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Take a close look
at the big three
in small computers.

At Varian, we consider the 620 series as a
kind of computer molecule, bonded by
the same standard software: FORTRAN 1V,
MOS, BASIC, RPG, and others. This 620
family also offers the largest line of
peripherals available in the industry.

620/i: one of the most popular ever built

Varian’'s computer molecule, with
standard software bonds of
FORTRAN IV, MOS,
BASIC, and RPG.

g rion o2 machines

-

— over 1300 sold worldwide — this
systems-oriented digital computer features
ease of interface and programing,

full array of options required in today's
multi-application environment and up

to 32,768 words of memory, 16- or 18-bits.

R-620/i: a ruggedized version of the
620/i, it's a general-purpose computer
that's designed to withstand environ-
mental extremes. For truck, shipboard,
or other military/industrial applications.
The 620/i’'s large software library works
with the R-620/i.

620/1: latest in the series, the 620/f has
a 750-nsec cycle time, meaning it
executes 2%z times faster than the 620/i.
It is 100% upward compatible from the
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620/i And, this new computer also uses
the 620/i's field-proven software.

The 620 series gives you three more good
reasons for talking to the big company

in small computers.

U. S. Sales Offices: Downey, San Diego, San
Francisco, Calif.; Washington, D.C.; Atlanta, Ga.;
Chicago, Ili.; Waltham, Mass.; Ann Arber, Mich.;
Albuguergue, N. Mex.; New Rochelle, Syracuse, N.Y.;

Fort Washington, Pa.; Dallas, Houston, Tex.
Other offices worldwide.

Varian Data Machines, a Varian subsidiary,
2722 Michelson Dr., Irvine, Calif. 92664.
Telephone 714/833-2400.

varian .
data machines

The Big Company in Small Com‘puters
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We understand
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To move blts by the bllllons between
your offices, Tally’s computer com-
_Municators are your answer. -
o gather remote batch data and
Jinto your CPU in the easiest
imaginable ,consxder he Tally !
‘ efficient ma
> nal receives
[incomi ata on computer compat-
ible 2" tape 9 track or 7 track. Full
‘error control routines durmg trans-
‘mission are standard.

To increase the eﬂmency of your sys—

- tem, the: 4031 offers you code con-
. version between terminals durmgﬁ“
~ transmission. Now, the 4031 can help

- you solve your 2400 or 4800 Baud requlrements too. If your CPU
- likes paper tape input, the Tally System 311 is the most versatile
- perforated tape data station ever offered. Standard features include
~ automatic error control, unattended answer capablhty, and off-line
~ tape editing or dupllcatlon ‘

- So if you are respon51ble for the movement of b1ts by the bllllons we

invite your inquiry. The informed Tallyman from your nearest reglonal

office will be glad to help you.

Please address ‘Tally Corporation, 8301 South 180th Street; Kem

o Washmgton 98031 Phone (206) 251- 5500

,Regnonal offices: : ' ;
4Atlanta 3785 Northeast Expressway, Atlanta, Georgla 30340 (404)

457-1624.

~ Chicago: 33 North Addlson Road, Addlson Ilinois 60101 (312)‘ -

2779-9200.

~ Los Angeles: 501 N, Go]den Clrcle Drlve, Santa Ana Calit. 92705.

(714) 542-1196.

k ijew‘ York: 45 North Vlllage Avenue Rockvnlle Centre, Long Island,

N.Y. 11570. (516) 678-4220.

San Francisco: 420 Market Street, 94111. (415) 989-5375.

England: Tally, Ltd., Tally:House, 7 Cremyll Road, Reading RG1
- 8NQ, Berkshire. Reading 580-142.

. TALLY"

. See the new Tally line at FJCC, Houston
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D@ With seven 234's on line
to a 360 time-sharing
- system, BASF disk-packs g
give the reliabi]ity '
essl:mual to
our business
78

W. Porter Stone, president of U.S.

Time-Sharing, Inc., one of the

country’s fastest growing and most

unique computer service organiza- ! ?
tions, tells us why his company is *
now using BASF Disk-Packs exclusively.

“Time is a very perishable commodity
to both U.S. Time-Sharing and our
customers. Lost time costs us both
thousands of dollars per hour which
neither of us can tolerate. Due to our
extremely heavy disk-access traffic,
the overriding reason for switching
to BASF disks was reliability. As we
look into the future this need for
reliability will only increase as we
move on to the System/360 models
85 and 195",

Mr. Stone is one of many EDP
professionals who are deter-
mining, on the job, (in this case
with a coupled System/360
50/65 installation) that BASF
Disk-Packs actually do offer
substantial long-term
advantages over other units.
Reason? Very simply,
greater care and precision in
assembly and coating for
better performance and
surface characteristics.

For example: BASF Disk-
Pack surfaces are 41.2%
smoother than accepted
industry specifications.
In addition, they are
tough enough to with-
stand three times the
head loading called for
under normal use
requirements,

Find out more

about BASF's RISK-
FREE Disks. Write for
free data on the Model
100 (IBM 2315 com-
patible), Model 600
(IBM 1316 compatible)
and Model 1100 (IBM
2316 compatible)
Disk-Packs.

BASF

_
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e
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il

W. Porter Stone,
president of
U.S. Time-Sharing, Inc.

BASF SYSTEMS INC

Crosby Drive,
Bedford, Massachusetts
CIRCLE 8 ON READER CARD
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22 CALL/360 Costs

Suppose you decide to open a time-sharing service bureau
and offer CALL/360; how long would it be before you
show a profit?

LG]ENERAL

SNSRI |

29 Brand X

A user’s story of what can go wrong when equipment is
purchased from an unknown vendor—and the user fails to
take adequate precautions to protect himself.

41 Fading Species

Like the California Condor, the world’s first commercial
computers and their first-generation successors—the Univac
I’s and II’s—are drifting towards extinction.

53 Fall Joint Computer Conference

Conference particulars and session summaries focus on the
conference portion of the big show in Houston. Additional
coverage including a preview of exhibits will be carried in
the Nov. 15 issue.

81 SIDS Symposium

A conference report.

T}ECHNN:AL

g

32 ANSI COBOL

It’s been two years since the American National Standards
Institute COBOL was officially adopted. Some releases have
been made and others are expected next year. Thus it’s
time to take a look at what conversion will involve and how
the pain can be reduced.

{c} OMMENTARY

departments
Letters to the Editor 9 47 Perspective
Look Ahead 17 IBM introduces the 370/145 to compete with its own 40s

; and 50s, and what had seemed a mildly evolutionary 370

Perspective 47 line has become innovative, indeed . . . A look at vote count

News Scene 86 trouble spots and how they plan to make things count in the
Hardware 101 November general election.

Software 109

Washington Report 121 ~ About the Cover
Our solarized picture puzzle by photographer Richard Ley
Pe'op le 122 will clue in sharp readers on where to find FJCC this time
Index to Advertisers 124 around.
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INnput
MetaCOBOL

PRINT BODY BY 2.

Qutput
COBOL

WRITE BODY AFTER ADVANCING 2 LINES.

MOVE SPACES TO BODY.

ADD 2 TO LINE-COUNT.

IF LINE-COUNT IS GREATER THAN 56
PERFORM PAGE-HEADING-ROUTINE
MOVE ZEROS TO LINE-COUNT.

MOVE SPACES TO WORK-RECORD.

MOVE ZEROS TO AMOUNT OF WORK-RECORD.
MOVE ZEROS TO HOURS OF WORK-RECORD.
MOVE ZEROS TO RATE OF WORK-RECORD.

CLEAR WORK-RECORD.

ENTER LINKAGE.

CALL 'CANJOB' USING THREE.
ENTER COBOL.

STOP RUN.

CANJOB THREE.

INPUT-FROM CARDS-IN
INTO CARD-IN.

OPEN INPUT CARDS-IN.
PERFORM ZZ-INIT-ZZ,
GO TO ZZ-OPEN-ZZ.

ZZ-READ-Z1Z. :
IF ZZ-LR-ZZ = 'N' CLOSE CARDS-IN STOP RUN.
READ CARDS-IN AT END MOVE 'N' TO ZZ-LR-ZZ.
GO TO ZZ-BREAK-ON-ZZ.

LISEZ LA-CARTE,
A LA FIN ALLEZ A SORTIE.
MULTIPLIEZ LES-HEURES PAR LE-TAUX
POUR DONNER LE-SALAIRE.
DEPLACEZ PIERRE A COLETTE.

READ LA-CARTE,
* AT END GO TO SORTIE.
MULTIPLY LES-HEURES BY LE-TAUX
GIVING LE-SALAIRE.
MOVE PIERRE TO COLETTE.

01 TRAN-SORT-KEY. 02 SEQ-KEY. 01 TRAN-SORT-KEY.

03 ACCT. 04 ACCT-KEY. 02 SEQ-KEY.
05 ACCT-NO P=X(10). 03 ACCT.

04 ACCT-KEY.
05 ACCT-NO PICTURE IS X(10).

A macro statement facilit
designed for peaceful cogmstence with COBOL

The limitations of COBOL are well-known to anyone compatible with IBM/360 Level E, Level F, and

who works extensively with it. Rigid syntax; the ANS COBOL. It develops and invokes macro
frequent need for an excessive number of statements  statements embedded in COBOL programs. It
and for repetition of information common to many abbreviates existing COBOL required words and
COBOL statements; and the general inflexibility phrases, defines new verbs, simplifies writing
which too often consumes valuable time for unpro-  multi-part verbs, eliminates the need for writing
ductive purposes, are just some of the undesirable exiensive data name qualifications.
characteristics that have been unavoidable till now.  MetaCOBOL wil! also produce program listings in
easier to read format, define a library of standard
Over the years ADR has been actively associated macros and abbreviations and help in debugging.
with the development and expansion of COBOL It will produce report writing, information retrieval
language and usage. Now, we have developed the and other generalized programs from simple
logical and fong needed improvement. MetaCOBOL; parameters. It will generate test data and supply
a unigue macro statement facility to give you the outputin source form.
best of COBOL plus the means to simplify and In total, MetaCOBOL offers a new flexibility and the
expand its use for your specific needs. opportunity to significantly reduce time and costs
Here is how MetaCOBOL will function. It accepts in COBOL programming and coding. MetaCOBOL
standard COBOL and user-defined statements and is operational! You can write in MetaCOBOL
transforms them into a standardized format tomorrow. Contact any ADR office today.

Offices in Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, Detroit, Hartford, Houston, Kansas City, Los Angeles, Miami, Milwaukee,
Minneapolis, New York, Philadelphia, Pmsburgh Rochester San Francnsco Seattle St. Louns Washington. Representatives in Amsterdam,
Bruxelles, Geneve, Helsmkl Johannesburg, London, Milano, Oslo, Paris, Santurce Stockholm, Tokyo.

Applied Data Research, Inc. k Route 206 Center, Princeton, N.J. 08540 Tel: 609 921-8550
November 1, 1970
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Honeywell Information Systems Inc., 200 Smith Street, Waltham, Massachusetts 02154
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'The Honeywell and GE computer get-together.
Theres something in it for everyone.

Honeywell and General Electric
have just combined their computer
forces and the business world will
never be the same again.

Now we’re a single company,
offering a complete, across-the-board
source of information systems for
everyone, everywhere.

A single company with 19 plants in
seven countries. And 50,000 people to
design, build, sell, and maintain our
products and services.

A single company with a broad
capability in time-sharing, communi-
cations and computer education.

A single company that knows how
to make computers work for you.
We’ve already put 10,000 of them
to work — in manufacturing, in distribu-
tion, in finance, and in hospital appli-
cations, as well as in government and
the military.

Man for man, dollar for dollar, sys-
tem for system, we offer the computer
user more than any other computer
company afloat.

The Other Computer Company:
Honeywell

November 1, 1970 CIRCLE 22 ON READER CARD 7



It reads 300 cards per minute,
is dirt cheap, remarkably dependable,

easy to maintain, and has interfacing
for everything but the air-conditioner.

It’s the sort of thing you’d expect from the people who call
themselves “the mini-peripheral company.” '

So is our 600 card-per-minute reader. Like the C300 shown here,
it's designed to be reliable. When it does need service, just about
anybody can do it (although we’ll probably volunteer).

Both are made in rack-mount and table-top models, and with our
interfaces, are plug-compatible with aimost any system on the market.

They can save you an awful lot of time, trouble,
and most important, money.

We’ll start you off with a production unit to prove it. Just ask.

,'. pERIPHERAL DYNAMICS INC.

the mini-peripheral company

1030 W. Germantown Pike / NorristoWn, Pa. 19401 / (215) 539-55n00

CIRCLE 73 ON READER CARD
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TERS

Map rap

Sir:

How chi-chi of DATAMATION to “get
involved” re “Mapping For Survival”
(Sept. 1, p. 59). “ ... the problems
that were mentioned time and again
as requiring immediate attention
were those of urbanized society.
Maps can show clearly, for example,
that the rich pollute the air and the
poor breathe it.” Yes, of course, and
maps can show that the “life-style” of
the poor causes slums while that of
the rich does not. Maps can even
show in a continuous time series that
when blacks move into an area, say
Washington, D.C., the crime rate
soars, the literacy rate falls, and
property values collapse. You see,
maps can show just about whatever
one wants them to show. Your writer
seems to want to use them to ad-
vance his ideology; e.g., “The map-
ping of the distribution . . . of popu-
lation, segregation, poverty . ..” and,
rascally, “ ‘It is not important to map
the world, but to change it” ” La-
dee-da. .

