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DREANM Meaching

Blending I>ata Retrieval, iZntry And Management, the XL40
combines the newest distributed processing and data entry tech-
nology with an exceptional file retrieval capability. Distributed
KeyProcessing means data is entered, validated, and managed at
the source—where it originates—by people who really know
what the information represents. Distributed KeyProcessing
reduces your data processing costs by detecting and correcting
errors before they reach the mainframe, providing local pre-
processing, and optimizing the management of your
organization’s data.

First in a family of CMC Distributed KeyProcessing Systems,
the XL40 is available with one to seven keystations in a choice of
keypunch-style keyboard or typewriter style with numeric pad,
and features expandable disk capacity from 4.4 to 35.2
megabytes. Using a variety of industry-standard protocols,
including HASP workstation, the XL40 communicates with your

mainframe wherever it's located. CIRCLE 4 ON READER CARD

Your software dreams come true with a fully compatible
subset of ANSI COBOL and XL/OS, an automatic and dynamic
multi-task operating system specially designed for the XL family.
XL/OS provides disk and memory allocation, ensures data

and system integrity, and controls all system resources.The
XL40's information retrieval package, COSAM (COBOL

Shared Access Method) features indexed files which you can
retrieve and update on the spot, ensuring instantaneous
response at the source.

Don’t just dream about it, call or write today for our brochure
on the XL40 Distributed KeyProcessing System, The DREAM
Machine for Data Retrieval, Entry And Management. With the
XL40, just as with dreams...the possibilities are unlimited.

KeyProcessing is a trademark of

a division of Pertec Computer Corporation

12910 Culver Boulevard, P.O. Box 92300, Los Angeles, CA 90009
Telephone (213) 822-9914, TWX (910) 343-6451



 IN COMPUTER PERIPHERALS,
THERE IS ONLY ONE ALTERNATIVE

And that's no exaggeration,
either.

It's something we can back up

with fact offer fact.

For instance: Did you know that
we supply more plug-compatible

- TO ITEL.

monoalithic main memory and
3330-type disk drives than any-
one else?

Moreover, when you deal with
ltel the savings are enormous.

It's this kind of all-out creative
effort that has put us right up there
with IBM. Not only in computer
peripherals, But in field engineer-
ing. In systems and software. In
financial packaging. in fotal
computer capability.
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When it comes to experience
and reputation, it's either IBM. Cr Itel.

When you get to price/
performance, however, there is no
alternative.

Thereis only ltel.

ITEL

Data Products Group

One Embarcadero Center,
San Francisco, California 9411
Telephone (415) 983-0000"
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Looking into underlying architectures is step one in fitting the
machine to the job—or vice versa. Our design, meshing the two
problems is by Barbara Benson.
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If a profusion of claims has you confused about the right terminal for
your application and budget, MEGADATA will provide the right an-
swers...in applications and in cost savings. Our terminals range from
the full-scale System 700 to the low-price System MC77. Both families
of terminals contain a*12-bit LSI microprocessor, an extensive keyboard
with a large number of function keys, and a bright easily readable
display.... And our software can communicate with almost all
soph;sticated computers in any format, protocol, line discipline, and
speed.

Our customers have achieved economies up to 35 percent in opera-
tions with MEGADATA terminals. But claims are easy to make, so let's
look at some of the details.

SYSTEM 700
© Memory up to 73 K Words
© 126-Station Keyboard
O 15-Inch Diagonal Display
O Character Enhancement
© Transmission Rates from 50 to 38.4 Kilobaud Serial,
10,000 Characters Parallel

SYSTEM MC77

© Memory up to 8K Words
O 85-Station Keyboard
O 12-Inch Diagonal Display
O Transmission Rates from 50 to 38.4 Kilobaud Serial,
10,000 Characters Parallel '

uPS-7 | -
Consists of all the hardware and the operating system software to

enable the user to create his own unique applications program for
systems 700 and MC77.

AND LET’S NOT FORGET THE PERIPHERALS!
© Single and Dual Floppy Disks
© [BM Compatible. Tape
O Paper Tape Punch/Readers
© Low-, Medium-, and High-Speed Printers

APPLICATIONS

'MEGADATA’s terminals ‘have found world-wide application in such
diverse fields as banking, education, medicine, airline reservations,
inventory control, newspaper and book publishing and editing, scien-
tific research, processing industries, and broad-based management
systems. And if you have dual-language or touch screen applications,
we also have the right terminal. .

For more information on MEGADATA's terminals and how they can
work for you, call or write TODAY! jJohn A. Hill, V.P. Sales

MEZ Lo AT AT A SO OrATION
/ Western Regional Office
35 Orville Drive* Bohemia, New York 11716 & B e une 800

. Encino, California 91316
Tel. 516-589-6800* Telex 14-4659 Tel. 213-990-9777
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'STARAN classifies
crops over 26 times faster

When NASA installed
Goodyear’s STARAN® associative
processor at the Johnson Space
Center, their goal was to improve
speed and volume of image
processing for the LACIE (Large
Area Crop Inventory Experiment)
program. The challenge was
classifying billions of data bits
from satellite images to help
LACIE personnel determine wheat
acreage.

Now STARAN has proven it
can do the job over 26 times faster
than was ever possible before.

GOODSYEAR

or NASA.

In only 8 minutes, STARAN
classifies approximately 7.6 million
acres into 10 distinct classes
of data. Previously, it had taken
conventional computers over
3% hours to categorize these
same images. _

"~ By combining content”
addressability with parallel array
arithmetic, a unique capability to

. process thousands of picture

elements at once produces dramatic
improvements in image
throughput. That’s why the
STARAN processing system is

unmatched in its ability to solve
complex problems involving
operations on many similar data .
streams or high-speed searches of
many similar file records.

So before you invest a lot of
money in a high data rate digital
system, invest a little time to look
into STARAN. It works for
NASA. It can work for you too.

For complete information,
write to Wayne Brubaker,
Goodyear Aerospace Corporation,

- Akron, Ohio 44315. Or call him at

(216) 794-3631.
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Tharsaxp. |[BEEEESS
One...of many

new switches
I Ren by John T. Potter, president of Potter
Instrument Co., Plainview, N.J. The
xpa your patent covers the use of magnetic cores

January-February, 1958
Patents: Notice to cease infringement of

his patent rights have been sent to lead-

for storing and retrieving data, a meth-

od employed by most major computer
manufacturers.

sys em Schools: Western Data Processing
u Center at ucLA soon will have a 709,
given to the university by 1BM.- The
corporation also has agreed to share
the cost of a $750,000 research build-

ing, which will house the computer.
‘The Outlook: For all its benefits,
“mass production” has tended to yoke
millions of people to repetitive jobs
requiring a fraction of their ability.
Computers offer the hope of removing
this corrupting influence on our na-
tional character. But the automatic age
will not come easily. It is my opinion
that our existing tax structure runs
counter to the principles on which
America’s future depends.—James R.
Bradburn, vice president, Burroughs

Corp.

February, 1967
; . Time-Sharing:
Large time-shar-
ing centers will
not replace free
standing ma-
chines and will
not perform all
- the functions of
all the machines
. that are running
today. There will
J— Wa—-: have to be huge
amounts of user oriented software
written and new markets developed.
T-BAR 3916 4x12 Computer Switch installation The industry; misinformed about a
number of facets of time-sharing, is
. correct in the supposition that some
T-BAR 3915/ ?916 Computer Switch Systems form of really largg time-sharing utility
= used by major banks, auto makers and will exist in 1975 or so.—Harris Hy-
insurance companies ® matrix sizes ' man. . .
up to 4x16s = compatible configuration IBM: The complaint of service bu-

ey reaus that universities with educational
status ® 3916 remote control = flexibility discounts from I1BM are u1e1dercutting

of peripheral pooling = write or phone their prices for these services are

- today for illustrated brochure among those aired before the Justice

T - Dept. as part of the antitrust charges
’baréNCORPORMED See us at Booth No. 834, Interface 77, Atlanta, March 28-30 being toted against 1BM. Others relate

to pricing, the delivery of equipment in

COMPUTER SWITCH DIVISION 141 Danbury Road, Wilton, CT 06897 non-sequential model order, and on-

line services. Justice is studying the
case. *

Telephone: 203/762-8351 + TWX: 710/479-3215
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Distance
Is the name
of the game.

In golf, the distance a low handicapper
gets off the tee makes him hard to beat. And
"distance’’ in a computer ribbon -the kind
of distance you get with Roytype’'s Gold
Scanoptik™ computer ribbon — gives you
the same advantage.

Gold scanoptik ribbons not only "“drive"
for distance, up to a million lines per ribbon,
they give you a print-out that is jet black,
crisp, clean and nonsmearing, character
after character. In fact, the writing quality
of Gold Scanoptik ribbons is so good, major
utilities and other commercial customers ,
have reported rejection rates as low as1/2 of
1%! And the Gold Scanoptik ink formulation
doesn't "dust” on impact, downtime and
maintenance are held to a minimum.

Ask your Roytype salesman for all the
details on Gold Scanoptik and the other
multipass film ribbons for computers,
typewriters and accounting machines. He's
an expert on driving for distance.

|
| J. T. Dessureau
Roytype Division of Litton Industries
11031 New Britain Avenue
i West Hartford, Connecticut 06110

I

|

|

|

| Please send further information on Roytype Gold - |
| Scanoptik computer ribbons for i
i computer printer to: _ |
I

I

|

I

[

I NAME

| ADDRESS
I ciy

ROYTYPE

Litton lmpressnon and Imaging Products




TheDistributed Systems
Environment:

uess whos staking out
the lion's share?

Sculpture, incorporating state-of-the-art
CML computer circuit components, created
expressly for Honeywell by Jack Rindner.




Distributed systems.
Everybody's talking about them
—exciting new computer sys-
tems that let you put computer
power wherever you need it
in your organization.

Distributed systems.
Chances are they're going to be
important to you. So it's impor-
tant for you to know who's in the
best position to help you grow
into them. It's Honeywell.

Honeywell, by announcing
several important new products,
laying down disciplines, and
supporting standards, has
taken a responsive approach
to distributed systems:

The Honeywell Distributed
Systems Environment.

This is where it's all going
to happen. The environment
within which Honeywell hard-
ware, software, and data com-
munications can be combined
into a system that allows you
the flexibility of distributing
your processing, while still

‘maintaining standardization
and control. A system that will
" help you produce the right data
in the right place, and make it
available to the right people at
the right time.

We've been working
toward the Distributed Systems

Environment for years. With
time-sharing, transaction proc-
essing, data base management,
data communications, and net-
works of processors and
minicomputers and terminals.
It's time we took the wraps off.
We've expanded Series 60 with
several new processors.