Since DaTamMAaTiON already has an
editorial each issue, why not just tell
us what’s new in mapping and forget
the ideological chit-chat.

L. G. Hupcens
St. Louts, Missouri
How's that? “Mapping for Survival”

was a conference report and Mr.
Mezei was reporting a conference.

Sourcery

Sir:
The excellent article “Earth Re-
sources” (Aug. 15, p. 25) I find rath-
er frightening. We are told that the
scientific and technological commu-
nity will soon have the capability for
detailed survey of earth resources
using satellite sensors and large-scale
data processing. I am beginning to
understand the current trend on the
part of the public to discredit the
scientific community. It is obvious
that a system collecting and digest-
ing resource data is open-ended,
whereas a system of resource man-
agement must be closed-loop. Clos-
ing the loop is a nontechnological
problem; it is a political problem that
we do not necessarily wish to solve.
Earth resources are largely con-
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trolled by self-interested individuals
and corporations, and efforts at re-
gional planning are exceedingly diffi-
cult. Rational planning on a national
or global scale is presently a fantasy,
and who wants the kind of regime it
would require? Clearly such plan-
ning would require as prerequisites
survey data and understanding of
predictive models, but why under-
take the effort just because it may be
technologically feasible? Who are the
assumed “users”? Whom do they rep-
resent? How much are they willing to
pay for the data? I'm curious.

ALBERT L. FULLERTON

Lincoln Center, Massachusetts

Why, yes, of course

Sir:

It appears that the State of Califor-
nia (Sept. 1, p. 38) is forgetting the
purpose for using computers. It is
hoped that the state will not follow
the Army in stressing computer
utilization.

The main purpose of acquiring
computers is to obtain benefits. In-
creased utilization of a particular
computer will often reduce the bene-
fits obtained from this computer.
WARREN G. PREBLE
Chalmette, Louisiana

Breed deeply

Sir:

Mr. Maegerlein’s enthusiasm for his
different breed (“A Different Breed,”
Aug. 1, p. 30) marks him as a true
believer. However, as with mission-
aries seeking converts, some of his
arguments tend to oversimplify.

In an effort to stump for the sys-
tem team, our missionary would as-
sign the systems group the role of
goal setting on the grounds that this
group knows best where the poten-
tial lies. Once installed, system exten-
sions and refinements leap to the eye
of the analyst (Parkinson’s Law?).
In his discussion of the benefit of
these potentials, a very basic systems
concept is violated, that of examining
both benefit and cost. While benefits,
in terms of creative fulfillment and
system expansion, are extolled, little
is said about the costs incurred.

Extensions and refinements can go

on forever. (In advanced stages does
this not become empire building?)
The benefits gained must be weighed
against the additional costs. And
benefits should be measured, not in
the immediate terms of the systems
group, but in the more encompassing
terms of the corporate goal structure.
To use Mr. Maegerlein’s analogy,
the Green Berets are a very self-re-
liant group. I would suggest that the
corporate environment demands a
participating creative effort, not an
autonomous band of revolutionaries.
GEORGE WiLLIAMS
Ambherst, Massachusetts

Patient impatience

Sir:

In the Sept. 15 issue, p. 135, you
described a computerized patient
history taking system under investi-
gation in Scotland. Such systems
have been operational on crt’s in this
country for over five years (see “A
Computer-Based Medical History
System,” W. Slack, New England
Journal of Medicine, Jan. 27, 1966).
Several systems are now available
commercially from a number of com-
paniess

Jan Povrissar, M.D.

Rockville, Maryland

Text flunked

Sir:

The common problem of distinguish-
ing between milli and micro in the
printer’s text has struck again, this
time in my recent article, “External
Control,” in the Sept. 1 issue. In the
paragraph on p. 48 discussing the
time criticality of communications
processing, the point was being made
that although the character maturity
time for a 2400 bps line is approxi-
mately 3 milliseconds, simultaneous
operation of 15 full-duplex lines, op-
erating at 2400 bps, will allow, on an
average, only 100 microseconds or
less for the processing prior to the
next interrupt for service. This is a
significant point.

The efficiency of the central pro-
cessor will suffice significantly as the
communications load grows. Primari-
ly, the loss of efficiency is a result of
the increased rate of interrupt gener-
ation. Although an interrupt rate of
10,000 times per second would not
be expected to be maintained over
any appreciable period of time, it



When it comes to
keypunching,

itS no contest.

Who says keypunching has to be a mob scene?
We've just introduced a new optical scanner/card
punch that can handle the work of 10 manual
operators and their machines. In a 3x3-foot space.
We call it the DRC-710.

This new automatic card punch was designed
specifically to read credit card invoices with
their inherent degraded carbon
characters (and read them with a
high rate of throughput).

Your department.

The DRC-710 automatically scans and punches up to 6000
credit card invoices an hour. What does that mean
specifically? Well, it means your EDP operation can
operate up to 70% more efficiently. You'll eliminate
over a half-million manual key-strokes per day. You'll
reduce the costly hiring and training of a roomful of
keypunch operators, not to mention the significant
reduction in cost for personnel, overhead, machines and
space.

Put more punch in your department with our new
DRC-710. Clear the room for action. For details, cali or
write: Data Recognition Corporation, 908 Industrial Avenue,
Palo Alto, California 94303. Phone (415) 326-4810.

DATA RECOGNITION CORPORATION

Our department.
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Letters...

does present a short-duration, peak-
period problem. The application of a
dedicated communications processor,
with a much lower cost per cycle
factor, is justified under these condi-
tions and presents as a bonus a much
simpler program design problem.

R. L. BRENING

San Diego, California

COBOL coped with

Sir:

Peter Vaughn (“Can coBor Cope,”
Sept. 1, p. 42) describes the cosoL
environment as hostile to modular
programming techniques. This hard-
ly applies to the coBoL compilers 1
am familiar with, such as Honey-
well’s coBoL p. If a cosoL routine is
to be used in several programs, or,
more likely, a common file descrip-
tion is to be used several times, the
coding is included in the source pro-
gram library. When the programmer
writes his program, a simple copy
statement pulls it in. The same file
description can be copied twice in
one program by changing the major

name and using qualification in all,

references. To perform a subroutine
or string of subroutines, whether they
were copyved or coded individually,
the programmer uses PERFORM. If a
particular subroutine is to be nonres-
ident in core, the segmentation fea-
ture can be used. This again is not
dependent on whether the subrou-
tine is copyed or coded, and can be
used freely without regard to how
the subroutine is referenced, by a co
TO, a PERFORM, or simply falling
through the coding. ForTRAN should
be so modular! The number of seg-
ments resident at one time can be
varied by using the priority number-
ing scheme and by changing one
card (SEGMENT-LIMIT) and recom-
piling. Programs made modular by
the above techniques are much easier
to alter since all of the coding is
included in the source list.

If the programmer prefers to com-
pile his modules as individual en-
tities, the main routine is also broken
up into separate programs. The sub-
sequent calls to program modules,
sorts, etc., in the program stream are
coded right in the programs so that
operationally the system runs from
beginning to end without operator
intervention. Parameters can be
passed from program to program
by use of the cOMMON-W-STORAGE
command.

Frankly, this is more modularity

November 1, 1970

than you really need in business sys-
tems. There just aren’t that many
common routines that can be incor-
porated without alteration. If two
programs are accessing the same file,
they are doing different processing.
If they are doing essentially similar
processing, the file descriptions will
be different. It would hardly make
sense to describe the master inven-
tory and the payroll master identical-
ly so that identical logic could be
used to update them! Thus, modular-
ity as Vaughn describes it (extemal
program calls to closed subroutines)
has limited usefulness. Other forms of
modularity (such as the mainstream-
subroutine technique in a single pro-

© gram) are easy to code in coBoL, and

the branching of logic in and out of
these subroutines is far easier than in,
say, FORTRAN. -

Of all high-level languages, cosor
is by far the easiest to maintain. This
is because the language almost forces
good internal documentation.

FORTRAN is a great scientific lan-
guage. coBoL is the best commercial
language. coBoL can cope with the
problem, and programmers who ap-
proach it without preconceptions can
easily cope with cosoL.

Jou~n R. CuLLERTON, ]R.
Prophetstown, Illinois

Key notes

Sir:

Reference your article “Evaluation of
Keyboard Data Entry Systems”
(June, p. 93) and the letter in the
Sept. 1 issue from Bennet A.
Landsman,

As Mr. Landsman points out, vis-
ual verification is somewhat effective
when each character grouping has a
recognizable integrity within itself.
Words have such integrity; numeric
values have not. Thus, the word “en-
try” to a visual verifier has meaning,
but a letter series “entry” does not

and can be relatively easy to detect
as an error. On the other hand, the
value “7314” is no more and no less
valid than “8314,” so to be meaning-
ful the copy must be read concur-
rently with the original. To do this
requires two people if any acceptable
level of “undetected errors” is to be
achieved. (Later processing will de-
tect them and cost more for correc-
tion than the “cheap” visual verifica-
tion saved.) )

Mr. Landsman points out, further,
that batch totaling can reduce need
for key verification. Mr. Landsman
mentions this is available on “new
equipments”—wmps offered such ca-
pabilities on the 1104 in 1965. We
subscribe to this method if the user
subscribes to the warning that batch
balancing techniques cannot be abso-
lute because offsetting errors can and
do occur.

I have written primarily to men-
tion a relatively new verification
technique that Mps has been quietly
promoting that has been successfully
used in a few locations for a little
over two years. Single Operator Re-
sponsibility. This technique could
not be used prior to the Data-Re-
corder due to machine limitations.

s.0.R. requires the keyboard opera-
tor to enter a record in memory and
then, immediately, to key verify that
record. Source media is immediately
available and least time is lost in
going from source to computer input.
The operator is now totally respon-
sible for her part of the entire task,
and she has a varying set of opera-
tions: enter, correct, verify, correct.
Keyboarding is at best not a lively
job—s.0.r. makes it as varied as is
possible.

Pat B. Smrt
Mohawk Data Sciences
Herkimer, New York

Degree-vance

Sir:

Besides introducing your magazine’s
new look in the July 15 jssue, you
had an article by Thomas C. White:
“The 70’s: People.” I must compli-
ment you on both items.

Mr. White’s article hit a resound-
ing note within me.- After four years
as a computer technician with a
Houston-based oil company, I am re-
turning to a junior college to get a
degree that will show my qualifica-
tion to work in edp.

Ro~n ROEDER
Dallas, Texas n
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North Electric,
_ Fujitsu,
Rixon Electronics

and GDI

are United.

Read all about it.
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the redl

- $39a month
CRT termindl

from
the real real-time people

op TO 10 LINES

up 10 198 CHRRQCTERS

$3%9.0
INCLUDES
90 DAY DELIVERY

o A MONTH
1A TNTENANCE

Somebody promised you a $39 computer terminal.  for easy operation by non-typists. Interfaces with
Bunker-Ramo delivers — the 2210. present data processing systems without costly

It breaks the $$$ barrier for on-line terminals at modifications.

bank teller stations, factory assembly points, hospital Price includes maintenance by Bunker-Ramo's
wards, credit departments, utilities, warehouses and  nationwide field service staff.

countless other locations. Before you install any — or buy more — CRT’s,

The 2210 has all the necessary features: ta»b, fixed seethe 2210 at the Fall Joint Computer Conference.
format, skip, computer-call, variable lay-out, Or write for information.
conversational mode, plus a special block keyboard

The real real-time people
Ir THE BUNKER-RAMO CORPORATION
®

Business & Industry Division
445 Fairfield Avenue, Stamford, Connecticut 06904. Phone: (203) 348-4291
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I'HE PRODUCT
)atamanager Termlnal Fam||y (for IBM 360)

I'HE ADVANTAG ES

Start at $710/Month
=‘ull Penpheral Range Includlng ‘Mag Ta

- ATRON ODRPORATION 1256'Trepp Road St ul, Minnesota 5511
CIRCLE 29 ON READER CARD. e

at F.J.C.C. Booth No's. 1620, 1622 & 1624)




Burroughs new
DC 1000 SERIES

Data Communications Systems

*Remote Peripheral Controllers
*Remote Terminal Concentrators

o
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Burroughs
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LOOKZ:AHEAD

FEDS PLAN TIGHTER
SOFTWARE CONTROLS

FULL HOUSE OF CREDITORS
GETS VIATRON STRAIGHT...

. .. WHILE HOUSE
OF CARDS TOPPLES

November 1, 1970

A change in federal software procurement regulations
is in the works, aimed at cutting costs. Users would
have to get GSA approval before acquiring packages
costing over a certain amount; hopefully the agency
could then consolidate buys and wangle discounts
from vendors. It could also encourage users to share
more and buy less. The new regulation will be
proposed to an interagency adp advisory group shortly.
Approval is expected "about six months later."

The basic idea is endorsed by the Budget Bureau,
GAO, and the Brooks Government Operations Subcommittee
and apparently is acceptable to most adp users. Once
the regulation-is implemented, knowledgeable
observers believe GSA will do one of the following:
centralize the acquisition and maintenance of
operating systems, language processors, and utility
routines; authorize federal agencies which have
particularly effective applications programs to act
as consultants to others seeking similar software;
develop performance measurement tests for some
programs ; and inventory lower cost programs to
discourage one agency from buying software that
another already has.