The new Model 66/85 is a
high-technology top-of-the-line
extension of Series 60 large-
scale systems. It uses new high-
speed Current Mode Logic (CML)
integrated circuits, revolutionary
micropackaging of the new
circuits, and méany other design
innovations to improve price/
performance while reducing size.

Three new models bring
better price/performance and
added peripheral capacity to
the middle range (Level 64) of
Honeywell's Series 60 line.

Minicomputer technology
upgrades specialized
processor performance.

Based on Level 6 minicom-
puter technology, Honeywell's
new DATANET 6678 front-end
network processor is equipped
with advanced communications
software and protocols. More
compact than previous models,
it offers faster instruction execu-
tion, and higher performance.

Honeywell

Honeywell Information Systems, 200 Smith Street (MS 487), Waltham, Massachusetts 02154.
CIRCLE 64 ON READER CARD

Honeywell's Lével 6

‘and System 700 minicomputers

are also particularly effective -
when functioning as remote
network processors—such as
remote batch and/or remote
job entry systems or message
concentrators.

Better data management
software.

Honeywell's new Data
Management-IV for Level 66
users provides all the necessary
data base management func-

tions, including a personal

interactive query feature that
makes it easier for the right
people to get the right data.

Broad range of terminals.

Honeywell's new dis-
tributed systems terminal, DST
6/500, is a powerful unit for the
remote user who needs exten-
sive local processing and com-
munications capabilities. Other
units include multifunctional
video terminals in single-station
or clustered versions.

After all, when you're after
the lion’s share, you don't
pussyfoot around.
Honeywell’s Distributed
Systems Environment. It's

the best place to build a system

that works the way you work.




Youwontfind
a better family of
printers for

If's that simpl

The New Centronics 700 Series.
Now, the features that make our model 700 the best,

lowest-priced serial printer are available in a family of

seven models: uncomplicated modular construction; the

reliability of fewer moving parts; high parts commonality;

and low price. All of which means a lower cost of ownership.

The new 700 family covers a full range of serial printer
requirements: 80- and 132-column format; 60 to 180 cps \
speed range; bi-directional and logic-seeking operations; :
and 110-300 baud KSR and RO teleprinters. : |

Like all Centronics printers, the 700 family is better
because we back them with a wide choice of customizing ‘ '
options and accessories. More than 100 sales and service
locations worldwide. Centronics’ financial stability, and
dependability proven by more than 80,000 printers installed.

Simplicity of design, full range capabilities, and better |
back-up make our 700 series printers simply better. ' i
Centronics Data Computer Corp., Hudson, N.H. 03051,

Tel. (603) 883-0111. Or Centronics Offices in Canada and
throughout the world. ‘

CE"TRDI:IIE5® PRINTERS
Simply Better
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Centralized bottle-up .

Although I agree with Mr. Wagner’s
concept of decentralized computing
(November p. 86), I believe he has
overlooked several important consider-
ations. Just as hardware costs have de-
creased for small computers, the larger
machines have also, come down in
price. The problem with many central-
ized computer facilities is that man-
vgement has not passed these savings
to its users either in the form of lower
costs or increased capacity. As Mr.
Wagner states, central facilities are us-
ually run to optimize hardware costs
rather than human costs and hence
operate like a bottled-up super high-
way. Simply increasing the availability
of the computer would make a dra-
matic change in the service level to its
users. This can be solved by a policy
decision that would be no more diffi-
cult to make than the decision to de-
centralize using minicomputers.

More important, I believe, is the
concept of decentralizing the central-
ized facility . . . time-sharing service
companies have been offering this ca-
pability to their users since 1968.
There is no reason that all computer
users cannot enjoy this service. The
user can make his or her own decision
about how to solve his or her own
problems—whether to use a standard
programming language or a software
package, whether the program is to
run interactively or in a batch mode,
and on and on.

There are also drawbacks to com-
mitting to a small decentralized mini-
computer installation. Several have
been mentioned, including the current
availability of software. But even when
this is rectified, the quantity and diver-
_ sity of the software that a given mini
installation can maintain will always be
a problem and the centralized facility
will probably always be one step ahead
of the mini in this area. If the user’s
needs are simple, then a mini will be
the answer. But if there is complexity
and diversity, both of which may
evolve over time, then the ability to
address the user’s changing require-
ments is important. For example, a
newly introduced mini is set up to solve
the user’s accounting needs . . . but now
he wants management planning aids.
He must start the search for a package
to do financial planning. The next logi-
cal step is to tie this to his accounting
system. If the financial planning pack-
age cannot be run on the mini, he is in
trouble. The user would like to see

February, 1977

graphical output from this planning
process but cannot justify the cost of
purchasing a quality plotter. Again he
must go elsewhere. The end result is
that each small group of users is doing
software and installation management
instead of leaving this to one central-
ized group of “professionals.”

The well run centralized facility will
provide many alternatives that suit the
user’s needs best, even when his needs
change. I disagree with Mr. Wagner’s

statement that the computer “is not all
things to all men.” It is at its best when
it can be. Only then can the user feel
confident that his choice today will be
applicable to tomorrow’s problems.

I am not a diehard supporter of the
large mainframe, but we should all be
aware that decentralized computing is
not limited to the mini and is available
today. A well run centralized installa-
tion can provide a cost effective decen-
tralized service.

HARroLD FEINLEIB
National CSS, Inc.
Norwalk, Connecticut

Limiting the librarian

Editorial changes drastically altered
the implications of our paper “A Com-
puterized ‘Librarian’,” (December .p.
61). The qualifying phrase “For A
Batch Environment” was omitted from
the end of the title, and text describing
our group was changed to read as if all
of Exxon Production Research were
being represented. Both changes imply
a scope far beyond our original manu-
script . . . Datamation’s wording er-
roneously implies that the efforts of
our group, a fraction of the total pro-
gramming staff, have set policy for all

. of Exxon Production Research Co.

This change leads the reader to believe
that the entire company is engaged in
using the programming techniques de-
scribed in the paper and that all or a
majority agree with our conclusions.
Neither statement is true. There are
many programming groups within our
company, and both batch and interac-
tive terminals are extensively used, as
are various source maintenance pro-

grams.
) R. A. BAKER
Exxon Production Research Co.
Houston, Texas

We regret that neither the original
paper nor the published version suf-
ficiently qualified the size of the group
being represented. Our apologies for
confusing the issue. The batch re-
striction, on the other hand, seemed
well described in the text.

Serpent’'s tooth

Mr. Liu (A Look At Software Mainte-
nance, November p. 51) clearly has the
command of his subject. In the spirit
of the Cretan proverb, “only those the
snake has bitten can tell each other
how it feels,” Mr. Liu has clearly been
there.

One point he made, though, en-
gorged my hood with venom. He says:
“There is no evidence that a program-
mer with seven years of experience can
design or write a better program than
one with three years of experience.” If
this 'were true, there would be no need
for salary increases beyond the third
year. But it’s not true, The good tech-
nicians I've talked with over the years
continue to grow. Programmers must
incorporate broader technology and
learn from their past mistakes, from
successes of their own and of others. I
have found that experienced program-
mers write correct programs, do it
quickly, generate efficient code, and
document clearly. Three years isn’t
enough to top out in skill level, even
with a phenomenal training program.

This is not to close our eyes to medi-
ocrity. There are folks around who are
not effective. Until licensing or profes-
sional exams like CDP become indus-
try requirements, there is another way

. each individual manager has the
responsibility of keeping his own area
clear of deadwood. Mr. Liu may, on
reflection, wish to disassociate himself
from that point ... . fortunately, the
tenet is not critical to his very fine
presentation, so he may shed it without
loss, as the serpent does to grow.

LAWRENCE H. COOKE, JR.
Midlantic National Bank
West Orange, New Jersey

Mr. Liu responds: To understand pro-
grammers productivity, one must first
understand the basic dp  learning
curve. The dp learning pattern indi-
cates that after three years the addi-
tional gain in technical knowledge for
an average programmer is statistically
insignificant, This concept is further
supported by several leading commer-
cial programmer knowledge survey
tests in which the general tendency is
to provide multiple evaluation stan-
dards for programmers with experi-
ence ranging from less than one year,
one to three years, and “over three
years" grouped as one large classifi-
cation.

Test drive a robot
I would like to correct some inaccura-

cies in your report on AIC’s ROBOT
(December p. 182). ROBOT is not yet

11



letters

interfaced to System/2000. The only
DBMS currently supported is ADABAS,
which provides an efficient “memory”
and other pBMS support for the system.
ROBOT is more comprehensive than pre-
vious natural language processors by
virtue of its applicability to any subject
area, but the real advance is in the fact
that it is the first such system that is
completely packaged and practical. No
special skills are required to put up new
files or applications. The system re-
quires less than 120K bytes and less
than one cpu second to answer a re-
quest, and is by no means limited to
one file or data base at a time. Finally,
the three month trial for ROBOT is cur-
rently offered without charge, although
this may change in the future.
PauL Krauss
Artificial Intelligence Corp.
Kensington, Maryland

Underwhelmed by IBM

Your December editorial, describing
Paul Armer’s experience as a potential
witness for CalComp in their suit
against 1BM, says that Paul was over-
whelmed by IBM’s discovery request
for “every document, every paper,
every scrap of material generated as a
result of his long involvement with the
field.” I thought you might be inter-
. ested in hearing from a CalComp wit-
ness who endured the experience Paul
resisted.

You might be mollified to learn that
the production of documents is not as
painful as it might be. Though I was
served with a subpoena which asked
that I bring with me or produce for
inspection all of my documents, in fact
I did not have to move any documents
anywhere, 1 have file drawers and
bookcases full of such documents in
my home, where I work, and BM
arranged, at times convenient to me,
to come here and copy the material
of interest to them. The IBM represent-
atives were polite, anxious not to trou-
ble me, and careful to leave my docu-
ments in the condition and order in
which they found them. I was paid my
normal consulting fee for that small
fraction of the time they were here,
which required me to answer questions
or help them locate material. None of
my documents had to leave my prem-
ises.

You may also be interested to learn
that 1BM was here for 43 hours over a

period of five days; that three to six .

IBM representatives were present dur-
ing that time; that they brought three
microfilm cameras and a xerographic
copier to use in copying documents;
that they copied over 16,000 pages (ac-
cording to an estimate by a CalComp
representative); and that judging from
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their apparent familiarity with those

documents when they took my deposi-

tion and cross examined me on the

witness stand, at least one person must
have read all 16,000 pages.

And I am only one witness in one

trial. ,

MONTGOMERY PHISTER, JR.

Systems Consultant

Santa Monica, California

Fortran standards
Dennis M. Merrill’s Forum (October
1976, p. 191) “Let’s Hear it For
FORTRAN Too!” struck a responsive
chord. I only hope the X3J3 Commit-
tee of the American National Stan-
dards Institute heeds his suggestion for
the inclusion of block structures with a
minimum of new syntactic units. His
combination of the po and the IF state-
ments is a long overdue streamlining of
the language.

Another modest syntactic change
which I would like to suggest involves

relaxation of the strictures which sur-
round the Do statement itself. For ex-
ample, at present it is possible with
some FORTRAN compilers to write:i

DO 10 I=N,1 -

U=V4+W
10 X=Y+Z

DO 201=2,N

A=B+C
20 D=E+4F
and have only the “DO 10” block exe-
cuted when N=1 and only the “DO
20” executed when, N=2. Of course
this would be considered a mistake by
those compiler writers who have de-
creed that “the Do loop will execute
once regardless of the values assigned
to the control parameters.” This group
has earned my eternal enmity for sen-
tencing me to endless writing of the
construction: '

JF(N.LE.O) GO TO 40

DO 301=1,N
30 A=B4+C
40 CONTINUE

Perhaps someday the standard will

insist on, testing the loop parameters
before executing the loop (and not at
the end of the loop). Aside from the
reduced wear and tear on my second
finger it would make the rudimentary

block structure illustrated in the first
example more generally acceptable.

Better yet, let’s réelax the limits on
the syntax of the “V=ni,nz,ns” por-
tion of the po statement so that:

1) The n’s may be any arithmetic
expression, and '

2) The “V=ni,ne,n3” can be re-
placed by a logical expression which
determines if the DO loop (group)
should be executed at all (once).

3) The “V=ni,nz,n3” can be en-
tirely omitted per Merrill.

The example written by Merrill as:’
IF(I.LEQ.J)DO 10
A=B+C
10 D=E+F
ELSE: DO 20
U=V4+W
20 X=Y+Z
CONTINUE
could also be rendered with the num-
ber 2 change above as:
DO 10 1.LEQ.J
A=B+C
10 D=E+F
DO 20 LNE.J
U=V4+W
20 X=Y+Z

I also hope as block structures come
to FORTRAN that the block terminators
are identified with statement numbers.
Not only is it more in keeping with
traditional FORTRAN syntax, but it will
provide unambiguous correspondence
between a ‘block’s beginning and its
end. Anyone who has bullied his way.
through someone’s ALGOL or PL/I
(without labeled ends) can appreciate
the clarity that begin-end labeling lends
to the code.

FORTRAN needs to grow with the
new developments in programming,
but let’s hope it retains the spartan
simplicity that lends itself to rapid cod-
ing.

‘DoNALD N. ANDERSON, Ph.D.
Anchorage, Alaska

Mr. Merrill will be pleased to learn
that the proposed new FORTRAN stan-
dard was modified in July by ANsI
Committee X3J3 to include my pro-
posal for an IF-THEN-ELSE construct
similar to the one he suggested.
An example of the syntax is:
IF (I1.EQ. 1) THEN
A=B+C
D=E
ELSEIF (I1.EQ.2) THEN
P=Q+R
ELSE
CALL SUB
X=Y-Z
END IF
WALT BRAINERD
Manager, Product Support
T10-East/ Large Systems
Burroughs Corporation
Paoli, Pennsylvania
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program;~ Along with the shifts would be sharp cuts in personnel, and its $8 5 millionj”

. FY funding would be cut to less than $3 million.
Said one government source: the office "has been slowly dying over the past ‘year. .

. In the last few months," he said, "OTP was reporting only to a very low level func-
~=tionary" n the (White House)~Domestic ‘Council staff. It got to the point where the
; S ses, didn't exist anymore."

both Honeywell and IBM equipment.7'"we had our own internal reasons for making this
.decision." The $11.1 million Metropolitan installation represents the second 66/85
“sale for Honeywell and ‘will replace ‘a number of Honeywell 8200s. A Midwestern =
i ~manufacturing company received the first order, and Honeywell: claims it has already -
: : . it can. manufacture in 1977. ;

~ SWITCH FOR QANTEL? i : i S

Qantel Corp., Hayward Calif., producer of ‘small business computer systems which has .
proclaimed long and loud that it 'is a hardware ‘maker and not a software-house, may

-be. changing direction.a A major announcement expected some time this spring is

' ications ’ Qantel is calling its efforts "a common

‘ m report of the National Commission on. Electronic,
isn t expected to contain any earth—shattering recommendations.; What
At contains are piecemeal ' positions ‘on. security and privacy, the government's role
., as a system operator, and the legal. and regulatory hangup of branch banking. ' The
*'bombshells, if any,: will come from Commission critics who ‘are. anxiously waiting the
report results on Feb. 23 to begin firing away. .
. And these critics ‘appear to:'have a well stocked arsenal'of ammunition.i Plagued

E by internal politicking, the 26-member Commission is reported to have had difficulty
““reaching agreement on some of the stickier EFT issues, preferring instead to stone-

- wall them. Fueling this internal dissention, according ‘to one banking industry source,

- has been the commissioners 'general displeasure" with executive director John B.M

aing Richard Conlan, sr. v.p. for the insurance firm which traditionally has used y'; o




“If | had to select the one thmg llike best about MARK IV - ‘

it would be the obvious ‘productivity improvement we've - ions ns n MARK IV re
~enjoyed. Today we' re domg everythmg we were doing in _quire only abou one-tenth the statemenis of Cobol, and .
1970 when our program mg staff. was 40% Iarger _users report 60% to 90% cost and time reductions on
most MARK IV apphcatlons Send the co upon today for

- “We have ”'370/145 runnmg f:ve to s‘ thousand jObS a
month, three,shlfts,a day, ‘with a le ge teleprocessmg‘:
requurement The primary: payoff we were after was in , '
manufacturmg apphcatlons mcludmg order ent ,order, -~ :
processing, and material and inventory control, as well SOftwar ePl,’Odl,lctS, .

~as spin-offs in accounts recelvable sales ana ys:s and ' '

 general accounting. The majority of these systems, rep- : : :
 resenting about 75% of our total processing load, a Butler Manufac‘tunng Company is the /eader in "79
now in MARK IV. e , _ pre—engmeeredbu:ld/ngs industry. il

. ot

“An »mportant part of the MARK IsteleCth ‘process ,
‘was an evaluation of Informatics as a supplier. How I Informatlcs lnc., Software Products, Dept. D,

competent were their support personnel? How timely | 21050 Vanowen St.,Canoga Park Callf 91304
and well-tested were their product updates? How ef-

fective were their educational offerings? In all these T:tle
. areas we evaIuated Informatlcs to be superior to. thelr, =
competmon ,’ , , - Qomputer
_ WHAT IS MARK V7 'MARK IV is the m '
~and w-dely used software product in the wor . a -
_cation. |mplementat|on, data management and informa - Address L phone

tion processing Six powerful models (with prices from -
- $12,000) are in use on IBM 360/370 Umvac 70/90 Sie- Clty — — State/Prov:nce_T.;Z pP—

NaldilTadl B T &0 al V1 DEAT\ED f‘ADh




Introducing

three new minis

that think

like mainframes.

Meet Varian’s
new V77 Family of high-
performance minicomputers.

Three distinctive new models. All fast.
Each powerful. A family trio most mainframes
can relate to. For help with almost any scientific,
industrial, or data communications application.

The V77 Family delivers all the speed and
performance you expect from Varian. Plus the
unexpected, too. In the form of total family com-
patibility and shared memory capabilities. Up and
down the family tree. For complete open-ended
flexibility. In capacity and price.

The world’s first mainframe-on-a-board.
Our new V77-200.

Quite frankly, the new V77-200 delivers

more computing power than any other computer- -

on-a-board you can buy. Handling up to 32K/16-bit
words of 660ns MOS memory.

Big machine features include a fully micro-
programmed architecture, an 8-register CPU,
a 32-bit arithmetic capability, powerful set of 187
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instructions, hardware multiply/divide, direct
memory access, programmed 1/0, real-time clock,
and a teletype/CRT controller.

There’s big machine performance, too.
Example: multiplication functions handled in
4.9 microseconds —divide in just 8.

The new V77-200 means more cost-effective
computing in many scientific, instrument control,
or data communications environments.

The in-between that’s a go-between.
Our new V77-400. .

If yours is a multiprocessing or distributed
processing network application, our new V77-400
just might be “the tie that binds’

Because on top of all its standard big
machine features, there’s an incredibly flexible dual
port memory. (With up to 256K/16-bit words of
660ns MOS memory in a single, standard chassis.)

The V77-400’s dual port memory, working
with its unique direct memory access system,
functions as a bridge when linked to other V77
Family computers in closely coupled, shared
memory multiprocessor arrangements.

An optional Writable Control Store
is also available. Letting you expand the .
X V77-400’s instruction set to further
2 improve the speed of both program-

" ming and program execution.

Top-of-the-line performance for almost
any application. Our new V77-600.

Varian’s new V77-600 sets new standards
for all would-be high-performance mini’s.

First, with a long list of standard big
machine features. Second, with up to 1024K/16-bit
words of 660ns MOS memory. And third, with a
host of performance enhancing options. Including
Writable Control Store, a floating point processor,
and special scientific and commercial firmware.

For the ultimate in performance enhance-

- ment, an optional high-speed cache memory

is also offered — cutting the V77-600’s average
execution time in half.

How our mini’s speak fluent mainframe.

You won't waste any time or money training
our new V77 Family how to communicate with
your mainframe. Or developing your own control
programs. :

Because all V77 Family members utilize
Varian's VORTEX (or VORTEX II) operating
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system —two of the world’s best real-time systems.

Both systems permit concurrent job execu-
tion by allocating priorities. And help tailor other
subsystems to fit scientific to commercial, real-time
to batch, and stand-alone to data communlcatlons
environments.

TOTAL, a highly efficient, network-type
data base management system, is now available
as a VORTEX II subsystem.

Usually
found on only
larger computers,
TOTAL allows
you to define and
access your data
base with power-
ful, high-level lan-
guage processors
like COBOL, FOR-
TRAN IV Level G,

and RPG-II. Opening the
door to large libraries of already
developed applications programs.

The benefits of a well-structured family.

Our new V77 Family represents more than
just a continuing commitment to total hardware
and software compatibility. Because it’s a commit-
ment to solving basic price/performance needs
on several different levels.

For those needing more computing
power, there’s a V77 that’s an affordable, high-
performance solution.

together — through shared memories, intercom-
puter I/0 bus lines, and shared communications
channels —as new cost-effective replacements
for typical “patchwork” systems.

Varian. A commitment to innovation.

Varian Data Machines has played a signifi-
cant role in the evolution of digital minicomputers
for almost a decade now.

Consistently producing innovations not
only meaningful to the industry, but to the end-user
as well. A look at just the last five years tells
the story..

In 1972 VDM
developed the first mini-
computer operating
system with all the
multi-task and file han-
dling capabilities of a
large computer.