Boston may be a staid old town, but that poker game
Viatron had there with its creditors was worthy of
Las Vegas. With the First National Bank of Boston
not directly involved, but watching closely with a
jackpot, Viatron focused the public spotlight on
the negotiations by announcing the proceedings to
the press. At one crucial point, three of Viatron's
five biggest creditors — said to be Texas Instruments,
General Instrument, American Micro-systems, Inc.,
Fairchild Semiconductor, and Motorola — went along
with Viatron's plan to defer payment on past bills.
The other two balked.

Meanwhile, those customer testimonials continue
to flow in. "We had very good success with the
Viatron system," says a dp man at New England
Telephone, which has 18 systems installed and is
installing 30 more. The customer uses Viatron
equipment primarily for data entry applications.
The system, he says, is "a financial winner and
virtually trouble-free."

Computer Applications, Inc., the house that
government contracts and contract programming
built, finally died due to the disaffection of

its creditors. And hundreds were left scrambling
for jobs. While its subsidiaries were exempt

from the bankruptcy, word was that numerous firms
sought to hire away various groups within CAI in
hopes that CAI contracts would follow. It created

a ticklish legal situation, since receivers in
liquidation proceedings have been known to sue if
they can prove the contracts (not the people) were
wooed away. At writing, NASA, among other agencies,
was looking for a caretaker contractor to take over
facilities management at the Goddard Institute for
Space Studies, operated by CAI since before '63.

By the way, the company that offered to buy a
majority interest in E.B.S. was Computing and
Software. The deal wasn't turned around fast enough.

(Continued on page 18)
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LOOK AHEAD

SIGNS OF THE TIMES

AEROSPACE FIRM
LAUNCHES NEW EFFORT

THE PRICE IS THE THING
AT DATAGRAPHIX NOWADAYS

RUMORS AND
RAW RANDOM DATA

18

Reasons given by some of the 59 exhibitors who
dropped out of the FJCC this fall: Most blame tight
money and budget cuts. Some don't like Houston. One
software firm doesn't like this year's restrictions
against the show-biz type exhibit. One is shifting
its emphasis to overseas shows and several to smaller,
vertical shows. A surprise drop-out, University
Computing, likes the location, right in its backyard,
but not enough to spend money "at this time" (they
dropped an estimated $75K at SJCC). Ever-optimistic,
Don Cruzen, AFIPS director of exhibits, says 10 new
firms signed up "when word got out we had room,"

and he expects to pick up more.

One aerospace firm that isn't cutting back is Time-
Zero Corp., Torrance, Calif., which is diversifying
into commercial communications systems and will show
off its DCC-90, a programmable concentrator capable
of supporting up to 256 terminals, and with
considerable foreground processing power, at the
Fall Joint. It's based on an Interdata 5 mini. The
200-man firm (up from 85 a year ago), which used to
be Marshall Labs until some of its employees bought
it in February of last year, recently hired a new
president, Robert L. Hengen (23 years with Univac)
to help point it in the right computer marketing
directions.

Although 75% of the firm's volume ($4-6 million
this year) is in deep space telemetry contracts, the
company is aiming at the upcoming microwave
transmission market, hoping to get a piece of the
interface action with its data concentrator. Maybe
space was just an interval.

In taking itself off the selling block, Stromberg
DatagraphiX is counting pennies — customers' pennies.
The ailing General Dynamics subsidiary early this
fall introduced a lower priced COM recorder system
($50K vs. $60K-140K for earlier systems) and now, we
learn, will soon announce a COM fiche reader priced
under $175 (vs. the $300 model 1325). Competitors
in the low-price viewer market have done everything
but "break into the plant" to see how it's done.
DatagraphiX is said to be more excited over the
viewer than the recorder. Weighing 18 pounds, it
has a 9 x 12-inch viewing area and several high
reliability and maintenance features. Two models
with magnification to 24 and 42X will be sold
when the viewer is announced, sometime around the
FJCC, maybe even with a prototype at the Astrohall.

When multiplying 90 days times $200 to get $18K and
RCA's maximum legal liabiilty under its guaranteed
conversion contract, experts are less impressed by
the innovation. But, says one, "give them a chance to
perform. It may turn out to be one of the better
deals yet." . . . We hear IBM now expects to install
1,800 System/3s this year, down from the 3,000 of
their marketing projection . . . "STUFF" stands for
STAR Users Free Forum. Yes, there is now a user
group for this unused CDC machine. It's unclear if
Livermore's talking to Livermore. We hear there's

a second buyer. STAR, probably to be announced
before year end, will have a virtual memory and
multiple processors, doing a hierarchy of tasks as
the 6600.
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Slgma 6' .

1f|rst the software,

. . Crazy

. Develop al lot of expensrve software packages, -
put them out in the field, prove them in demand-
computer

ing user envrronments then burld
torunthemon. -
~ Who does that?

“Us. : ' ' “ «
~ Sigma 6 is our busmess computer Designed

for high-throughput commercial batch work, to-
o getherthh remote JOb entry and mteractrve time

1 sha ring.
’ Srgma 6 uses all the oftware developed fo
gma 5 and 7.

cluding operating systems for

_ batch only or concurrent batch and time sharing; 2
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then the computer.

powerful Cobol and Fortran. compllers several
systems for structunng and mampulatmg files

and large data bases Plus mathematlcal and’;_”
simulation packages. .

. _To run these systems efficiently we gave Srgma:‘ .
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_ing pomt), memory mapping, dual-access mem-

iory, an rndependent mput/output processor,and
many other hrgh performance hardware features.‘; -
We also gave itan aston- ; o

Xerox Data S jstems «‘
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terminal operations controller

T.0.C.S. starts with the CDC® 20290 Multistation
Controller. This device interfaces directly to the
Selector Channel; handles the chores of polling 12
independent ports for inbound data traffic . ..
directing outbound messages ... performing
EBCDIC-device code translation.

multistation controller

CDC'’s 20290 Local Controller and 216 Remote
Controller will support CRT displays, typewriters,
hardcopy recorders and line printers in any
combination. Permits the high-volume data entry and
retrieval operations demanded by on-line
management systems.
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source data terminal

The CDC® SD-101 is an on-line source
data terminal for data-collection systems
that lets you automate inventory,
production, schedules, cost/time
reporting and other records
needed to keep plant and

office management
up-to-the-minute.
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graphics subsystem terminals

Control Data can provide a versatile family
of remote graphic terminal subsystems.
Included among them is CDC’s GRID™ which
incorporates its own computing capability,
and can be remoted from the central site

via 201-A or -B, or 301 Modems.

i) }
I

remote batch terminals

Control Data offers you a choice of
remote batch terminals that will handle:
a variety of peripherals in line speeds
from 2000 bps to 40.8 kb.

Y, =
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TERMINAL
-OPERATIONS
CONTROL

. a unique cost-saving way to expand your
EDP capability without getting “sold-up” to a b|gger CPU

Now —get far more from your existing com-
puter —spare yourself the expense of going
to a bigger mainframe. CDC® T.0.C.S. is the
versatile new ‘“Terminal Operations Control
System” that offers a simpler, more efficient
answer to controlling local and remote termi-
nals within your communications network with
faster transfer rates throughout! Compatible
with major computer system mainframes in-
cluding 1BM 360, T.0.C.S. actually takes over
many routine communications housekeeping
chores, clears the way for more profitable use
of your central processor.

Speeds communications . . .
expands channel capacity

Much of T.0.C.S.” enormous gain in efficiency

is due to its versatile multistation display con- *

troller that handles functions such as polling
for inbound traffic . . . directing outbound
messages . . . EBCDIC-code translation . . .
and other tasks that would unnecessarily bur-
den your CPU.

T.0.C.S. software accommodates Control
Data’s entire family of terminal systems. Han-
dles any combination of single or multistation
CRT displays, typewriters, hardcopy record-
ers, line printers, and communication-line

- ——.
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-

i
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Contro!l Data Corporation

0

£
\

HOT LINE 612-884-8195

) Or if you prefer, write directly to:

pollers. Supports both local and remote ter-
minals and communication lines ... regard-
less of mix or number — right up to practical
load limits for the line, channel and your
applications software. The controller inter-
faces directly with the Selector Channel at
59,500 characters per second.

Control Data’s cost cutting
total-systems approach

T.0.C.S. adds up to one of the most complete
lines of fully operational terminal-control
hardware/software packages available. So
you get precisely the system you need . . . at
single-source savings. Shown here are just a
few of the many terminal options available
to you.

From the world’s most powerful computers, .
to people-oriented terminal systems, Control

Data means cost saving efficiency . . . com-
patibility that only a total systems supplier
can provide. CDC has the hardware, the soft-
ware, everything you need from engineering
services to set-up, operator training, docu-
mentation and support.

For more information on T.0.C.S. and a
copy of our new brochure, “Terminal Opera-
tions Control Systems,” just call our HOT
LINE collect.

CONTROL DATA

Dept.DA-110, P.O. Box 1980 .
Minneapolis, Minnesota 55111

‘CORPORAHON
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An economic analysis of CALLI360,
taking into consideration the
associated costs for a bureau

offering time=-sharing services

CALLI/360 Costs

One of the curious ironies in the computer
industry is that 1BM once lagged far be-
hind its many competitors in the devel-

opment of the type of computer service
known as time-sharing. General Electric and Xerox
Data Systems, to name only two companies, have
found it almost impossible to compete with 18M in the
standard data processing market, but have been able
to make rapid advances in the field of time-sharing.
As of mid-1969, approximately 60 independent or-
ganizations offered a variety of time-sharing services
to scientific and. engineering clients, largely on non-
IBM computers.

BM did make an early effort to enter the time-
sharing field with its QUIKTRAN system. For a variety
of reasons, however, QuikTrAN did not find the ac-
ceptance that the Ge-265 or xps-940 systems enjoyed.
Thus, it appeared until recently that 1M had given
up in the time-sharing field, affording its many com-
petitors a free hand.

During the past two years, however, 1BM has de-
veloped, with the significant aid of outside consulting
firms, a time-sharing system known as carL/360. The
system was designed to run on the 1BM 360/50 con-
figuration, shown in Table 1, which leases for approx-
imately $36,000 per month (including maintenance).
The system is interesting from a technical point of
view, since it appears capable of servicing more than
100 simultaneous users. At first glance, this suggests a
potential revenue of staggering proportions—perhaps
twice to three times that of the current time-sharing
systems. On the other hand, there are some hidden
pitfalls in the cALL/360 system that can be under-
stood only after a careful analysis of costs and market-
ing considerations.

The purpose of this paper, then, is to present an
analysis of the economic possibilities of the carL/360
system. Two very fundamental assumptions have
been made in this analysis:

1. A company acquiring a cALL/360 system would
have a dedicated 18M 360/50 computer of its own,

2. Time-sharing services would be offered from 8
a.m. to 8 p.m. with remaining time available for batch
processing, maintenance, and accounting.

From these two assumptions, two separate projec-
tions have been made: one of the economic aspects of
the time-sharing system, and one of the economics of

by Edward Yourdon

batch processing on the 360/50, as a supplement to
time-sharing revenue.

It is anticipated that the major use of the BM
360/50 would be for time-sharing operations. In or-
der to determine the financial implications of such an
operation, one must, of course, establish costs and
revenues. Even more important, however, one must
clearly establish the assumptions that form the basis
for cost and revenue projections. In the case of a time- -
sharing system, these assumptions are critically im-
portant and will be outlined here.

Time-sharing on the 360/50

Technical assumptions. The 1BM caLL/360 system
was originally released with only the Basic program-
ming language, but now has ForTrAN, PL/I, and
“Extended” Basic. It is assumed in this analysis that
the technical staff of a time-sharing service bureau
could, without too much trouble or unusual expense,
maintain and improve these languages sufficiently to
keep them competitive with most other current time-
sharing systems. ~

Marketing assumptions. Actual experience with
several time-sharing systems has shown that an
average salesman can generate approximately 2.5
new accounts per month. Since we are assuming that
the caLL/360 system will be sold with FORTRAN,
BASIC, and PL/I, we may expect the salesman to be in
a normal competitive situation. Hence, for this analy-
sis, we will assume that the salesmen will generate 2.5
new customers each month.

It is important to note that assumptions of this type
form the basis for the revenue and cost projections
which follow. One of the basic purposes of this
analysis is to identify the important parameters of
revenue and cost, so that the reader can easily change
the parameters to reflect his own goals and estimates.
Thus, the estimate of 2.5 new accounts per salesman
per month may be thought by some to be extremely
conservative, despite the fact that it has been found
to be true on a variety of GE and xps systems. What is
being established in this analysis, though, is a
mechanism which allows any estimate of new ac-
counts per month to be inserted.

Revenue and account assumptions. On the assump-
tion that the caLL/360 system would appeal to the
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light, conversational, time-sharing user (as opposed
to the heavy, computational, remote-batch type of
user), we may expect that each account will generate
approximately $1,000 per month of revenue. This
corresponds to experience on many current systems,
on which it is also found that the accounts build their
revenue from a minimum of $100 to the maximum of
$1,000 over a six-month period. For simplicity, we
will assume that each account’s revenue grows in a
linear fashion.