A year later,

VDM created the first
microprogrammed mini-
computer with a 65-bit
Writable Control Store.

In 1975, two VDM
firsts: a minicomputer
with a data base management
system equivalent to those for large computers,
and, the first 64K word semiconductor memory
package on a single board.

Today, it’s the whole new V77 Family.

.Well-structured and ready. Breaking new

For those wanting
less wasted overhead,
there’s a less expensive,
high-performance
alternative.

Plus an attrac-
tive new V77 discount
plan designed to give

ground in terms of Varian size, compati-
bility, and price/performance. Three new
mini’s that really do think like mainframes.
For'additional V77 Family planning
literature, contact any of the 38 Varian
offices listed below, or Varian Data
Machines, 2722 Michelson Drive, P.O.
Box C-19504, Irvine, California 92713,

even modest-volume
OEM buyers a big break.
Finally, for those
with special multiprocessing or distributed data
processing requirements, there’s an entire V77
Family. Specifically engineered to work well

(714) 833-2400. In Europe, contact Varian
Associates Ltd., Molesey Road, Walton-on-Thames,
Surrey, England, Telephone 28971.

@varian

Mini’s that think like mainframes.

U.S. OFFICES: Los Angeles (213) 598-4438, San Diego (714) 276-9462, San Francisco (408) 736-5630, Seattle (206) 641-4500, Denver (303) 770-2151, Dallas (214) 231-5145,
Houston (713) 781-0105, St. Louis (314) 739-6433, Chicago (312) 692-7184, Detroit (313) 645-9950, Cleveland (216) 238-6960, Orlando (305) 299-1592, Atlanta (404) 252-0047,
Washington, D.C. (301) 773-6670, Philadelphia (215) 643-2355, New York City (212) 325-5248, Rochester (716) 586-3273, Boston (617) 890-6072. INTERNATIONAL OFFICES:
Brussels (02) 4662000, Darmstadt (06151) 86386, Munchen (089) 8126093, Bensberg (02204) 61066, Amsterdam (020) 15 94 10, Stockholm (08) 820030, Zug (042) 23 25 75,
Surrey 093 22 28971, Toronto, Montreal, Vancouver, Ottawa, Calgary, Melbourne 560-7133, Sydney 43 0673, Sao Paulo (011) 240-3449, Singapore 2352602, Tokyo 403-7101,
New Zealand 697 099 Taipei 559082
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people

The Gap Can Be
Closed, But...

Gil Jones is retired from 1BM in accor-
dance with the company’s policies gov-
erning top executive tenure. Sixty last
month, Gilbert E. Jones is still ener-
getic and disciplined. He looks less like
the 38-year veteran, vice chairman of
the board stereotype, and more like the
driving marketing executive and inter-
nationalist, roles that took him to the
top of IBM.

Jones’s career has had the kind of
rapid, steady progression to which
young I1BMers learn to aspire. He
joined 1BM as a sales rep soon after
graduation from Harvard in 1938. He
took time out to serve in the Navy
during the war, then rejoined 1BM and
first surfaced at corporate levels in
1953 when he became executive assis-

‘tant to the president. Three years later

he was sales manager for the corpora-
tion. After another three years he won
the presidency of the prestigious Data
Processing Div.

Jones’s international career -coin-
cided with 1BM’s period of greatest
growth and reorganization . overseas.
He moved over to 1BM World Trade in
1961 as vice president. There he was,
in essence, the inside man while Arthur
K. (Dick) Watson was the corpora-
tion’s ambassador and outside contact.
“He had a dream, and he was able to
project it to governments and to IBM
chiefs in foreign countries,” Jones re-
calls. “He was a statesman like his fa-
ther.” Watson left Jones and a small
group of exceptionally competent men
the task of day-to-day management.
They worked under the premise, as
Jones notes, that “the best guys are the
hardest to manage.”

- The independent thinkers and lead-
ers assembled under the World Trade
flag subjected themselves individually
to tremendous work discipline. Jones is
often credited with bringing a disci-
plined, orderly approach to the collec-
tion of relatively independent, scrappy
country organizations that made up
World Trade.

. These foreign companies had been

relatively autonomous through the for-
ties and fifties. But with the rapid
growth patterns and the proliferation
of more complicated products as com-
puters entered the scene, discipline, as:
well as innovation and drive, was nec-
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_ he reiterates. Second was cost.

essary. Jones and his people brought

two important ingredients to the World -

Trade recipe. The"first was the impor-
tance of scheduling. “You can’t have a
project without also having a schedule
for the time it goes into production,”
“With-
out knowing what the cost would be,

you can’t have rational development.”"

That discipline: changed - development
completely in World Trade, permitting
the “one-world” product line and a
structure of control and coordination
that is the envy of most other compa-
nies. Jones stresses that while it may
have been American engineering and
development management that put the
emphasis on getting the product at re-
alistic cost and schedule, the Euro-
peans scored particularly high on indi-
vidual inventiveness. “The European
engineer is every bit as good as or
better than his American counterpart,”

GIL JONES
. energetic and disciplined

Jones says, then smiles as he adds:
“Particularly in programming.”

With a similar discipline and dnve in
World Trade marketing, the interna-
tional organization grew from a
country-by-country punch-card firm
through the 1401, then the 360 era,
and into the 370s. Its revenues grew
tenfold in that decade, from about
$300 million to almost $3 billion.

International business has become -

much more complicated now, and

more important as well. The orderly

growth in World Trade helped the in-
ternational organization achieve more
than half the corporate profits, and
half the revenues. As the seventies be-
gan Jones was elected to 1IBM’s main
board, then became chairman of
World Trade. In February 1974 he
became vice chairman of 1BM’s board
of directors.

Jone’s classic and meteoric IBM ca-
reer was not without mishaps—and
these, too, are partof the cultural
knowledge of 1BMers. He is the most
visible graduate of the “penalty box,” a

unique IBM institution that permits
sinners to redeem themselves after a
suitable incarceration. While Jones was
still head of dp the population of cus-
tomer engineers in the U.S. sagged
(someone down the line worked too
hard to cut down maintenance costs),
which resulted in morale problems
among overworked CE’s, and . some
jeopardy to the company’s vital stan-
dards of service. The company righted
the imbalance quickly, and Jones spent
nine months in a tiny office with few
visible duties. After a short transitional
job he went into the World Trade ex-
ecutive position in late 1961. He has
told the story himself at a number of
gatherings. Its message is clear: keep
trying.

When Jones returned to the corpo-
rate fold in 1974 his international
know how must have been a help at top
corporate levels. With the fluctuating
dollar and rapid changes in other cur-
rencies, at a time when the interna-
tional business was even more impor-
tant, 1BM had to tread very carefully.
Jones says the major reasons for the
shift from leased to purchased systems
have been the rapid changes in tech-
nology, inflation (and the resulting
fact that users can no longer be sure
their monthly price-tag will remain the
same), and a similar effect from cur-
rency fluctuations. The structure of in-
ternational labs and factories helps
buffer the currency effects to some ex-
tent, but the situation is still compli-
cated. Jones points out that a mythical
product. announced at, say, $100
would initially have its prices every-
where in the world within $5 or $6 of
the U.S. price. But as currencies and
manufacturing sites change, some
products can become imbalanced over
the years by as much as, say, $20 to
$35. The company tries to keep the
prices as similar as possible, but price
controls in eight major countries com-
plicate the matter still further.

Today, while most companies (en-
couraged to some extent by their
friendly neighborhood computer ven-
dors) are trying to decentralize (or at
least distribute themselves a little, 1BM

"in Europe seems to be centralizing to

some extent. “IBM Europe is becoming

. more of a single entity,” Jones ex-

plains. “You find a new organization
of functions today.”

Dick Watson deserves credlt for the
formation of World Trade and selec-
tion of autonomous and often fiercely
independent country leaders who were
deeply rooted in their own countries
and able to root 1BM just as firmly in
the postwar era. Jones and his team are
known among World Traders as the
ones who brought the order and disci-
pline necessary for the ten-fold growth.
He, in turn, gives credit to the third
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generation, Jacques Maisonrouge and
the Americans and Europeans now in-
volved with World Trade, for today’s

more efficient organization.
“We can’t afford to do everything in

every country,” says Jones. Ten years

ago World Trade applied this concept
to manufacturing and development.
Today it has moved out even further.
“It used to be that when a machine
came off rent in France, we’d recondi-
tion it in France and try to put it back
into another site in France,” says
Jones, “Then we discovered that if you
could recondition all Aspen tape de-
vices, for example, in one place, even
though you pay more transportation
costs, it’s much cheaper than doing it
at 50 places. Similarly, the countries
save money by doing paperwork in
only a few places with order entry
terminals at branch offices.”

Because the lines are clearly and
carefully drawn between country or-
ganizations and the European organi-
zation, Jones believes the heads of 1BM
national companies see the virtues of
centralizing functions to cut costs.
“The country president has to wear
more hats than his U.S. counterpart,”
says Jones. “He has to know the com-
puter business, to be a financial expert,
and also an expert in industrial rela-
tions. He has to be a multinational
expert, a European Economic Com-
munity expert and a tax expert. This
approach helps him keep down costs
and eliminate duplication of effort and
staff.”

Looking ahead, Jones thinks 1BM
will try to keep the same organizational
structure tomorrow that it has today.
The company is. trying to get more
Europeans into management at Ar-
monk, and to develop more Americans
who understand European operations.
After Jones leaves, chairman Frank
Cary may have a more direct interface
to World Trade, though the new or-
ganization makes president John Opel
the contact point for Maisonrouge.

“Cary has done a fantastic job get-
ting to know Europe,” says Jones. Cary
has been abroad a dozen times in the
past two years. In the sixties, the par-
ent company almost never saw the
country managers, but these days they
are often invited to meetings of the
corporate management committee.
“We’re much closer as a result,” says
Jones. “Jacques Maisonrouge and I
have consciously tried to keep Armonk
as close to the countries as possible so
we understand what the product re-
quirements are and what the differ-
ences are in Europe. Europe is more
than half the pie, after all. Maison-
rouge forced Armonk to be more mul-
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_ tinational than ever before. I've done a

little myself. We've been working as a
team.”

A new team already is visible in
Europe, with. Maisonrouge in the am-
bassadorial role.

Tom Watson and Vin Learson,

Jones’s predecessors in the new retire- -

at-sixy top echelons, have worked hard
at retirement, with research projects,
yachting, trips, university involvement,
and socially responsible activities. Al-
though his avocations tend towards less
competitive things than yacht racing
(such .as fishing and photography),
Jones is likely to follow the same pat-
tern to some extent. He has been work-
ing with the Council of Economic De-
velopment on such projects as studying
the effects of Eastern European trade,
or Japanese trade on the U.S. econo-

my. He has become vice chairman of
CED, and will spend more time on such
projects. He’s also planning to work
more closely with the Columbia Busi-
ness School and his alma mater, Har-
vard,

With all these activities, though, it is
obvious -that Gil Jones will miss the
pace of life at Armonk. The policy of
retirement at sixty makes room for
new ideas, new faces, new attitudes -
which can move more quickly through
the company, but it also means that
1BM loses some portion of the knowl-
edge and energy of vital men like Jones
who understand the corporation be-
cause they played a major role in build-
ing it. The gap he leaves in the organi-
zation can be closed, but it will be a
long time before anyone else can actu-
ally fill Gil Jones’s shoes.

In New Posts

RONALD J. FRIEDSAM was named

director of large systems and compo-

nents on the corporate product man-
agement staff of Burroughs Corp. . . .
National Data Corp., Atlanta, named
ORAZIO MANZI-FEPATER vice
president of cash management and
GREGORY LEWIS vice president of
credit card services . . . J. F. MAGO-
SIN, JR., was elected vice president,
marketing, for Automated Financial
Systems, Inc., King of Prussia, Pa. . ..
DAVID L. JAMES was elected presi-
dent of P G Data Center, Inc., Gar-
retsville, O. bank service corporation
. . . JOHN STEELE, formerly with
Ferranti, joined Data Logic Ltd,,
Greenford, Middlesex, England, as a
senior consultant . . . Control Data
Corp. named A. THOMAS BASSETT,
JR., vice president and group executive
for its Data Systems Group ... DR. W.
DAVID PENNIMAN of Battelle’s Co-
lumbus Laboratories was selected by
the International Institute for Applied
Systems Analysis (1masa) for a 12
month research assignment involving
international information networks
and their impact on multinational or-
ganizations . . . KEN C. CANHAM
was appointed manager, programming
and systems, Computeristics, Inc., the
data processing subsidiary of Uniroyal
Inc. . . . RICHARD B. KENNEDY
was named director, computer systems
and services for Norton Co., Worces-
ter, Mass. . . . TRwW Communications
Systems and Services named DON-
ALD G. KOVAR to direct a new
Technology Research Center and
ROBERT L. UNDERWOOD as man-
ager of retail market planning and de-
velopment . . . NORMAN N. FELD-

MAN was appointed vice president

and general manager of the newly cre-
ated Large Information Systems Div.

of Honeywell Information Systems,
Inc., Phoenix . . . OLIVER J. DE
SOFI, manager of data processing and
communications for National Bank of
North America, New York City, was
named a senior vice president of the
bank . . . CARL ABRAMSON was
named director of technical develop-
ment for Bowne Time Sharing, New
York City . . . MARTIN D. ROB-
BINS, formerly vice chancellor of the
University of Denver Research Insti-
tute, was elected president of EDUCOM,
a nonprofit educational corporation
which promotes resource sharing in
the application of computing and other
technology in higher education . . .
DONN W. SANFORD was named ex-
ecutive director of MiN1 (Minicomput-
er Industry National Interchange). . ..
ROBERT B. COX, a member of the
engineering staff of Threshold Tech-
nology Inc., Delran, N.J., since 1971,
was named chief engineer for the man-
ufacturer of speech recognition sys-
tems . . . PATRICK L. SCHIAVO
joined The Seamen’s Bank for Savings,
New York City, as vice president in
charge of the Systems and Data Pro-
cessing Dept. DONALD K.
SEARS was promoted to director of
data processing of Aero Mayflower
Transit Co., Indianapolis, Ind. . .

WILLIAM F. BOGGS, former sys-
tems marketing manager for E. H. Re-
search, joined Datatron, Inc., Irvine,
Calif. to direct overseas sales . . .
DONALD M. DECKER was named
assistant general manager of Interdata,
Inc. Oceanport, N.J. . . . SANDRA K.
HOOVER was named installation
manager, Methodist Hospital, Jack-
sonville, Fla. . .. ROGER FLICKE
was promoted to general manager of
the Phoenix Operations Center of Ad-
vanced Computer Techniques. &
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U.S. Patent No. 3,692,255. Born in the clan.
Scotch® brand data cartridges are the best choice Whatever brand of cartridge system you’re using,
for your cartridge system for a number of reasons. Hewlett-Packard, IBM, Tektronix or others,
‘Because we invented both the cartridge and the Scotch data cartridges are compatible.
drive back in 1971. Because we make more of these For more information, write: Data Recording
data cartridges than anyone else in the world. Products Division, 3M Company, P.O. Box 33255,
And because our Scotch brand label is backed St. Paul, Minnesota 55133.

by the most experienced producers of magnetic
recording media. A dedicated team of research
experts, production specialists and sales and
service technicians. The 3M Clan.

Scotch data cartridges are available °
worldwide from 3M and from leading data
products suppliers who've joined our clan.

Count on the clan." 3m
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A lot of computers
offer multi-level batch
processing, or RJE,
or realtime, or
interactive timesharing.

But only

Harris

offers all of it,
concurrently.

Only Harris delivers multi-use concurrency.

* Our high performance $100 and S200 packaged

systems, combined with our responsive VULCAN
operating system delivers simultaneous compute
services to each user. As well as simultaneous
individual user access to the system.

The S220, shown here, is packaged around
the most powerful CPU in the industry. Dozens of
benchmarks, including Whetstone, prove the
S$100/5200 series. superior performance. The
S220is one of 6 packaged systems available today,
starting at $85,000. All operate with COBOL,
FORTRAN, BASIC, RPG II, FORGO, SNOBOL,

HARRIS
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and extended BASIC. And all 6 in the series
deliver multiple RJE, multi-level batch processing,
multiple interactive timesharing, and real-time
processing...all at the same time. If your need is
distributed processing, time-sharing, data base
management, or any kind of multi-use concur-
rency, benchmark the S100/S200 packaged

‘systems.

Only Harris gives it all to you, concurrently.
Write Harris Computer Systems, 1200 Gateway
Drive, Fort Lauderdale, Florida 33309. Europe:

Techmation N.V., Gebouw 105/106!Schiphol-Oost,

Netherlands.

_/1_/1_/1. COMMUNICATIONS AND
w INFORMATION HANDLING
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calendar

MARCH

Conference on Privacy Legislation, March 2, Sacramento,
Calif. Proposed privacy legislation governing the use of
computers will be examined at this one day conference
sponsored by the Sacramento chapter of the pPMA in con-
junction with the 2nd annual Computer Equipment and
Services Show. Fee: $55 member; $65 non-member. Con-
tact: Sam Price, Univ. of California, School of Medicine
pp, Davis, Calif. 95616, (916) 752-3234.

EDP Auditors Association, March 11, San Francisco, Calif.
A one day meeting to discuss prevention and detection of
fraudulent access to data. Emphasis will be on practical
application of traditional audit techniques, with a session on
data security also planned. Fee: $45, member; $55 non-
member. Contact: Joel Friedman, EpP Auditors Assoc.,
P.O. Box 6843, San Francisco, Calif. 94101, (415) 546-
8200.

Simulation Symposium, March 16-18, Tampa, Fla. The
advancement of the art of simulation is the goal of this
forum for the exchange of working experience in digital
computer simulation., There will be an opportunity for
comprehensive understanding of various techniques through
organized question and answer periods. A survey of the
range of applications and a display of the literature available
in the field will also be given. Fee: $100; student, $50.
Contact: Annual Simulation Symposium, P.O. Box 22621,
Tampa, Fla. 33622.

American National Metric Council Conference and Eposi-
tion, March 21-23, Chicago. With a theme of Trans Metric,
planners have prepared a 22 day program giving metric
experts and novices guidance in the change to the metric

* system for. business, industry, and education. The latest in
metric tools and training aids will be displayed as well as
demonstrations of metrication in use. Fees: subscribers,
$85; non-subscribers, $100; add $10 for on-site registration.
Contact: George B. Buchanan, American National Metric
Council, 1625 Massachusetts - Ave., Washington, D.C.
20036, (202) 232-4545.

Data Processing Technology: 1977-1981, March' 23-25,
New York. This is the third annual technological survey and
forecast of equipment, software, services, and data com-
munications for the next decade. Workshops will discuss
anticipated technological developments and the impact of
that evolving technology. Fee: $295; discount for teams.
"Contact: Diane Summers, AE Seminars, Dept. PR, P.O.
Box 3727, Santa Monica, Calif. 90403, (213) 450-0500.

Interface 77, March 28-30, Atlanta. Implementation and

management of data communications operations and de-
bates on the issue of competition and the Bell bill will
highlight the 5th annual data communications conference
and exposition co-sponsored by DATAMATION magazine.
Leading professionals will chair discussions on product and
service updates, networking, technology, and specific appli-
cations. A tutorial for newcomers and refresher courses will
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also be presented. Products, equipment, and services will be
displayed by over 150 exhibitors. Fees: $95, three days;
$50, one day; team discounts available. Contact: Interface

77, 160 Speen St., Framingham, Mass. 01701; toll-free

(800) 225-4620; in Massachusetts, (617) 879-4502 (col-
lect).

APRIL

West Coast Computer Faire, April 15-17, San Francisco,
Calif. A conference and exposition on personal and home
computers, this is the first such convention to be held on the
West Coast. The conference portion of the Faire is expected

“to offer 50-100 tutorials, formal and informal presentations,

.and discussion sessions. The exposition will place a variety
of “homebrewed” personal computer systems on display, as
well as presenting a display of exotic computer systems,
components, and peripherals available from commercial
vendors. Prizes will be offered for the most outstanding
homebrewed computer exhibits, Contact: Jim Warren, Star
Route Box 111, Woodside, Calif. 94062, (415) 851-7075.

SCS Conference on Transportation, April 19-21, Ann
Arbor, Mich. Sponsored in cooperation with the Federal
Highway Administration Office of Research, the conference
will focus on the use of simulation in all phases of trans-
portation research and development. Papers to be presented
cover such topics as surgical intensive care unit simulation,
interrelationship of memory size, and military operations
terrain effects simulation. Contact: Dr. James Bernard,
Dept. of Mechanical Engineering, Michigan State Univ., E.
Lansing, Mich. 48823.

ADAPSO Management Conference, April 18-20, Washing-
ton, D.C. The three day conference will offer sessions on
selling to the government, affirmative action programs, the
economic climate for small business, opportunities in the
minicomputer business, EFTs, and customer software, Con-
tact: ADAPsO, 210 Summ1t Ave ., Montvale, N.J. 07645,
(201) 391-0870. ,

Small College Computing Symposium, April 22-23, Duluth,
Minn. The symposium is directed towards introducing
college faculty to the various uses of computers to enhance
college classroom instruction. Fee: $30. Contact: John E.
Skelton, Computer Center, University of Minnesota, Du-
Iath, Minn. 55812, (218) 726-7587. -

ON THE AGENDA

DataComm 77 Conference and Exposition, March 9-11,
Washington, D.C. (800) 225-3232. 4th Annual Computer
Architecture Symposium, March 23-25, College Park, Md.
(202) 767-2903. Nepcon 77 West, March 1-3, Anaheim,
Calif. (312) 263-4866.