Another standard rule of thumb in the time-sharing
industry is that each line (or “port”) on the system

¥;gg. 'l;neoaciﬁlr/e Description
2050 1 Processing Unit, 512K bytes
Multiplexor channel
6980 1st Selector Channel
6981 2nd Selector Channel
6982 3rd Selector Channel
7920 1052 Adapter
1052 7 Console Printer
2821 1 Control Unit
8637 Universal Ch. Set Adapter
2540 1 Card Read/Punch
1403 2 Printer
8641 Universal Character Set
4740 Interchangeable Adapter
2314 1 Direct Access Facility
2803 2 Tape Control
5320 9-track compatibility
2401 4 . Tape Drives
3741 Dual Density
2703 1 Transmission Control
7505 Start Stop Base
4619 IBM Terminal Control Base
4696 IBM Terminal Control |
4878 Speed Option 134.5 bps
8055 2741 Break
3205 Data Line Set
3206 Line Set Expander

TOTAL
Table 1. System/360 Model 50.

November 1, 1970

can accommodate 2.5 new accounts. Since the
cALL/360 system can handle 100 lines (i.e., 100
simultaneous users), we may expect it to be able to
handle 250 accounts. There is some reason to believe
that this number may be conservative, since the only
limiting factor on the number of accounts is the
probability of a user getting a busy signal when he
attempts to get on the system. Mathematically, it can
be shown that this probability drops off rather rapidly
as the number of lines increases: that is, if there is a

10% probability that a user will get a busy signal on a -

system with 50 lines and 125 accounts, there is less

Qty Monthly Purchase Monthly
Rental Price Maintenance

_—1— $20,550 $ 950,110 $ 570.00

720 30,650 26.00

720 30,650 26.00

720 30,650 26.00

232 10,545 9.00

1 65 2,725 17.00

1 1,000 45,100 41.00

15 720 3.50

1 680 33,950 115.00

1 775 34,000 177.00

10 450 1.75

75 3,125 0.00

1 5,410 244,440 615.00

1 825 38,900 25.00

237 10,720 28.00

2 790 35,900 148.00

2 50 2,400 3.50

1 1,495 67,510 95.00

‘77 3,490 4.50

20 950 1.25

36 1,875 1.00

10 475 1.00

10 450 1.00

77 ‘3,230 17.00

57 2,280 12.00

$34,656 $1,584,995 $1,964.50
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Call/360...

than 10% probability that a user will get a busy signal
on a system with 100 lines and 250 accounts. How-
ever, the probabilities may go awry if some of the
lines are “reserved” (e.g., eight lines for Philadelphia,
six for Baltimore, etc.), and it is difficult to arrive at a
quantitative statement of the relationship between
the number of lines and the number of accounts. For
this analysis, then, we will use the rule of thumb—
2.5 accounts per line—which has grown out of expe-
rience with Ge-265, Ge-420, xps-940, and B5500 time-
sharing systems.

One should also assume that there will be a certain
attrition rate for time-sharing users. Almost any in-
dustry has the concept of an average life expectancy
for an account, and the time-sharing industry is an
extremely fickle one. For this analysis, we will assume
that the attrition rate is 5% per month, which seems to
correspond to experience in highly competitive areas
of the country. The reader may wish to modify this
assumption if he can lock his customers into the
system by providing a specialized service. At the
moment, though, the time-sharing business is highly
“transferable,” which contributes to the customers’
fickleness.

Finally, one should assume that the price structure
of the time-sharing industry will gradually change. At
the present time, time-sharing is still somewhat of a
seller’s market, but as new time-sharing companies
enter the marketplace, and as rapid technological
advances cut the costs of time-sharing equipment
(notably in the areas of communication equipment
and large-scale file storage), the competition for cus-
tomers will become more and more intense. In certain
areas, such as New York, Washington, and Los
Angeles, the competition has already become rather
fierce, and it is felt that this will eventually cause a
price drop in the marketplace. Accordingly, we have
assumed that prices will drop by 5% each 12 months.

This assumption seems to have been contradicted by’

recent price changes by some of the service bureaus,
but over the next few years, prices will probably go
down.

Sales and support

Loading assumptions. We have already assumed
that a salesman can generate 2.5 new accounts per
month on the caLL/360 system. Since, in addition,
we have assumed that the system can accommodate
250 accounts, it follows that approximately 14 man-

" years of sales effort is required to fully load the

machine. At one extreme, we could allow one sales-
man to spend 14 years to load the machine; at the
other extreme, we would hire 14 salesmen and load
the machine in a year.

While the first choice is patently absurd, it is not so
obvious that the second extreme is also unrealistic.
Good time-sharing salesmen are an extremely rare
breed, and it would be difficult, if not impossible, to
hire 14 competent men in less than a year or two. For
one thing, such a rapid growth in personnel would be
dangerously unmanageable for most small or medium-
sized service bureaus, and for another, there simply
aren’t that many good salesmen in an area like New
York who can be pried loose from their current jobs
on short notice.

Accordingly, we have taken a somewhat more con-

servative outlook and assumed an initial force of six
salesmen. With this sales force, it would take just
under three years to load the machine. However, this
initial sales force can be increased at the rate of one
man every month or so, which is about as fast as most
time-sharing service bureaus can locate and hire new
salesmen.

- Marketing and technical support assumptions.
There is obviously more to selling a time-sharing
service than merely writing an order. In a highly
competitive marketplace, service is likely to be the
difference between success and failure. According-
ly, we should include in our analysis of the caLL/360
system a provision for marketing support and tech-
nical support.

Let us first discuss the marketing people. Most
salesmen feel that it is difficult to maintain more than
15 accounts in the time-sharing business without giv-
ing poor service. Thus, while we originally assumed a

‘marketing force of six men, there will come a time

when they are overburdened with on-going accounts.
To compensate for this we will assume a gradual
addition to the marketing staff for the maintenance of
current accounts, with the seasoned salesmen pre-
sumably beating the bushes for new business.

In addition to the marketing support, the time-
sharing business requires a fair amount of technical
support. There is usually a sharp distinction between
technical support required for new accounts and that .
required for current or on-going accounts. For new
accounts, the technical man must help the customer
learn the idiosyncrasies of the caLL/360 system, con-
vert his programs, or help express his application as a
computer program. Once the account has been estab-
lished, however, the technical man is required merely
to help clear up problems or misunderstandings with
the system. We estimate that each new account will
require one intensive session of approximately 0.2 man-
months of technical assistance (or approximately four
man-days). On-going accounts will require an on-
going technical support effort of 0.05 man-months
each month (or approximately one man-day per
month). These assumptions are based on the author’s
personal experiences and may not be valid in all
situations.

Summary of assumptions on caLL/360.

1. Extended Basic, FORTRAN, and PL/1 are avail-
able on caLL/360.

2. Salesmen can generate 2.5 new accounts per
month,

3. Each account generates $100 revenue in the
first month, increasing in a linear fashion to
$1,000/month in six months.

4. The carLL/360 system can service 100 simulta-
neous users and a total of 250 accounts.

5. There will be an attrition rate of 5% per month,

6. Competition will force time-sharing prices to
drop at the rate of 5% each year.

7. Time-sharing operations will commence with a
sales force of six men, building gradually so that no
salesman has to handle more than 15 accounts.

8. Each new account requires 0.2 man-months of
technical assistance.

9. Each on-going account requires 0.05 man-
months of technical support each month.

In addition to the major assumptions that have:
been outlined above, there are a number of minor
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points which we need not discuss at length. For
example, we can assume that employees of the time-
sharing service bureau will receive a 10% raise each
year, and that the service bureau must set aside an
amount equal to 10% of the total payroll for social
security taxes, insurance benefits, and so forth.
Similarly, we can assume that a secretary will be
required for every 10 technical people, for every five
marketing people, and for every one manager.

These assumptions can easily be gathered into a
computer program which can combine revenue as-
sumptions and cost assumptions to provide a profit-
and-loss statement for any set of assumptions. The
printout in Fig. 1 summarizes revenue, staffing, and
cost projections over a four-year period; Fig. 2 shows a
detailed breakdown of costs for the first year of
operation. As can be seen, a time-sharing system
using the caLL/360 configuration, operating under
the previously made assumptions, will have lost some

$2.3 million by the end of its fourth year of operation.
Assuming that costs and revenues have leveled off at
that point, the system will continue to lose approxi-
mately $40,000 per month.

The great advantage of this type of analysis is
that it allows the businessman to try different assump-
tions without actually having to lose $2 million. The
computer program which generated Fig. 1 and Fig. 2
was used to investigate the results of hiring more
salesmen and increasing the capacity of the system.
Unfortunately, none of these approaches seemed to
help—the system insisted on losing money.

In any event, there are some obvious truths about
the caLL/360 time-sharing system. First, monthly
expenditures for equipment are far higher than on
many pther time-sharing systems (i.e., basic monthly
rentals of $18K for the ce-265, $25K for the xps-940
and $36K for the 360/50). Second, the carL/360
system has such a large capacity that a very large

CUMSULTDAIED FIGURES FUR IBM CALL/360 SYSTEM

ALL MUNEY FIGURES IN THOUSANDS OF ufNLLARS
ASSUMPTLONS
DEVELDPMENT TIME= 1 4UHTH(S) CONVERSTION TLiE= U AONTH(S) TEST T1IME= O MONTA(S)

INITIAL # OF SALFSHiv= ACCUUNTS PER SALEAIMAN= 2,9 MAX NUMBER UF LINES=10v

Hae

FIRST MONTH REVENUE= 0,1 AAKLHMUN ACCOUNT REVENUE= 1,0 BUILDUP PERIOU= 6 MUNTH(S)
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marketing force and technical staff are required to sell
and support the time-sharing services on the machine.
Coupled with the large equipment costs and relative-
ly low revenue from each customer, this means that a
service bureau acquiring a 360/50 stands a good
chance of spending more than it receives from each
time-sharing customer. As the computer model will
confirm, it is not sufficient to simply add more users to
the system, in the hope of making a profit.

Lest we paint too black a picture of the caLL/360,
it should be pointed out that there are some ways of
making money with the system. The reader might
consider the effect of the following different assump-
tions, most of which would cause the system to pro-
duce a profit:

1. No lowering of prices—in fact, an increase in the
price structure. Apparently, some time-sharing service
bureaus have stumbled onto this approach out of
desperation. ,

2. A marketing approach which attracts the larger
customer, so that the maximum revenue from each
customer is not $1,000/month, but perhaps $2-3,000.
This doubles and triples the revenue and probably
cuts down on the technical support and marketing
overhead. If all other assumptions are fixed, we can

obviously use this computerized approach to calculate °

the amount of revenue from each customer that we
would require to make a “reasonable” profit. This
could provide useful input for a marketing strategy or
for a calculation of a proper pricing structure.

3. A distinct effort to give better service in an
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attempt to cut down on the attrition rate of custom-
ers. In the model summarized by Fig. 1, about five
salesmen are spending full time replacing lost cus-
tomers by the end of the fourth year. If the system
provides a service whereby the users build large data
bases, it will be difficult for them to move to different
machines; in a problem-solving environment, users
will tend to be more fickle, and the attrition rate is
naturally higher.

4. A distinct effort to give no service at all in an
attempt to eliminate most or all of the junior technical
support people and their associated secretaries and
managers. As the sophistication of time-sharing users
increases, this becomes more and more of a
possibility.

5. Hiring many more salesmen in an attempt to
load the machine more rapidly. Since it is a relatively
expensive machine, the early months of operation
(during which there are few customers) cause a huge
negative cash flow. As our economic model now
stands, merely increasing the number of salesmen is
not sufficient to cause the system to generate a profit.
If we can somehow squeeze more revenue out of each
customer, the system may still take a long time to
break even. In such a case, increasing the number of
salesmen will worsen the negative cash position, but
will shorten the length of time required to begin

. making a profit. Thus, with appropriate modifications

to our other assumptions, a marketing force of 10 men

might require an investment of $750,000 to begin
making a profit at the end of four years (hardly an
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exciting prospect in these days of planned technolog-
ical obsolescence); a marketing force of 30 men
might require, for the sake of argument, $2,000,000
to begin making a profit in one year.

Batch processing on the 360/50

Estimates of billable hours. The most important
parameter in the determination of revenue that the
360/50 could generate is obviously the number of
hours that can be billed. Only the naive would as-
sume that all of the time not used for time-sharing
activities could be billed to batch-processing custom-
ers. Estimates of the potential billable hours may be
derived in a number of ways, three of which are
outlined below.

1. First estimate, Experience with several batch-
processing data centers has shown that a fully loaded
system can expect to sell a maximum of 350 hours per
month. The remaining 378 hours in a calendar month
are lost to uneven loading of the machine, idle week-
ends, down-time, job set-up, maintenance, and other
miscellaneous causes. From this, we see that if the
machine were available only half the time (as we
have assumed for the 360/50 running carL/360 dur-
ing the day), we could expect only about 175 hours
per month of billable time.