CALL FOR PAPERS

Data Communications Symposium, Sept. 27-29, Snowbird,
Utah. “The Path Toward Widespread Use of Networks” is
the theme of this conference sponsored by ACM and IEEE.
Papers are requested on the impact of networks, progress of
computer manufacturers in data communications, tech-
‘niques in secunty and the impact of new technology on data
communications. Papers on related topxcs in data com-
munications are also invited. Four copies of a completed
paper and a 500 word summary should be sent by March 15
to Frank E. Heart, Bolt Beranek and Newman, Inc., 50
Moulton St., Cambridge, Mass. 02138. F

DARTAMATION .



A tactful suggestion for your
Uniscope,TD,or VIP:

February, 1977

~“Now somethmg for: your operator
Sanders 8000 Series terminals are
compact. Smart looking. Easy to move and pOSltl n,
because they're half the size and weight of most -
other terminals. And they keep cool and quiet.
. Finally, something for your treasurer. The
Sanders 8000 Series is priced lower—-up to 25%
lower—than those other terminals.
The Sanders 8000, from the termmal
specialists. It makes your Univac,
Honeywell, or Burroughs outdated—:f
which can leave you with a fine kettle
of fish, unless you do somethmg
Like call us for details and a
demonstration.

Sanders Associates, Inc.

el Webster Highway South, Hashua. New | Hampsh\re 03061 (603) 885-6685 + Sales Ofﬂces California (415) 692-2485; (213) 641- 4613 .

80+ Connecticut (203) 246-7289 « Florida (305) 592-7424 » Georgia (404) 451-8815 « lllinojs (217) 529-0221; (312) 693-2087 + Louisiana:
etts (617)899-9061 » Michigan (313) 649-3660 « Minnesota (612) 854-5695 » Missouri (314) 647-1111 « New Jersey (201) 636-0722;

North Carolina (704) 527-2642 « Ohio (216) 888-7300 « Oklahoma (405) 235-1421 « Pennsylvania (412) 563-3313 »

achus
5 ‘York (212} 48!
4 0691 inia (804) 270-0602; (703) 920-5204 = Washington (206) 363 3930 Wlsconsxn (414) 543~6240 International Subsidiarie:

rg
ndonj (01) 499-9452; {Manchester] (061) 228-3565 « I [North Ryde NSW] 888-8111.»
Ttaly [Mi 59 ¢ Japan [Tokyo] 543-7611 + New Zealand [Lower Hutt] 664-149 * Venezuela [Caracas] 781-8888
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The future has away
- of becoming the present.

.In 1970, distributed data

processing was a visionary
concept. Someday corporations
wouldn't have to push vast
volumes of data through a
central computer to supply the
daily information needed for
corporate planning and control.
Someday there'd be enough
electronic intelligence at each
plant and office to permit both
source data editing and fast,
cost-efficient local processing of
such local tasks as order entry,
invoicing and inventory control.
Someday....

Distributed Processing Today.

In 1977, hundreds of distributed .

processing networks are serving
American corporations in such
industries as retailing,
transportation, manufacturing,
wholesale distribution, banking,

.insurance, stockbrokerage

and medical services. In’
implementing distributed

' processing, these companies

have learned that optimal
performance requires remote
display/processing systems
flexible enough to be precisely
scaled to the needs of each
individual site.

Clustered Displays. The most

" flexible remote site system for

distributed processing has
proven to be the clustered
display, an idea pioneered in

Babbage’s leference Engmc No.l

1970 by Four-Phase System:s.
At each site, a cluster of
keyboard/video terminals share
a single processor ... and
terminals can easily be added or
removed to suit the site’s
functional requirements and
transaction volume. Four-Phase
Systems has built and installed
more clustered display
processing systems than any
other manufacturer.

Orderly Growth Path. The
flexibility offered by the clustered

- display concept is an important

component of Four-Phase
Systems’ orderly growth path
plan for the implementation of
distributed processing. When a
network evolves along an orderly
growth path, each increment of
growth is triggered by economic
benefits proven in the previous

increment. This unusually
cost-efficient way to implement
a network is made possible by
the unique hierarchy of
equipment developed for
distributed processing by
Four-Phase Systems.

Four-Phase Systems. Who

uses Four-Phase equipment
today? More than 500 major
organizations. Including ten
airlines. Thirty insurance
companies. Forty banks. Fifty
government agencies. And more
than a hundred of America’s

lleading manufacturing

corporations.

Why has Four-Phase succeeded
in the hotly competitive world

of business data processing?

A primary reason is the fact that
the Four-Phase product line was
designed from scratch for its
intended application ... not
“assembled” from commercially
available electronic logic
components. Of all the business
computer manufacturers in
America, only two have always
designed and produced the -
integrated circuits which are the
brains of their products ..
Four-Phase and IBM.

" For further information, contact

Four-Phase Systems

19333 Vallco Parkway
Cupertino, California 95014
408-255-0900.

Four-Phase Systems®
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source data

SOURCE DATA provides information
on books, courses, references, reports,
periodicals, and vendor publications.

[ 1

looolks

Compiler Design Theory

by Philip M. Lewis, i,
Daniel J. Rosenkrantz, &
Richard E. Stearns

Addison-Wesley, 1976

647 pp. $18.95

This major addition to the growing set
of texts on compilers “constitutes an
* essentially complete design theory for
the lexical and syntax portions of a
compiler,” based on attributed transla-
tion grammars (from the Preface).
The inclusion of output symbols and
attributes in a grammer allows the de-
scription of much of socalled semantic
processing and code generation to be
expressed in the formal model, making
these processes easier to understand.
The authors have introduced these
concepts of attributes and output sym-
bols in a careful, intuitive, lucid man-
ner. Moreover, the development in the
book of the design of a compiler for a
subset . of BASIC (called MINI-BASIC)
lends credence to their model and pro-
vides a concrete, realistic example to
help the reader understand the theory.
The book is rather unconventional in
that it attempts to describe a theoreti-
cal and formal approach to compiler
design in a nonformal, intuitive style,

Any aspiring compiler
writer .. . should not be
frightened at the word
theorem, and should
understand what a proof is.

in order “to make [the concepts] un-
derstandable to a wide range of read-
- ers.” There are no numbered defini-
tions or theorems; theorems are some-
times called “facts”—instead of prov-
ing theorems, one sometimes “estab-
lishes facts” in a largely informal intui-
tive manner. Algorithms are usually
given at a high level, in English. '
To a large extent, the authors have

succeeded. The book is readable, al-

though slow moving, and the reader
should be able to understand the con-
cepts pretty well. Whether this is the
right approach is a matter of taste.
While informality can be a good thing,
it can be overdone. In my opinion,
any aspiring compiler writer (or pro-
grammer for that matter) should not

February, 1977

be frightened at the word theorem, and
should understand what a proof is. The
programming world suffers from just
such a lack of rigor and formality. At
this time, when programmers are be-
ginning to be asked to understand and
use correctness-proof ideas for pro-
grams, as well as to be more precise, it
seems that our textbooks should do the
same. '

. After a short chapter outlining the
ideas underlying compilers, the authors

" devote three chapters to lexical analy-

sis. Ch. 2 covers the usual introductory
material on finite state machines, Ch. 3
discusses their -implementation, and
Ch. 4 develops the lexical analyzer for
the compiler for MINI-BASIC.

Ch. 5 discusses pushdown machines,
while Ch. 6 introduces contest-free
grammars, regular grammars, and the
relation between regular grammars and
finite state machines. A grammar is
given for MINI-BASIC.

Ch. 7 does an excellent job of intro-

" ducing “attributed translation gram-

mars” and how attributes can flow
“up” or “down” a syntax tree. Specific

examples for translating arithmetic ex-

pressions, assignment statements, and.
conditional jumps help explain the
ideas nicely.

It should be noted that parsing ac-
cording to a context free grammar has

-not yet been introduced. Quite rightful-
ly, translation is expressed in terms of

the leftmost derivation of a sentence;
how to construct the leftmost deriva-
tion is a harder problem to be tackled
later.

The next three chapters are devoted
to the topic of top-down processing:

~ Ch. 8 discusses LL(1) grammars and

parsers for them, recursive descent,
and error repair; Ch. 9 discusses ad-
ditions necessary to process attributed
grammars in top-down fashion; Ch. 10
develops a top-down processor for
MINI-BASIC,

Chs. 11-13 discuss bottom-up pro-
cessing.. Quite nicely, these three chap-
ters are completely independent of
Chs. 8-10, so that an instructor can
elect to cover either top-down or bot-
tom-up parsing, or both.

Ch. 14 describes a code generator
for MiNI-BAsIC; while the last, Ch. 15,
surveys code optimization briefly.
Most of the chapters are followed by
numerous helpful exercises.

The book has its disadvantages. One
major design error, in my opinion,

. concerns the order of presentation of

material. Pedagogically, it is best to

introduce grammars first as a means
for formally defining part of the syntax
of a programming language, and then
to show how easy it is to construct a
recognizer or parser from the gram-
mar. However, this book presents these
ideas in the opposite order.

Certain topics in compiler construc-
tion have been covered very slightly or
not at all. For example, various meth-
ods for structuring symbol tables are
hidden in Ch. 3 on implementing finite-
state machines, while processing. dec-
larations in block structured languages
appears, as if an afterthought, in Ch.
14 on code generation. Discussion of
what information must go into the
symbol table is limited to the MINI-
BAsIC compiler, as is the discussion of
allocation of runtime storage and code
generation. There is no mention of var-

_ ious internal source program forms,

and nothing on inferpreters. The nine
page survey on code optimization can
do no more than mention the various
kinds of transformations which might
reduce execution time.

To be sure, the preface states that

the book constitutes [only] an essen-
tially complete design theory for the .
lexical and syntax portions of a com-
piler, but this lack of material on im-
portant practical topics might make it
harder to use as a text for a course
which is to cover the whole set of
topics needed for constructing compil-
ers:
_ In spite of these disadvantages, the
book does a pretty good job of doing
what it is supposed to do: cover basic
mathematical theory (and its applica-
tion) underlying the design of compil-
ers. It deserves to be on the compiler
writers bookshelf, and should be stud-
ied by instructors of compiler writing
courses. '

: —David Gries
Dr. Gries has been an Associate Pro-
fessor of Computer Science at Cornell
University since 1969, and is author
of ‘“‘Compiler Construction for Digital
Computers.”

Industrial Micros

A new report, The Industrial Micro-
computer Market, predicts that the in-
dustrial application market for micro-
computers will expand from estimated
sales of $4.5 million in 1975 to $1.1
billion in 1985. The 240-page forecast
examines microprocessors and read on
memories as applied to manufacturing,
electric,-gas, and other end user indus-
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GA countsin
microcomy utlng

There S not a machine that can touch GA’s 220.
Not from DEC Data General or anywhere else

1. Theonly .CwithCOBOL, = 6. The fastest uC: LDR/ ST R
FORTRAN and m-depth (lndexed) 2.6 ps.
software support o | S
| ey The'onlyﬁC With parity

Z'The only NC with ? full file  built-in: hardware test, verification,
managementsystem. o S _fault isolation,,plus write protect.‘

 ; ]3 The only NC to offer OEMS B ) The only uC w1th aback-up
- awide choice ofoperating power supply built-in:
~ systems: hke FSOS, DBOS, protects semiconductor memory

‘RTX RTOS : e from power fallures ol

The broadest uC lnstructlon ’ g9 The only ,uC w1th board- |
repertoire: Speeds program - Jevel operator controls,
development conserves memory, g .
S switchesand dlsplays. G
i 1n‘a mlcroconsole ' :

10 Theonly .C withover 100

\Chp coupon to company letterhead and qE e e
nd to General ‘Automation, 1055 South | e
ast Street, Anahelm CA 92803 Or call_ :



source data

tries. It assesses the relationship be-
tween original components manufac-
turers and intermediate suppliers in
servicing the end user, and projects
share of market for original manufac-
turers to intermediate customer to end
users through 1985. The book includes
chapters on application and tech-
nology trends, and analyzes products,
markets, and suppliers. Price: $650.
FROST AND SULLIVAN, 106 Fulton St.,
New York, N.Y. 10038.

Control Audit

Should computer controls be of con-
cern to dp managers? Should auditors
give special attention to those controls?
In dealing with these questions, Com-
puter Control and Audit takes a prac-
tical approach to the analysis of a vari-
ety of controls for computerized and
manual information systems including
applications, development, on-line sys-
tems, data bases, minicomputers, com-
puter abuse, and operational auditing.
The book is designed for use by com-
puter systems developers, internal audi-
tors, user management, operations
management, public accountants, and
educators. Price: $20; $15, nmA mem-
bers. Publications Department, IN-
STITUTE OF INTERNAL AUDITORS, 5500
Diplomat Circle, Orlando, Fla. 32810.

Modeling and DBMS

The efforts of over 60 edp profession-
als who participated in the 1FIP TC-2
Working Conference are collected in
the 418-page book Modeling In Data
Base Management Systems. This col-
lection of their papers deals with issues
of data base management and model-
ing of interest to those involved in the
design and implementation of an effi-

cient DBMS, or data modeling in gen-

eral. The book includes chapters on

architecture for the next generation

DBMS, design of logical data base struc-
ture, ‘information management con-
cepts for use with pBMs interfaces, and
concepts for modeling information.
Price: $35 U.S. NORTH HOLLAND PUB-
LISHING co., P.O. Box 103, Amster-
dam, The Netherlands.

Structured Design Guide

For the beginner or the experienced
designer, structured design techniques
can be overwhelming. This 64-page
book provides a “cookbook” of infor-
mation on the structured design tech-
niques, guidelines, and strategies, and
‘covers the steps of structured design in
order of performance in devéloping a
system or program. There is a 26-page
glossary. Printed on 4 x 8 inch plastic
pages, The Deltak Structured Design
-Reference Guide is $20. DELTAK, INC.,

.32

9950 W. Lawrence Ave., Schiller Park,
I11. 60176.

Text Editing Guide

Storage Technology Corp. has pre-
pared an instruction book for the ini-
tial training of operators of their DEC
System 10 text editing facility, which
other DEC users may find useful. The
information is partial, with other op-
tions and facilities available in almost
every case, but the instructions will
work, and the inexperienced terminal
user can do productive editing almost
immediately. Price: $10; discount for
multiple copy purchase. STORAGE
TECHNOLOGY CORP., Information Ser-
vices Div., 2270 S. 88 St., Louisville,
Colo. 80027.

Technology Trends :

An update of a previous edition,
Trends in Computer Technology re-
views the past, present, and future
trends in hardware development and
software generation. The bibliography
studies prospects and problems in the
development of computer technology
and reviews trends in the Soviet Union.
The 26-page book contains 64 ab-
stracts, of which 21 are new entries.
Price: $25. NATIONAL TECHNICAL IN-
FORMATION SERVICE, 5285 Port Royal
Rd., Springfield, Va. 22161.

Data Entry User's Guide
Everything starts with data entry, and

it’s one place where the people problem
is just as significant as the equipment
problem. Volume one of the 600-page
reference book, Data Entry Today, in-

cludes individual sections on state of .

the art, equipment, source data auto-
mation, selection, and case studies.
Volume two includes comparison
charts and technical evaluations of 50
major data entry products with a de-
scription of each of the equipment
submarkets. There is a glossary and a
list of manufacturers, with their ad-
dresses.

This service was previously offered

as reference or college course material
on a continuously updated basis. It is
now offered on a one time, nonupdat-
ing basis. Price: $75; discount for mul-
tiple copy purchase. MANAGEMENT
INFORMATION CORP., Dept. F, 140
Barclay Center, Cherry Hill, N.J.
08034.

Data Entry Survey
The 1977 Users’ Survey of Data Entry

Equipment is now being prepared by
Management Information Corp. Users
of keypunch, key to tape, key to disc,
or key to cassette equipment, OCR

readers, optical mark sensing. equip- .

ment, alphanumeric display termi-
nals, point-of-sale equipment, data re-
corders, and other data collection de-
vices are invited to participate in the

survey. All participants will receive a
free copy of the findings. For a survey
form, contact MANAGEMENT INFORMA-
TION CORP., Box C, 140 Barclay Cen-
ter, Cherry Hill, N.J. 08034.

Small Business Computers

The 68-page reprint from Datapro 70,
All About Small Business Computers,
provides detailed specifications on 228
low cost computer systems, and ana-
lyzes users’ experience with more than
1,700 installed systems. The report also
summarizes the capabilities and limita-
tions of the systems and guides selec-
tion of the most suitable equipment
for specific applications. Comparison
charts describe data formats, process-
ing’ and storage facilities, beriphera.l
equipment, software, prlclng, and
availability status of systems from 96

-vendors. Price: $12. DATAPRO RE-

SEARCH CORP., 1805 Underwood Blvd.,
D¢lran N.J. 08075 i

ymbr

Batch Terminal Plotting
Houston Instruments, which has man-
aged to interface its line-up of plotters

" to most every computer developed in

this region of the universe, now proud-
ly announces via a new brochure, that
it has more or less invaded the remote
batch terminal market. Specifically, the
model 7/734, a 4.5 ips plotter said to
be field installable in less than an hour,
can be attached to the Control Data
734 remote batch terminal. The bro-
chure describes how the terminal can
be used for graphics plotting, giving
examples of actual plots, and present-
ing a typical block diagram of the sig-
nal pattern from the host computer
through transmission, modem, inter-
face, and teleprinter or plotter. Fea-
tures described include hardware and
vector generation, automatic detection
of transmission errors, and operating
conveniences. HOUSTON INSTRUMENT,
Div. of Bausch & Lomb, Austin,
Texas. i

Mini APL !

One-of the more interesting sub]ects dp
management is concerned with is the
proliferation of high-level languages on
minicomputers. This vendor has put

. together an eight-page brochure de-

scribing APL, an 1BM-developed lan-
guage, as implemented on the HP 3000
II series of data processing systems. APL
is being used more and more for busi-
ness, educational, scientific, and engi-
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Announcing the new PDP-11/34M
in half ATR and full ATR versions

First of a family of military computers to

spring from the union of Norden's experi-
ence inhightechnology military electroni
and DEC’s leadership in minicomputers.

The PDP-11/34M has the muscle for sever
environment operation, meeting airborne
(MIL-E-5400), shipborne (MIL-E-16400),
and land based (MIL-E-4158) specs. It's
packaged in a compact half ATR chassis
ora versatile full ATR chassis each with
cooling and mounting options.

Fully compatible with PDP-11

The PDP-11/34M is completely compatib:
with DEC’s commercial counterpart. Thus
the most extensive, proven software in th
mini-computer industry is now available
on a true military computer. Powerful,
efficient operating systems cover single
user, time-sharing, real-time, and multi-
function choices included inRT-11,RSX-1
and RSTS/E. High level languages includ
-MACRO-assembler FORTRAN, FORTRAI
Plus, COBOL, BASIC and BASIC Plus.

' Extensive features ,

The Norden PDP-11/34M comes with the
extended PDP-11 instruction set (over 40
instructions); multiple register architec-
ture; hardware stack processing; multipls
priority level vectored interrupts; and
integral direct memory addressing (DMA

What's more, the PDP-11/34M can be con
figured with up to 124K words of byte
parity core memory using 16K or 32K
word modules, and with a memory man-
agement system for program protection-
plus a floating point processor for high
speed number crunching.

In addition, it boasts integral CPU and
memory diagnostics. And large selectior
of peripherals and interfaces.

An unbeatable combination

Add it up and you get a military compute
so muscular, so powerful, and so easy to
use, it makes the others look like under-
achievers.To learn more, write or call
Marketing Manager, Computer Products

.Center, Norden Division, United Tech-
nologies Corporation, Norwalk, CT 0685¢€
(203-838-4471)

PDP-11 data processing with
military muscle

NORDEN

\|//4 Division of

UNITED
TECH IES.
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source data

neering applications involving the
manipulation of large data arrays. A
special section describes the HP 2641A
APL display terminal, designed express-
ly for APL usage. HEWLETT-PACKARD
co., Palo Alto, Calif.

FOR COPY CIRCLE 233 ON READER CARD

Media Storage

If you're like most users, you're prob-
ably up to your pockets in floppy discs
or magnetic cards—maybe even both.
This vendor would. like to suggest to
you—via a new data sheet—a method
of storing either 500 magnetic cards or
100 diskettes in its File One roll top
storage cabinet, or 200 magnetic cards
or 40 diskettes in its File Two product.
THE MORLEY CO., Portsmouth, N.H.
FOR COPY CIRCLE 232 ON READER CARD

"Modem Catalog

One of the major sources of Bell, 1BM,
and ccITT compatible modems de-
scribes its product line in a 24-page
catalog complete with technical infor-
mation and details on nationwide ser-
vice provided by General Electric’s
Instrumentation & Communication
Equipment Service. The products de-
scribed span the range of 300, 1200,
and 2400 baud equipment; the
V A3400, a full-duplex that operates on
dial-up or two-wire dedicated lines;
multiple data sets; and multiple calling
systems. Also described are the com-
pany’s four regional diagnostic test
centers and the firm’s quality assurance
program. THE VADIC CORP., Mountain
View, Calif. ‘
FOR COPY CIRCLE 234 ON READER CARD

Intelligent Terminal
One of the first companies to enter the

intelligent terminal market is now mak-
ing available a 28-page product specifi-
cation on its newest product, the Sys-
tem 700. The document contains a
physical description of the 12-bit MsI/-
LSI processor, purpose and use of the
equipment, programming considera-
tions, and a listing of optional periph-
eral devices that can be appended to
the 700 line. The System 700 is deliv-
ered either as a totally turnkey installa-
tion, including all application software,
or as a user programmable system. Up
to 73K words of memory can be con-
tained beneath the skin of the terminal.
MEGADATA CORP., Bohemia, N.Y.