2. Second estimate. An alternative estimate of the
maximum potential billing is arrived at by dividing a
24-hour day on the 360/50 into three periods:

12 hours—time-sharing
2 hours—preventive maintenance
10 hours—available for batch processing

" Hence, one could expect 10/24 of the maximum 350
hours to be billed for batch time. This yields an
estimate of

10/24+350 = 150 billable hours per month,

3. Third estimate. Still another estimate of the
maximum billing rate on the 360/50 may be made.
Allowing two hours per day for preventive mainte-
nance, the hours from 8 p.m. to 6 a.m. are available
five days a week. This yields 50 hours per week of
billable time, except that it is extremely difficult to
sell the time from midnight, Friday, to 6 a.m., Satur-
day. Hence, we could expect to sell 44 hours per
week, except that about 25% of this potential may be
expected to be lost to uneven loading, etc. Of the
resulting 33 hours, approximately 22 hours would be

Revenue projections. For the purposes of this
analysis, we will assume an average of 160 hours per
month of potential billable batch processing time. It
must be remembered, however, that the batch time is
not prime time, and that the batch market is often
extremely competitive. This analysis assumes that the
€ALL/360 system is placed in the greater New York
area and, while some of the prices may differ in other
locales, the competition is likely to be just as fierce.
Thus, while we might expect $200/hour for prime-
time batch, it is not reasonable to expect as much for
second shift, third shift, and weekend time. A survey
of the New York market shows that $150/hour for
second shift and third shift is reasonable; for weekend
time, one can only hope for $115/hour.

Hence, the maximum revenue one might obtain
from the sale of batch time on the 360/50 is approx-
imately as follows:

120 hours @ $150/hour = $18,000
40 hours @ $115/hour = $ 4,600
$22,600 per month

For the purposes of revenue projections, a weighted
average of $140/hour has been assumed.

Obviously, one cannot expect to attain the max-
imum potential revenue from the first day the ma-
chine is installed in a computer center. However,
regardless of the lead time the salesmen are given, it
is felt that they will have sold between 20 and 40
hours per month by the time the machine is installed.
It is then expected that a “large” user could be sold
by the end of the second month after installation,
another “large” user by the end of the fourth month,
and so forth. For a conservative estimate, we will
assume that billing levels off at $20,000 per month
after six months.

The growth of revenue from the sale of batch
processing time is summarized in Table 2.

Costs associated with batch sales

One of the obvious mistakes made in this type of
analysis is the assumption that the revenue can be
gained without any costs in addition to those incurred
by the time-sharing operation. A little thought will
show that this is not true: the batch market is sub-
stantially different from the time-sharing market, re-
quiring a different kind of marketing expertise; addi-
tional computer operators are required if the machine

Month 1 2 3 q S 6 7 8 =] 10 11 12
Hours 20 60 80 120 140 160 160 160 160 160 160 160
Revenue 2.8 8.4 11 17 20 22 20 20 20 20 20 20
(thousands)

Table 2. Revenue projections for 360/50 batch.

sold as block time and 11 hours would be sold for
short jobs, resulting in only 30 billable hours per week
(the set-up time between jobs usually cannot be
charged to customers). This yields 130 hours per
month, and we might expect to sell an additional 30
to 40 hours per month of weekend time. With this
approach, then, we end up with an estimate of 160-
170 hours per month of billable batch time.
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is really going to be kept running three shifts a day;
technical support is required to help customers con-
vert from other machines; additional equipment is
required for the heavily tape-oriented batch work;
and messenger services are often required to carry
tapes, cards, and listings from the customer’s site to
the computer and back.

To realize the revenue projections in Table 2, it is
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estimated that the following organizational structure
would be required:

Manager (free from time-sharing)

Mz;.rketing Technical Services Operatidns
(2) I
Operators  Keypunch/clerk
(2) (1)

Personnel costs. The personnel costs associated
with the organizational structure are shown in Table
3.

Equipment costs. In addition to the extra person-
nel, additional equipment would have to be added to
the 360/50 to make it competitive in the batch
market. The equipment required, in addition to that
required to support the carL/360 time-sharing sys-
tem, is shown in Table 4.

The operation of the 360/50 for batch time will
cause the machine to be operated in excess of the 176
hours/month allowed by 1BM for its normal rental
charges. However, many of the hardware components
used by the carL/360 system are not required for the

“overtime” use, resulting in a total overtime charge on
the machine of approximately $1,500/month.

Other costs. In addition, the two salesmen pro-
jected above would require approximately $1,200 per
month for traveling expenses, secretarial services,
phone calls, general overhead, and so forth. Also, it is
anticipated that the operations staff would occasional-
ly be required to work overtime hours for rush jobs.
This should cost approximately $600 per month.

Summary of costs. The basic costs of the batch-
processing operations may thus be summarized as in
Table 5.

The revenue and cost projections for the sale of
batch time on the 360/50 are combined in Table 6.
From these figures, we see that a negative cash flow
could be expected for the first 10 months of operation,
and that, with full loading, we could only expect a
monthly profit of about $3,400.

The reasons for this disappointing return on in-
vestment should be emphasized again. First, the ma-
chine is not available for batch processing during the
prime hours of the day, thereby reducing the revenue
potential. Second, there are personnel costs involved
in the offering of batch services that are proportion-

. Cost ately greater than the costs of offering batch services
Type of Personnel (thousand/month) on a full-time basis
Marketing $2.0 As a result, one can conclude that there is little
Technical $1.0 motivation for investing in the batch-processing mar-
Operations $2.7 ket. Even worse than the paltry profit is the fact that
. the cash flow situation aggravates the even larger
Messenger services $0.7

$7.0 (including 10%
payroll tax)

Table 3.

Approximate

Hardware component monthly rental

negative cash flow that can be expected from the time-
sharing operation. _ |

2311 disc storage drive $ 590
2841 disc storage control $ 540
2401 disc magnetic tapes (6) $5160
$6290
Table 4.
Monthly cost Mr. Yourdon is an independ-
Items (thousand of dollars) ent consultant and lecturer
ing in the field of time-shar-
Eg[,?g:’nr;e,:t g Z-,g ing and on-line systems. He
Overtime use $ 1.5 was formerly with E.L.I.
Marketing expenses $ 1.2 Computer Time-Sharing,
Overtime payroll $ 0.6 Inc., GE, and Digital Equip-
$16.6 total ment Corp. He holds a BS
Table 5. in mathematics from MIT.
Month 1 2 3 4 6 7 8 9 10 11 12
Billable hours 20 60 80 120 140 160 160 160 160 160 160 160
Revenue (K) 2.8 8.4 11.2 "~ 16.8 19.6 22.4 20.0 20.0 20.0 20.0 20.0 20.0
Personnel ' 6.2 6.2 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Equipment 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
Equipment overtime 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Personnel overtime 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Marketing expenses 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
TOTAL COST 15.8 15.8 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6 16.6
PROFIT/LOSS —130 — 74 — 54 0.2 3.0 5.8 34 3.4 3.4 3.4 3.4 3.4
CASH FLOW —20.4 —25.8 —25.6 —22.6 —16.2 —128 — 94 —560 —28 1.2 4.6

Table 6. Summary of revenue and costs for batch processing.

DATAMATION



Take care to check out

the pr-dduct and the vendor
before signing the contract

Brand X

G tions, is buying equipment on the
basis of advertising claims without
sétting up adequate safeguards. The fol-
lowing saga is based on correspondence
and internal memoranda supplied to us by
such a customer. The names have been
changed—to protect us—but everything
else is told as it occurred.

About two years ago we noticed an advertisement
presented by the Jerrybuilt Recording Co. in another
magazine. You had a similar advertisement in a more
recent issue. It featured a new incremental magnetic
tape recorder, the Jiffy Mark I, which had advertised
specifications similar to their competitors’ but on fur-
ther inquiry had a cost of about $1000 less. On the
basis of these advertised specifications and consider-
ing the scarcity of funds, we purchased one. This is
the story of our subsequent problems with the Mark I,
later with a Mark I1I, and with the company.

In January, 1968, we purchased one Jiffy Mark I
incremental magnetic tape recorder from the Jerry-
built Recording Co. The recorder was shipped in
February.

Although a number of months were to pass before

One of the pitfalls for users, es-
pecially those at smaller installa-

we would use the recorder, Mr. Jerry Glitch assured-

us that he would correct any problems which might
arise. Mr. Glitch had established the Jerrybuilt Re-
cording Co. and he went to work for Conglomerate
Products, Inc.; when his company was acquired by
them shortly after our purchase date.

When we first tried to use the recorder in April,
1969, the take-up reel would not turn. We told Mr.
Glitch about this and, as indicated in his letter in
April, he sent us two substitute printed-circuit cards
and a relay for installation in the recorder. ( Although
we told him about this problem two days after the
year-long warranty period had expired, he took care
of it as if it were covered by the warranty.)

As soon as these substitute parts had been installed,
the first problem was solved but additional problems
appeared. For example, there was incorrect parity
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generation and non-1BM-compatible record gapping.
We complained about these problems to Mr. Glitch
on April 27, May 6, and May 10. He was very
friendly and helpful; he sent us additional substitute
parts. However, these problems simply were not
solved.

We then complained to the sales manager of Con-
glomerate Products, Inc., on May 12 and 16. He

suggested that we return-the Mark I recorder and

exchange it for a Mark III—at no cost to us. As the
specifications of the Mark III were compatible with
our equipment, we agreed to this and returned the
Mark I on May 18. The Mark III was shipped to us
on June 17.

Similarly, we had problems when we tried to use
the Mark III recorder. We complained on Aug. 15,
16, 17, 28, and 30 about such problems as incorrect
parity generation, poor servo-control on the take-up
reel, and tape skew. On most of these occasions we
were given suggestions which we followed in an
attempt to get the recorder to operate satisfactorily.
None of the attempts was successful so we returned
the Mark III for repair on Sept. 6. It was shipped to
us again on Sept. 13, with an acknowledgement
stating that the repairs were covered by our
warranty.

And still we had problems

We still had problems when we tried to use the
repaired Mark III recorder. We complained on Sept.
19 and a substitute printed-circuit card was sent for
installation in the recorder. This attempt similarly was
not successful in getting the recorder to operate
satisfactorily.

We then complained to the president of Conglom-
erate Products, Inc., Egmont Zilch, on Oct. 9. We
told him about our numerous complaints, about the
fact that the recorder had never operated according
to advertised specifications, and asked if we could get
a refund. He asked that we return the recorder so that
he could investigate the situation. We thus returned
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It's more than a match
for IBM.

CalComp disk memories match
up with the IBM 360 perfectly.

But with an average access time
of just 30 milliseconds, they're
twice .as fast as IBM’s own disk
memories.

And cost considerably less.

For example, our 11-disk CD12
storage facility doubles the access
speed of a 2314 for about a third
less money. And comes with its
own controller.

Likewise, our 6-disk CD1 disk
drive replaces the 2311 plug for
plug. Saves you plenty. And does
the work in much less time.
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Actually, the reason we're so
much faster turns out to be the
same reason we're so much more
reliable.

Electromagnetic positioning.

No mechanical pawls, detents
or gears to slow things
down. Or foul things up.

So call your CalComp disk
drive man today. You'll find
him located in 22 cities,
along with matchless
CalComp service.

Ask him for acost
and performance
comparison.

He’ll show you how little it takes
to beat IBM.

claliiclolviP)

California Computer Products, Inc.
Dept. D-11, 2411 W. La Palma Avenue
Anaheim, California 92803
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the Mark III for the second time.

Mr. Zilch called us back on Oct. 18 and confirmed
the various problems which we had experienced with
the Mark III. For example, he stated that (1) the
edge of the tape resonates at various speeds, (2) the
servo-control on the tension arm of the take-up reel

does not exert enough pressure on the tape, (3) the

surface of the capstan is not uniformly smooth, and
(4) the stepping motor does not operate properly at
all speeds throughout its speed range. (All of these
problems, but especially the last one, contribute to
tape skew problems. )

In addition, Mr. Zilch stated that although he
would not give a refund, he would return to us within
30 days a rebuilt Mark III recorder. When we asked
what would happen at that time if the recorder did
not meet its advertised specifications, he said that a
refund would be made.

The partial refund

On Dec. 15—about 60 days later—we wrote Mr.
Zilch as we had neither received the recorder nor
heard anything from him. On Dec. 20 we received a
letter from Conglomerate Products, Inc., including a
check for the refund, but stating that they were
deducting from our purchase price a “20% charge for
restocking purposes.”

On Dec. 29 we complained to the Better Business
Bureau, We stated that we felt the “20% charge for
restocking purposes” was unfair—particularly since
the president of Conglomerate Products, Inc., ad-
mitted that neither of the two tape recorders met
their advertised specifications. And, if something does
not meet its advertised specifications, how can it be a
“stock” item subject to a restocking charge?

On Feb. 4, 1970, the Better Business Bureau re-
plied. They stated that, “The company has indicated
to this Bureau its desire or disposition to do nothing
further toward an adjustment or settlement of the
matter.”

Since then we have filed a formal complaint with
the state office of the attorney general but have not
yet received word of the outcome. Readers should be
aware that some states now have consumer protection
laws that may apply in such cases as ours.

As a final note, one of our friends called the sales
manager of Conglomerate Products, Inc., recently
and inquired about the present availability of the
Mark III recorder. Our friend was told that none had
been manufactured since the end of last year, none
were available at present, and it would not be pos-
sible to get one—even on a special order.

Thus ends the story of an unhappy user.
But to give it more point, we would like to
offer the following suggestions on how to
avoid getting into a similar bind.

Simple precautions

Experienced users have developed ways
to qualify their suppliers. One is to ask for
the names of three satisfied customers with
whom you can check performance. You
should also ask the supplier for the pro-
duction serial number of the unit you will
receive. If it's less than 10, you should be
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very cautious. If the price of the unit is far
below that of comparable units, that's an-
other good reason to be wary. If you learn
that you are to get one of the first units, do
not buy on price alone.

Make sure that the contract you sign in-
cludes provisions for an acceptance test as
a condition of the sale. Then you should
furnish the manufacturer with the accep-
tance test specifications 90 days before the
delivery date. With an acceptance test re-
quired by the contract, it is thus in the sup-
plier's interest to see that the unit passes
the test before it is shipped out.

While awaiting delivery, make sure that
the interface equipment is ready; it should
include facilities that will allow sources of
errors to be isolated. The program to be
used for reducing the acceptance test data
must also be prepared for use when the
unit is delivered.

Most large users maintain two suppliers
for every type of product. One is an old-line,
highly reliable vendor with a good perfor-
mance and support track record. For the
second, they may experiment with new
units from various vendors. If a customer
had eight working tape units, for example,
and a ninth for loading and backup, this
unit might be from a prospective second
vendor.

In all cases, it is wise to write an accep-
tance test into the contract. This and inter-
views with other users are likely to prevent
the experiences described by this user. | ]

]

“So, for the near term, gentlemen, I'm afraid
all | can suggest is we hang in.”

©DATAMATION®
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Here’s a strategy

for easing the conversion

problems in adopting the

American National Standards Institute COBOL
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The effect of American National Stan-
T dards Institute’s coBoL (ANSI COBOL),

officially adopted in August, 1968, is be-

ginning to be seen. 1BM recently released
pos and os versions of a Standard cosoL compiler,
and has announced a third, smaller Standard com-
piler that will be available early in 1971. Availability
of Standard coBoL compilers for Univac and ck large-
scale equipment has been announced.

These new compilers are based on their predeces-
sors but, because of changes in syntax/function rela-
tionships caused by the Standard, they differ enough
so that they are incompatible with them. Therefore,
ans1 compilers will have one definite effect on coBoL
users—they will have to undergo a conversion, per-
haps just mental but more probably mental and
physical. This article describes a conversion strategy
that will assist coBoL organizations in using this
conversion to adopt a standard cosoL dialect as their
programming language.

ANSI COBOL

The article begins by presenting the background of
ANst coBoL and its benefits to cosoL users. It then
discusses the considerations involved in a three-step
plan for converting both programmers and programs.

ANSI COBOL

by Harry T. Hicks, Jr.

The Standard groups the elements of cosoL into a
set of eight modules, each related to a particular
function. Each module is divided into two or three
levels of increasing sophistication. As shown in Table
1, five of the modules have no elements at their lowest
level to simplify the definition of “minimum Standard
cosoL.” The lowest non-null level of each module
represents the elements basic to that particular func-
tion. Higher levels include all of the elements in the
lower level plus more sophisticated elements and
clauses.

Minimum Standard cosoL is defined as the com-
bination of the lowest level of each module. Because
five of the eight modules are empty at their lowest
level, the minimum becomes the lowest levels of
Nucleus, Table Handling and Sequential Access.

The Standard itself comes in two parts: the docu-
ment and a set of Audit Routines. The document,
ANs1 X3.23-1968, contains chapters describing the
elements of ‘each of the 17 divisions of the Standard
and an appendix describing asynchronous processing.
The descriptive text is taken from cosoL—Edition
1965, modified to fit the organization of the Standard
and language changes made during the standardizing
process. The Audit Roltines, not yet available, will
enable their user to test any coBoL compiler for
conformity to the Standard.
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It is interesting to note that American Standards
are not enforced by any official body. Standards are
adopted and adhered to voluntarily by those whom
they affect; the only enforcement is that of economic
and moral suasion (which is not insignificant when
the federal government is involved, as it is with
COBOL).

Impact of the standard

The organization by the Standard of cosoL into 17
groups of elements provides coBoL users with a
“macro” language for discussing cosor. When any-
one mentions “Low Sequential Access,” those who are

such that the resulting object programs produce iden-
tical external results. While this feat has been possible
for some time, its performance has so far required a
very careful selection of both dialect and computers.
The difficulties involved in obtaining standard results
arise from both differences in hardware and differ-
ences in how implementors have interpreted the
cosoL specifications. The former difficulties are likely
to remain unresolved at the coBoL level and are the
smaller of the two classes. The latter class will be
resolved by the future use of the as yet unissued
Standard Audit Routines. These routines provide a
set of standard results for a large set of coBoL state-
ments and are written so that they can be compiled

V TABLE SEQUENTIAL|RANDOM REPORT |SEGMEN- y
NUCLEUS | | ANDLING |AccEss — |access | SORT | wriTER |TATiON |HBRARY
High . High i i i i
i High g High =4 High High High High
Mid Low Low Low Low Low
Low ‘ Low
Low Null Null Null Null Null
Table 1.

familiar with the Standard generate a mental picture
of the set of elements in that group.

This aspect of the Standard is itself quite worth-
while when one considers the prestandardization
hodge-podge of elements, but the Standard does
much more. It permits the user to make a far more
accurate prediction of what language elements will
be implemented in future compilers than he previous-
ly could. He knows that no future compiler will be
“nonstandard” because of the aforementioned gov-
ernmental interest, and, therefore, that all compilers
will contain at least the components of minimum
Standard cosor. He knows, furthermore, that an
implementor will always enhance this minimum com-
piler in steps corresponding to standard structure. For
example, if an implementor provides a report writer
facility, he will provide at least all of the elements in
low Report Writer.

Unfortunately, the accuracy of the user’s prediction
is diminished somewhat by the fact that there are
2916 combinations of modules available to the im-
plementor between the minimum and maximum
standard. This number will probably be decreased to
three by the adoption of the proposed federal gov-
ernment Standard that defines three levels of cosoL
as follows:

Level 1: Minimum Standard cosor, plus low Ran-
dom Access and Low Segmentation.

Level 2: High Nucleus, mid-Table Handling, high
Sequential, high Random Access, low Sort
and low Segmentation.

Level 3: Maximum Standard cosoL

Thus, the coBoL user can be fairly certain that future

compilers will come in three sizes that have as a

minimum, or “floor,” the three government levels.

The Standard also holds the promise of standard
results. This means that a particular source program
should be compiled by two or more cosoL compilers
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and run on all anticipated coBoL systems.!

The benefits that accrue to the cosor user who
adheres to a standard dialect of coBoL stem from the
broadening of his choice of future computers, com-
pilers and training media. It is clear from the current
reaction of cosoL implementors that all future cosoL
compilers will have standard “floors.” Thus, the user
who adopts a standard dialect will be able to transfer
his coBor programs to a new compiler with little
trauma, regardless of whether the compiler runs on
his present computer or on a new model. This in-
crease in flexibility will serve the user well since one
can expect that unbundling will result in the avail-
ahility of competitive coBoL compilers for the more
popular computers of the next generation.

Furthermore, the standardized cosoL user has a
wide choice of training methods. Unbundling has
forced many coBoL users to evaluate. alternative
coBoL training methods. Most “off-the-shelf” cosor
training packages teach Standard coBoL and one can
safely assume that all those developed in the future
will “also, leaving the nonstandard user with the
choice of paying consulting rates to have his nonstan-
dard features taught or augmenting the Standard
classes with in-house training.

Conversion

The advent of Standard compilers means that the
coBoL user will have to face some kind of conversion,
at least of his programmers and, perhaps, of his
programs as well. The latter is true for System/360
users unless they want to risk using an unsupported
compiler after October. 1971, when M withdraws
official support of their old compilers.

(Continued on page 34)

1. See Hicks, H., “The Air Force COBOL Compiler Validation Sys-
tem, DATAMATION, August 1969, p. 73.
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The difficulty of this conversion will depend on: ~

(1) how far from Standard the user’s previous cosoL
compiler was, (2) how many non-Standard features
he used, and (3) how close to Standard he wants to
be after conversion. This article uses the conversion
effort awaiting System/360 users as an example and
assumes that the user wants to adopt a dialect that is
as Standard as is possible, commensurate with his
other programming objectives. In other words it is
assumed that the cosoL user will make a trade-off
study in which he weighs the present and future costs
of standardizing against the future cost of conversion
if he remains nonstandard.

In order to assist coBoL users in making the transi-
tion to aNsI coBoL, a three-phase conversion plan is
suggested. The phases are:

1. Convert the programming staff to use ANsI

COBOL.
2. Convert existing coBoL programs as required.
3. Select newly available features of ANsI coBoL
for addition to the dialect established in phase 1.
Although some users will not have to perform all
three activities, all will have to perform at least the
first.

Converting the staff

The first step in converting the programming staff
is the selection of a subset from the implementor’s
new Standard cosoL. This subset does not represent
the final choice of what dialect the installation will
use but, rather, is the transitional dialect and will be
enhanced in phase 3. However, the subset selection
process should reflect the organization’s decision on
the extent to which it wishes to adhere to Standard
COBOL.

The subset is based on the cosoL dialect currently
used. The idea in subsetting is to identify a new
dialect that has as nearly as possible a one-to-one
relationship to the currently used language. Thus,
features available in the current compiler but not
used, either through edict or chance, should not be
included in the subset.

Perhaps the most important decisions that are
made during both subset selection and, later, subset
extension involve the choice of whether to include
implementor extensions. Extensions are rules, clauses,
elements and features that are implemented in a
particular cosoL compiler but are not found in ANsr
coBoL. (Because of 1BM’s unique way of identifying
extensions in their coBoL manuals, these elements
may soon be known as “grey areas.”) All compilers
have extensions and the reasons for their appearance
in any given compiler are as varied as the extensions
themselves. The problem with including an extension
in your own coBoL dialect is that it may not be
implemented in any other cosoL compiler, present or
future. Generally, the more extensions one uses, the
less transferable are his programs. However, the
validity of this rule depends on the background of the
particular extension. While a user could avoid using
extensions altogether, he can profit by examining
those available to him and using those whose back-
ground indicates that they will not impede
transferability.

Six categories of extensions and the degree to
which the use of each category will affect program
transferability will be discussed. Although the exam-

‘ples used come from 1BM’s 0s/360 ans1 coBoL, these

categories can be found in most, if not all, coBoL
compilers.

Two categories can be disposed of immediately,
since they will not affect transferability. The first of
these consists of extensions that do not appear in the
production version of the program; the primary ex-
ample being Debugging Statements (EXHIBIT, TRACE,
oN). Because these statements are removed from
source programs after debugging has been completed,
they need never be converted. The second innocous
group consists of elements that do not affect run time
results, Examples of this group are the Sort Registers
(sorT-RETURN, etc.), and the source listing format
control statements EJECT and skip, When converting,
statements in this group can simply be eliminated
together with any supporting statements.

The third category includes extensions that are
valid copasyL coBoL elements that have not yet been
reviewed for standardization.? This class exists be-
cause of the delay between approval of an element by
the copasyL Programming Language Committee and
the consideration of the element for inclusion in ANsI
coBoL. The primary examples are the asterisk in
column 7 to indicate comments and most of the
elements of the subprogram linkage feature (carL . ..
UsING, etc.). The use of elements in this category
involves some risk since the element may: (1) be
modified during the standardization process, (2) be
assigned to the highest level of its functional category
and thus be less likely of universal implementation or
(3) be rejected as a candidate for the standard. The
degree of risk associated with any given member of
this class is difficult to estimate, but, in general, the
older and more widely implemented copasyL ele-
ments are less risky to use. ‘

Extension intentions

The fourth category contains extensions that are
particularly difficult to avoid since their intent is to
aid the user in converting to the new compiler. These
extensions arise because the way in which certain
features were implemented in present compilers con-
flicts with the way they must be implemented in the
new Standard compilers. The conflict is ameliorated
by providing an extension which embodies the old,
nonstandard function defined by new nonstandard
syntax. For example, the old 1BM System /360 compil-
ers automatically align binary items contrary to the
Standard. The new ANst compilers permit the
SYNCHRONIZED clause to be written at the record-
name level (an extension to the Standard) to achieve
the same result with minimum conversion effort. Sim-
ilarly, the previous nonstandard implementation of
the AFTER ADVANCING feature of WRITE is now avail-
able in an extension, WRITE . . . AFTER POSITIONING.
Because of their origin, these extensions are most
likely to appear in no other compilers, present or
future. Thus, they should be avoided, since using
them merely postpones (and perhaps intensifies) the
agony of conversion.

The fifth category of extensions covers features
whose rules have been liberalized. For example, os

2, For a discussion of the roles of CODASYL and ANSI in COBOL
development and standardization, see Edelman, Howard, “A
Short Guide to the Wonderful World of COBOL " DATAMA-
TION, December 1969, pp. 161-164.
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ANSI COBOL permits the programmer to use the
DEPENDING option of the occurs clause at all three
levels of a three dimensional table and to ignore
certain restrictions on the ALTER and PERFORM verbs
under Segmentation. While such extensions provide
somewhat more power to the current implementation,
they will probably not be found in the same form, or
at all, in other compilers. Thus, they should be
avoided when they can be identified. (Identification
is no problem for 1BM’s users because of the grey
boxes, but other implementors are often not as careful
to 1dent1fy liberalized rules.)

The last category contains those extensions that are
implemented solely to take advantage of hardware or
operating system features that are not accessible
through Standard cosoL or to provide an extra-coBoL
feature for special classes of users. This category
includes coapuraTioNaL-1, 2 (floating-point) and
COMPUTATIONAL-3 (packed) definitions, the Sterling
Currency feature and the Indexed and Relative direct
access methods.

These extensions provide the most difficult deci-
sions because their avoidance often means using the
hardware at considerably reduced efficiency or ex-
pending a great deal of extra programming effort.
Thus, each such extension must be analyzed in terms
of the trade off between present use and future trans-
ferability. Those whose present value demands their
use will simply add another factor to a future conver-
sion.

Once the subset has been determined the next step
is the development and teaching of a “differences”
class. The objective of this course is the conversion of
the programming staff to the use of the new dialect
and compiler, rather than instruction in program con-
version, which will come later.

Differences between the currently used cosoL
dialect and the new one can be identified from a
variety of sources. The most obvious is, of course, an
element by element, feature by feature comparison of
the dialects. This kind of effort will identify syntac-
tical differences—old forms deleted and new forms
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added—but it will not uncover those elements whose
syntax is unchanged but whose function is different in
the new compiler. The implementor may be of help in
this area, since he may provide a “Language Differ-
ences” manual or documentation for a dialect conver-
sion program—or both, as 1BM does.? Failing this, a
Standard Audit Routine can be run against both the
old and new compilers and the results compared to
identify those elements that function differently.

A last source of differences is a “Language Differ-
ences” course offered either by the implementor or by
a software house. Use of this source trades the cost of
discovering the differences and preparing the course
for the fixed cost of the training service. Often, the
“outside” training course is accompanied by a differ-
ences manual which can be a useful adjunct to the
implementor’s new coBoL reference manual,

Converting the programs

Replacement of each current, nonstandard com-
pilér with a new Standard compiler will probably be
accompanied by a cut-off date after which support
will be withdrawn from the current compiler. With-
drawal of support means that no maintenance will be
performed on the compiler, nor will it be delivered
with subsequent versions of the operating system. 18M
has announced withdrawal of the current compilers
in October 1971, and Univac has announced that the
current 1108 compilers will lose support 18 months
after their Standard coBoL compiler is released.

Because of the problems invplved in maintaining
old programs and writing new programs in two
different but very similar dialects of cosorL, most
organizations will probably decide to convert those of
their existing coBoL programs that will outlive the
current compiler. This being so, it would seem pru-
dent to convert to the same subset that has been

3.1BM System/360 COBOL Differences, USA Standard COBOL
Conversion, C28-6395
IBM System/360 Conversion Aids: COBOL-TO- USA Standard
COBOL LANGUAGE Conversion Program, C28-6400

Yo
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defined for writing new programs for the Standard
compiler, but this may not be so easy.

1BM provides a pair of dialect translators, or “Lan-
guage Conversion Programs,” to assist users in con-
verting pos and 0s COBOL to ANst coBoL. Univac has
announced the future availability of a similar pro-
gram and we suspect that other implementors will do
the same when they release Standard compilers.
However, if 1BM’s LcP’s are an indication, the use of
these programs will result in the converted programs
containing a number of extensions—those that were
discussed above under category four. If a user has
wisely omitted these extensions from his program-
ming subset, their appearance in converted programs
will create the dual language problem he was trying
to avoid through conversion. Therefore, he must
choose between using the “free” conversion program
followed by some kind of secondary translation to
remove unwanted extensions, and developing or
“purchasing” a dialect translator that converts direct-
ly to his subset.

New features

The last step in the conversion plan is the most
pleasant—selecting one or more of the new axsi fea-
tures for addition to the user’s subset. The arrival of
an ANst compiler will make available several cosoL
features not previously implemented. Because these
features are located outside the boundaries of “mini-

mum Standard coBoL” they may not be implemented

in all future compilers but because of the present
trend toward “maximum Standard cosoL” on the part
of the compilers developed by computer manufac-
turers they will undoubtedly be available on at least
one compiler for each computer.

1. Table handling. Table handling facilities have
been a part of coBoL since its inception, in the form
of the occurs clause and subscripting. To these have
been added an alternative to subscripting called “in-
dexing” and the ability to specify a table look-up via
the sEarcH statement. Indexing has the potential to
be much more efficient than subscripting; however,
this potential can be realized only through careful
implementation. This feature enables the programmer
to specify a one-to-one relationship between a par-
ticular dimension of a table and an “index” that is
implementor defined. This index is initialized, in-
cremented or decremented by the st verb, permit-
ting the coBoL compiler to generate efficient address
modification code at the point in the program at
which the index is altered rather than when a sub-
scripted expression is encountered in a procedure
statement.

The searcH statement, together with the kEy op-
tion of the occurs clause, permits the programmer to
search a table in serial or binary fashion. Because the
actual procedure to be used in the search is left to the
implementor, any hardware feature useful to table
look-up can be accessed by this statement.

2. Sort feature. This feature permits the program-
mer to invoke the utility sort program from his cosoL
program. If necessary, he can write procedures in
coBoL to be executed on each input record prior to its
release to the sort and on each output record after its
return to the program by the sort.

Aside from saving programmers the trouble of
learning how to fill out Sort Control cards, this feature

can save 1/0 time, since records can be released to
and/or returned from the Sort one at a time without
having to store them on a work file between cosoL
program and Sort.

3. Report writer. This feature provides a report
program generator feature accessible through cosoL.
Report Writer enables the programmer to define the
physical layout of a report in terms of the types of
lines desired (headings, total lines, etc.), and the
positioning and source of the data items on each line.
From this information, the compiler generates a rou-
tine to produce the report defined. This routine is
accessed in the Procedure Division by three state-
ments: one to INITIATE the routine, one that is used to
GENERATE each line and one to TERMINATE report
processing.

Because the routine generated by Report Writer
automatically handles such things as page overflow,
testing for control breaks, production of total lines
and updating total counters, the programmer is
spared the task of developing, coding and debugging
these routines. The resulting source program is also
extremely easy to modify when the report formats
are changed, as they so often are.

4. Segmentation. The segmentation feature per-
mits the programmer to specify an after-the-fact over-
lay structure for the Procedure Division of his pro-
gram. A priority-number associated with each
Procedure Division section is used by the compiler to
allocate sections among permanent storage, overlay-
able (roll in, roll out) segments and overlaying (roll-
in) segments. Although Segmentation can be used in
an emergency to reduce the embarrassmeént of creat-
ing a program too large for its environment, it is better
used when the overlay structure is planned prior to
the onset of coding.

Summary

The arrival of the anst coBoL compilers will re-
quire many COBOL users to convert their existing
programs. While this conversion might be viewed as a
distasteful event, it can be an opportunity to adopt a
standard cosoL dialect as the organization’s pro-
gramming language. The adoption of a standard
dialect will facilitate current and future programmer
training and will make available to the organization a
richer choice of future computers and compilers. [ ]

Mr. Hicks is director of con-
sulting services for Informa-
tion Management, Inc., and
is a member of the Amer-
ican National Standards In-
stitute working group for
COBOL standardization. Be-
fore joining IMI, he was with
Computer Usage Co. and
Boeing. He has BS and MA
degrees from the Univ. of
California at Berkeley.
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BIDEARET:

Wherever people must locate data in bound printouts...
wherever high volume reference is the rule and fast retrieval
is demanded...Wilson Jones newest Data Processing ac-
cessory meets all the requirements with unmatched effi-
ciency and convenience.

Wherever executives...or adepartment s staff...must have
specific, individual facts at their fingertips to make sound
judgments, take the proper action, inform others, contrib-
ute to decisions, or serve a customer with dispatch, ‘Data-
Refs” outperform any other filing method.

“Data-Refs’ are designed to hold six or
more Nylon Post Binders—loaded with up
to 5,000 “‘tab" sheets. They are as portable
as a typewriter—and, like typewriters—you
can put them wherever you need them. On
counters, files, desk tops...wherever the de-
mands of your particular operation determine
the biggest time-and-step saving locations.

Use them for current Inventory, Production, Payrol!, ;
Payables, Receivables, Sales, Credit Standings printouts.
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Look into Wilson Jones “‘Data-Ref” today. Your office prod-
ucts or “tab” supply dealer will give you the facts about it.
Or mail the coupon. (Stock No. 19-14B)

WILSON JONES
6150 Touhy Avenue
Chicago, illinois 60648

Please send me further information about Data Ref.
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Inventor of the Nylon Post Binder | A Division of
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| time-sharing

money saver

There are probably more Tele-
type 33 sets being used in time-
sharing applications than any

' i other data terminal. Because, on

data

8 DItS
from
Teletype

8 million
pounds of food
moved daily!

When you handle 14,000 food-filled
freight cars annually, deal with more
than 160 truck carriers to service the
daily needs of over 500 retail chain
and independent outlets, the need to
know takes on staggering proportions.

The warehouse that copes with this
logistical problem has linked its cus-
tomers with a computer using Tele-
type® terminals. Shipping data from
processors and food packers is fed
into the computer on a daily basis.
Retail buyers use Teletype equipment
to obtain up-to-the-minute inventory
status reports, to place orders and re-
ceive concise shipping data. This en-
ables the warehouse to keep track of,
and move some 8 million pounds of
food every day. Fast, accurate data
communications has also helped cut
processor billing time down from over
a week to twenty-four hours.

a price/performance basis, it is

" one of the most reliable and eco-

nomical terminals available.

The model 33 has everything re-
quired for preparing programs, s
getting them into the computer °

and retrieving information. It
communicates in ASCIl and op-
erates at 100 words per minute.
Its design simplicity makes com-
puter dialog easier for the opera-
tor. But, what’s really nice, is the
price: It's amazingly low for all
of its capabilities.

The model 33 line includes op-
tions and accessories needed for
a variety of time-sharing needs.
If you would like to know more
about this low-priced terminal
line, write for the model 33
brochure.
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erasing
errors
on-line

Teletype has an interesting solid-state device |
called the Stuntronic™ parity error detector which
helps locate and eliminate parity errors. It can
be used with Teletype 33, 35, 37, Telespeed™
and Inktronic® terminals.

This accessory will accept a signal with up to
45% distortion and regenerate the signal with
less than 5% distortion before passing it on to
the terminal. Minimizing erroneous prmt—outs
due to distorted signals.

It will also locate individual vertical parity errors
and alert the station operator so that corrective
action can be taken.

HERE IS AN EASY WAY TO SPOT AND 432
CORREC* ERRORS RECEIVED IN TEXT 5678
OR NUMBER TRANSMI*SION. 90%2

With the Stuntronic detector, a preprogrammed
substitute character can be used to graphically
indicate exactly where an error is on the terminal
print-out.

Stuntronic accessories can also count errors,
light a signal lamp and generate a line break,
notifying the sender of any errors.

number of bulletms on

equzpmenf apphcatlons and case his-

_ tory data. A short descrlption of what
s ava;labie is contamed m' "Ho‘
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Train em
in house

the way 500 leading
companies do- '-
with VAI

Grow your own EDP specialists! Train anyone, anywhere, any
time with VA Video Assisted Instruction — “flight-tested” by
major airlines and proved most effective by America’s largest
corporations. Get unlimited use , -
Courses ready now: Computing System
Of top instructors on Videotape' Fundamentals ® Introduction to S/360 ¢ Com-

puter Concepts for Management ¢ Funda-

- ~ mentals of Programming ¢ COBOL ¢ RPG ¢
Learner-controlled pace lets stu- mentals of Programming + COBOL » RPG »

dents Work at their own rate and TRAN IV e Systems Analyst Training Pro-

gram ¢ Tele-processing Systems Concepts ¢
learn faster at ].eSS COSt. N : Computer Operator Training — I/0O Devices
e DOS-Systems Operator Training e Intro-
duction to OS ¢ OS-JCL e Introduction to
Operations Research ¢ Simulation ¢ Linear
Programming I (for managers & analysts) e
Introduction to Accounting ¢ Introduction to
Mathematics. 17 new courses coming soon.

ADVANCED Write for complete information.
C S e} .
SYSTEMS 950’;351,(‘)?7?%@;:: Rggfi(jEIS?osemont, I1l. 60018

312 / 696-2888

CHICAGO, LOS ANGELES, WASHINGTON, D.C., BOSTON, DALLAS,
DETROIT, NEW YORK, SAN FRANCISCO. Opening soon in Atlanta.
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Free—

on a cut-and-carry basis—
the computer industry’s artifacts

Fading Species

In August a Los Angeles insurance firm,
G Pacific Mutual Life Insurance Co., gave
away two fully-operational Univac II
computers, 24 tape drives, and some pe-
ripherals. The reason that the giveaway was signifi-
cant is that the pair were among the last five Univac

IT’s still in operation, and they were destined for the

scrap heap.

Considered reliable, although 15 years old, the IT’s
had been used continuously for general purpose ac-
counting programs and could have continued indefi-
nitely. Still no one came to ask for them except the
scrap metal dealers.

Pacific Mutual had been seeking someone to take
the machines off its corporate hands since March with
no success. One of the reasons for the reluctance of
those contacted was that the equipment, located on
the fourth floor of Pacific’s building, weighed well
over 60 tons. That seemed deterrent enough for al-
most anyone.

Built in 1958 to replace the six-year-old Univac I,
the I's had about 4,000 tubes each, 24,000-character
core memories, and a 9-foot-high by 10-foot-wide by

14-foot-long walk-in central processor. They occupied.

1,200 feet of floor space each, performed “thousands”
of operations per second, and were advertised in 1957
as the only machines that could read, write, and
compute simultaneously without extra equipment.

Unlike the Univac I’s before them, the II's did not
have wood front tape drives, but they did use the same
%-inch metal foil magnetic tapes. The line printers
included in the giveaway package were the same as
those used on the first 1951 Univac I—good for a then-
incredible 600 Ipm on alphanumerics when stock, but
capable of a true 800 Ipm when pushed a little.

Priced at over $1% million each originally, the
Univac ITs are an example of over 100% depreci-
ation. Pacific Mutual had to throw in 4,000 of the
metal foil tape reels to get the salvagers, P&T Metals
of South El Monte, Calif., to haul the rest of the gear
away.

“It took about 10 days for a crew of 15 to cut them
up into pieces small enough to fit in the freight
elevator,” says Paul Sackin, who, along with Ted
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by R. A. MclLaughlin, Associate Editor

Rexius, owns and operates P & T Metals. “The hardest
part of the operation was the removal of the built-on
chilled water cooling system—which weighed over 10
tons when empty—but had to be pumped dry first.” It

. seems that Univac, in learning to build its first ma-

chines, had forgotten to solicit the aid of a good
plumber. As a result there were no convenient shut-
off valves. Plumbing had been a problem in the past
too, as one of Pacific’s treasurers will attest. He had
the office below and, upon occasion, was liberally
doused when the plumbing failed.

The treasurer may have been happy to see the
machine go, but not all others shared his delight.
Certainly some felt that a piece of history was passing

Only four Univac II's still live. They can all be
considered to be on Death Row now, and
Univac has shown no interest in preserving
any of them.
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Fading Species . . .

in review, for souvenir hunters swarmed over the
machines as they were being hacked apart. First to go
were the control panels—one to the president and one
to the vice president—then the Univac II emblems.

Of the rest, Ted Rexius said, “There are still a lot of
valuable pieces, from a scrap metal viewpoint, in the
machines. The trouble is getting it out. There’s lots of
gold and silver, but it’s so thin that it takes too much
in labor to get it.” So the machines, or the 20 tons or
so still left after the tin and other base metals were
carted off, still sit in the P&T Metals yard—gold and
silver and all-waiting till someone figures the best
way to separate the good stuff from the rest. Stacked
alongside other junk—boxes of springs, crushed
aluminum beer cans, pots and pans—the Univac IT’s
have none of their past glamor and are not even
thought valuable enough to put indoors or under
wraps.

“When they first put them in,” John Thom, Pacific’s

. - N,
x A

less dignified manner.

Unexpectedly, however, there was an immediate
taker for some of the Univac II's components, which
were needed as spare parts for a still-operational
Univac II owned by a service bureau in nearby
Gardena, Tom Pryor, president of Computer Data
Corp., a firm that specializes in services for accoun-
tants, has one of the few living Univac II’s and has
been the recipient of other “remains” in the past. He
has the pieces, for instance, of the world’s very first
computer to be used in a commercial application, a
Univac I which was given up by General Electric’s
installation in Louisville, when it switched over to all-
GE computers about four years ago.

" Pryor, wary about being called outdated, has a
warm spot in his heart for his machine. “We have less
down time than we would with a 360,” he says, “less
than 5%. But our electric bill is pretty high—about
$1,000 per month.”

The Univac | and Univac Il had a walk-in mainframe, and the story is circulated about a
mouse that made its home in one, defying all extermination efforts and finally becoming
the computer operators’ pet. (That's not the mouse we mean in the photo.)

superintendent of communications services, says,
“they had a hole cut in the wall to put the pieces
through.” Like the Univac I's before them, the II's
were actually constructed at the customer site and
had to be dismantled and rebuilt if moved. This has
been done before, at great expense, but first genera-
tion tube equipment is no longer considered valuable
enough to warrant the expenditure, so they left in a

Pryor got his machine second-hand from Pacific
Finance in Los Angeles in 1966, and the story that he
tells about moving it proves that many people other
than himself feel protective about the old tube com-
puters. He tells of how he was allowed to have a wall
cut out of the building in which his machine used to
reside so that it could be moved to its new site in one
piece—an operation never before or since attempted
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—and that the owner of the building that was to be
cut up was not even the man who was selling the
machine, just someone interested in keeping the big
beast alive. Somehow his Univac II, serial 26 of 27
Univac claims to have built, survived the moving and

The Univac I, shown here at Computer
Data Corp. in Gardena, has 2,000 12-char-
acter words of core and reportedly is still
more reliable, though admittedly slower, than

an IBM 360. This one has logged 558,571

hours.

worked when powered up. The powering up, of
course, was not that simple either as a suitable build-
ing had to be located (one with a door big enough
to take the whole machine at once) and an $80,000
cooling system had to be installed. In all, Pryor figures,
the computer cost him $250,000.

Old-world craftsmen

“I don’t know how they ever built a second one,”
Pryor remarked. “You can go inside and you find little
hand-carved pieces of wood put in to hold things
straight.”

“You know,” he adds, “at Pacific Mutual no one
wanted to turn off their machines. People kept asking
each other-‘Are you sure you want to do it?” Finally
they let the electrician do it.”

Pryor had said previously that the machine be-
comes a person after awhile, but near-human or not
the Univac II has become an endangered species.
Only three more that we know of still exist. Two are
at Franklin Life Insurance Co. in Springfield, Ill., one
at New York Telephone in New York. They keep
going, their owners say, under almost any conditions.
Dick Means, Computer Data’s production manager,
says, “You always know what’s happening. It’s a
complicated machine to learn, worse still to maintain,
but once you know it, it’s beautiful. The circuitry is
about 50% to 75% redundant; the dual arithmetic
processors are 100% redundant.”

So there are four remaining Univac II’s and it does
not appear that Univac or any other institution will
attempt to save one when they are finally all turned
off. In fact, Univac has made no attempt to save even
a Univac I for itself. There are portions of Univac I
Serial Number 1 now in the Smithsonian, but the last

chance to save a complete system—with its 5,000 °

- tubes and mercury tank memory—has just been lost.
The last model of the 46 Univac Is built was owned
by Life and Casualty Insurance Co. in Nashville, The
machine was turned off in late August and all efforts
to save it failed.
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“It was the most overdesigned piece of equipment
ever built,” Life and Casualty’s manager of opera-
tions, Paul Lawson, says. “We can attest to that.
When we were remodeling our building, there were
jackhammers going outside, the room temperature
was 92° and the air conditioning to the machine was
off. There was water on the floor and so much dust on
the blueprints that it had to be blown off before you
could read them. The machine kept running through
the whole thing. It was unbelievable.”

“Another time,” he continues, “I got a call one
night that there was water running through the ma-
chine from holes in the roof. We turned the power off,
and the machine ran again two hours after we pow-
ered it back up.”

Lawson’s machine was priced at $1,259,000 when
it came out. He paid $10,000 for it in 1963, then
installed it at a cost of $75,000. Now that Life and
Casualty is done with it, it has been given away—just
like Pacific Mutual’s Univac II's. Even unique com-
puter artifacts don’t bring much on the scrap metal
market. [ |

;P&T Metals in South El Monte may prove
to be the final resting place for the remain-

ing first generation Univac's.
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columns in just 8/2 inches?

And that same adjustment can give you up to 211 columns on 147 inch
wide forms. ’
That's because Videojet® prints a completely new way—with an ink jet.
So you can adjust the print density to print 136 columns in just 814 inches.
And it doesn’t cost any more.
At its speed of up to 300 characters a second, Videojet prints as fast as your

_telephone line can deliver data. That makes it an ideal remote computer printer

as well as an on-line printer for mini-computer applications.

Videojet is plug to plug interchangeable with IBM 2848/2260 terminals.
And it prints on standard fan-folded business forms using ordinary
untreated paper. '

Now that you've seen what Videojet can do in 814 inches, wouldn't you
like to see more? Videojet. Another product to make information more

manageable from A. B. Dick Company,
5700 West Touhy Avenue, Chicago, . .
Illinois 60648.
: ®

“A.B.Dick"and " Videojet" are registered trademarks of A.B.Dick Company.
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We call it "MOM? |
She pays her own way.

%o 5
“oa M4
MOM, our new Micromation On-Line Microfilmer, pays her own way. Just two ”687?06
small printout applications per month make MOM self-supporting. Your savings in 8\ k4
postage and paper alone can absorb her monthly rental rate. The rest is pure gravy. 49
How full is “full performance”? For openers, MOM is a giant step ahead in 4'
resolution and micro-imagery. DatagraphiX’ CHARACTRON® Shaped Beam *
recording sees to this. MOM is a total package. That means everything is standard.
Like: ] our Universal Camera for recording images on 16mm, 35mm, 105mm
] both comic and cine mode sequencing [] both roll film and microfiche [J a built-in
controller and forms projector [ 25X and 42X reductions (J fully software-
supported (J direct data conversion from any IBM 360 model 25 and up. And so on.
All for an honest $49,000. Or low leasing if you prefer. A great bargain for
a great MOM, or the DatagraphiX 4200, MOM'’s official title.
It's easy to afford the brightest picture of COM. For more information about
COM’s MOM., please write or call us.

izfzgraplicd

Stromberg DatagraphiX, Inc.,

a General Dynamics subsidiary

P.O. Box 2449, San Diego, Calif. 92112
(714) 283-1038 TWX (910) 335-2058
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PERSPECTIVE

IBM’'s 370/145 Uncovered;

Interesting Curves

Sometimes we forget for a while, but
eventually even the dullest of us are
reminded of IBM’s marketing genius.
With the announcement of the
370/145, IBM has stunned some of its
competition; declared and proven it-
self to be much more technologically
innovative than it had been given
credit for; underscored some of the
missed significances of the earlier,
disappointing 370 series announce-
ment; and perhaps obsoleted one of
its more popular machines. All of this
was done in the low-keyed and con-
servative form that has recently
become its halimark, with the result
that probably not a single customer
was really frightened.

True, the 370/155 and 165 did not
look technically innovative. We had
seen the cache memory concept al-
ready prove itself in the 360/85, and
the 360/195. In fact we predicted that
it would be important in the 70s (Jan.,
p. 95, “Hardware, Software Trends:
1969"). But although the cache mem-

ory and a few peripherals stood out in -

the first 370 anriouncement, the se-
ries for the seventies seemed drab.
We did not attach enough significance
to the cpu retry feature that makes for
reliability, the error correction circuitry
that makes for accuracy, and the cpu
identification hardware that makes for
proprietary software sales.

A little more of the sheet has now
been pulled aside, and behold! We
have the world’s first fully semicon-
ductor main memory to wonder at, a
disc file subsystem that operates
without a separate controller (we
wondered aloud at why that hadn’t
shown up), and a floppy little disc that
hides in the console and loads the
operating system in when you need it.
(We thought it clever when we saw it
used for formatting the 3330 disc sub-
system but weren’t clever enough
ourselves to appreciate how much
else it might be used for.) We had
asked for “variable micrologic” or the
ability of the user to define his own
instructions; we still don’t have it, but
we're closer, and some smart sys-
tems guy could probably beat the 145
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Revealed

Operating System and get his own
macros in.

In addition to these features, the
145 offers four new cpu status regis-
ters, “internal operating speeds up to
5 times the Model 40’s and up to 11
times the Model 30’s,” and a max-
imum data transfer rate of up to five
megabytes — which makes it more
than six times as fast on /O as the
mod 40. Add to these the option of any
of the high-speed peripherals in IBM’s
stable and a price tag not much over
that of the 40. It makes for a real win-
ning package.

The 370/145 also makes big trou-
ble for some of the competition. Con-
trol Data’s corporate body must have
groaned with the announcement of an
all-monolithic i.c. main memory —
they probably wanted to be the first
with that in their Star-like series.

RCA gambled and lost

But CDC might be in really good
shape compared to RCA. Remember
how RCA made a business for half a
decade of building a technically su-
perior IBM 360 called a Spectra?
Then, right after the 370 series an-
nouncement they reintroduced the
Spectra (Oct. 15, p. 66) because they
were lulled into thinking IBM was just
reintroducing the 360? Now look at
the shape they are in. For the next half
decade they’re going to be selling a
360 against a 370.

RCA gambled against the 370 with
what they felt would be somewhat
better price/performance augmented
by virtual memory and larger core.
But while RCA thought that its Model
6 at $1,380,000 would be competing
with IBM’s $1,801,000 Model 155, the
chances are that it won’t match the
performance of the $1,110,000 Model
145. Surprise! That makes the gamble
that much rougher. And RCA has the
additional confidence-destroying real-
ization that if virtual memory proves
out a winner, IBM can build a stunt box
to make it work on a 370 just as they
did to make it work on a 360. RCA
cannot be faulted for thinking that IBM
would not sacrifice the 360/50 and
then pricing and designing its models

an interpretive review of significant developments

accordingly. Now that firm will have

the discomfort of seeing what the

370/135 does to the 2 and 3 also.
Of course there is also the ques-

tion of how the new 370 will impact
IBM’s own product line. There are well
over 500 360/50s out drawing reve-
nue for the company that are also en-
dangered by the 145; for if the 145 is
five times as fast as a 360/40, then by
IBM’s previously released estimates it
is twice as fast as a 50 (because the
50 is billed as a little over twice as fast
as a 40). And the price of a 50 is over

that of the 145.
There may have been other rea-

sons for dumping the 50 now, how-
ever painful. And here the marketing
department probably got its collective
hands in again. It is no secret that IBM
is attempting to move users from
DOS 