FOR COPY CIRCLE 237 ON READER CARD

Electronic Publishing
The TEXT 11 electronic publishing sys-

tem for newspapers is described in a 28-

34

page document prepared by a manu-
facturer of systems being installed
throughout the world. TEXT 11 auto-
mates many common newspaper op-
erations. Editors, ad takers, and pro-
duction personnel enter data into a

computer via keyboards in their video

display terminals, Under computer
control, ad or editorial copy is pre-
pared for composition, management
reports are generated, and billing is
accomplished. Copy for news, classi-
fied, and display advertising is stored,
sorted, and prepared for photocom-
position in the designated fonts, in justi-
fied and hyphenated lineage, and in
proper column widths. SYSTEM DE-
VELOPMENT CORP., Santa Monica,
Calif. ’

FOR COPY CIRCLE 235 ON READER CARD

Information Service
Your plea for a list of information

sources to help keep business managers
on top of the computer age has been
heard—or more likely overheard in
this age. Personal Information Services
for Business Managers lists the numer-
ous monthly newsletters designed to
keep managers up to speed on all
aspects of data processing. Other ser-
vices explained in the brochure include
a data entry manual, a management
seminar for data entry supervisors and
their managers, and a guide to evaluat-
ing dp facilities. The newsletters are
written in some language called “plain
English,” rather than “technicalese.”
MANAGEMENT INFORMATION CORP.,
Cherry Hill, N.J.

FOR COPY CIRCLE 236 ON READER CARD
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Basic dp

Computer-phobia got you down? Con-
fused by the jargon and mystery of
your own dp facility? Lose your fear of
computers by learning what they can
and can’t do at this 3-day course. Fun-
damentals of Data Processing for the
Non-Data Processing Executive will be
held in New York (March 28-30) and
Kansas City; Mo. (April 18-20). Price:
$410, members; $470, non-members;
discount for teams. AMERICAN MAN-
AGEMENT ASSOC., 135 W, 50 St., New
York, N.Y. 10020,

Performance Auditing

A workshop for those concerned with
the growing cost of computing and the
difficulties in controlling cost-effective-
ness, How to Conduct a Performance
Audit of Your Computer System will

be held in Newport Beach, Calif.
(March  7-11 and May 2-6), San
Francisco (March 21-25), and New
York (April 18-22). Price for the 5-
day course (includes course materials
and luncheons): $595. KESTON-BAR-
NETT Assoc., 1010 Rockville Pike,
Rockville, Md. 20852.

TTI1 Seminars

Several 3-day seminars are scheduled
in the Washington D.C. area. Satellite
Data Communications will be held
March 2-4, chaired by Norman

Abramson. Understanding Perfor-

mance Evaluation is scheduled for
March 7-9, led by Peter Denning.
Computer Networks will be chaired
by Leonard Kleinrock March 23-25.
Price (includes textbooks, course
notes, three luncheons, and refresh-
ment breaks) : $485; discounts for pre-
payment and groups. TECHNOLOGY
TRANSFER INC., P.O. Box 49765, Los
Angeles, Calif, 90049.

periodicals

Telecommunications Quarterly
The assessment of the social, political,

and economic impact of the expansion
of telecommunications is the focus of
the international quarterly journal
Telecommunications Policy. Regular
features will include articles and papers
by experts on broad issues as well as
specialized topics, conference reports,
book reviews, and editorial comment.
The journal will also cover the as-
sessment, control, and management of
developments in telecommunications
and information systems, and key
areas of policy research. Subscription:
$78. IPC BUSINESS PRESS LTD., 205 E.
42nd St., New York, N.Y. 10017.

]

Personnel Management .
Computer Personnel Management is a

monthly newletter designed to help the
edp manager understand and solve
people problems in the data processing
environment. Scheduled features in-
clude training of edp personnel and
data entry operator motivation. A
“How Others Are Doing It” column
will feature discussions of problem-
solving with reader feed-back encour-
aged by use of a postage-free form.
There will also be news items relating
to new government regulations, book
reviews, and coverage of seminars of
interest to personnel managers. Sub-
scription: $60, one year; $100, two
years. MANAGEMENT INFORMATION
CORP., 140 Barclay Center, Cherry Hill,
N.J. 08034. ‘ %
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Ask Control Data

for a custom configuration of
off-the-shelf computer systems. |

A o A T A7 o g AP0

CDC®STAR is the powerful vector-
processor that handles 100 million opera-
tions a second! The future is here today!

The CDC CYBER 170 “‘family” handles as few
as 1 million instructions per second or as
many as 8 million. Our CDC CYBER 70,
Model 76, handles 15 million!




No other computer company (including I1BM)
offers Control Data’s range of computing power.
So we can help you define your problem, then
assemble the system you need from “off-the-
shelf’—instead of saying,“Take what we've got!”

If you need a 16-bit general-purpose military
mini that squeezes 4K words of memory into a
box you can hold in your hand, we have it.

If you need a combination of terminals, minis,
mainframes and peripherals that can process
your data most conveniently and cost-effectively,
we have it. And a lot more.

What's more, Control Data’s Network Operating
System (which controls CDC system processing
routines) is compatible throughout the full range
of CDCe CYBER 70 and CDC CYBER 170 sys-
tems. So, if you start with any medium-size
CDC CPU, we’ll help your system grow as your
computer needs grow, with operating software
that's compatible throughout.

Want a company that’s willing to configure “off-
the-shelf” computerware into a system that fits
your needs? Ask Control Data. Call your local
CDC Representative or write B. G. Robertson,
General Sales Manager Systems Marketing,
Control Data Corporation, P.O. Box 1980, Twin
Cities Airport, St. Paul, MN 55111.

@ E CONTROL DATA
CORPORATION

CIRCLE 12 ON READER CARD

Worldwide airline and bank net-
works, among others, process
hundreds of thousands of mes-
sages a day with CDC CYBER 1000
Communications systems.

CDC can make a general purpose military computer this
small from “off-the-shelf” components.

Our CDC CYBER 18 works as astand-alone mini—or inter-
faces with the CPU for cost-effective distributed
processing. :




HELO AMERICA

Permit us fo
Infroduce ourselves

- We're ICL Inc., a newly-formed
division of International Compu’rers Limited
of the United Kingdom

We're here in the U.S. now —and we're entering your marketplace with a range of data
processing and data capture equipment wide enough and deep enough to satisfy all your
application requirements; be they in industry, commerce or govemmen’r So we want to get to
know you. :

Here are a few statistics: International Computers Limited (ICL) is the largest non- Amencon
owned computer manufacturer in the world. ICLhas over 6,000 computers in operation within all
major countries, and has an employee base of approximately 30,000 persons worldwide. In
1976, the Company had over $475 million in sales and an overall growth rate of over 20%, with a
profit increase of over 40% compared to 1975.

You see, we're not kidding. (Everyone knows the British have no sense of humor.) Indeed, -
we're a very serious company. Serious about our business and about yours. So serious, that we
have made a major commitment to be here and to provide the best mix of data processing
equipment available from any single company anywhere. That commitment involved the estab-
lishment of a major manufacturing facility in this country, a nationwide service orgomzohon
setup, and sales offices across the country. :

So here we are. In the United States, in Canada, in the Caribbean; and in Latin America.
We're in the Americas to stay. Because we've learned to mix.

Now that we've introduced ourselves to you, we hope you won't be shy. Call (Collect)
2121486-7400 to introduce yourself personally to Eli Hiller, our Vice President in charge of sales.
He'll be delighted to meet you. He'll also tell you how you can meet our people in the reglonol
office nearest you.

Call or write. Or simply fill out and mail the coupon below. We promise to bring the right mix.

T T T ICL
I’m interested in hearing more about ICL Inc. |
I O Please have your representative contact me. :
O Please send me more information. |
I Name l
I I'El:e : Send to: I ' _
| Comp ICliwc. | ICL e
l -ompany 555 Madison Ave. I 555 Madison Avenué
Address NY,N.Y. 10022 New York, New York 10022
I_ —— — —— . —— s — e ——— —_— __I 2121486-74000
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NEW CAPABILITIES IN PLOTTERS

TEKTRONIX 4662

- “As the first

itwastheonly
intelligent choice.

Problem: Until now, no
small plotter could
carry on an intelligent
‘conversation.

Because most B-sized
plotters have been pretty
much the same: slow, unreli-
able, and dumb. Even with
large off-line plotters you can
wait hours, even days, for re-
sults ... and if there’s a
mistake—start over.

Solution: Tektronix’
new microprocessor-
based 4662. For in-
teractive plotting, page
scaling, digitizing, and
camera-ready output.
Just $3995.7

TEKTRONIC
I :

4action on the 4662?

The 4662 is the first smart

buy among 11”x17” flatbed
plotters. lts digital design and
vector generation offer excep-
tional accuracy and repeatabil-
ity without drift or slidewire dirt

- build-up. Its 1600-byte buffer

lets the host work while the
4662 plots ... at speeds up to
22 ips.

It’s the first B-sized
plotter with graphic
input. Digitizing capability
and built-in joystick mean
you can input corrections
in seconds, experiment
with designs, and run off
camera-ready copies
practically as fast as you
load paper.

'It’s plug-to-plug .
compatible with virtually
any RS-232 system... from
minis to mainframes. You
can plot circles around any
other B-sized plotter, for about
the same price as the
competition.

Want immediate

Call toll-free:
(800) 547-1880

CIRCLE 54 ON READER CARD

The 4662.
Plugitin.

It speaks for
itself. |

interactive small plotter,

The 4662 contains its own character
generator, alpha rotation, and page
scaling, thus minimizing support _
software. Proven graphic and plotter
software is provided by Tektronix.

Tektronix, Inc.. .
Information Display Group

PO. Box 500 A

Beaverton, Oregon 97077
Tektronix Datatek NV

PO. Box 159

Badhoevedorp, The Netherlands
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‘Built, backed and priced,
to sharpen your competitive edge.

The 990/10 minicomputer from T1
brings superior value to both you and
your customers.

Starting with field-proven .
hardware, the 990/10 delivers the
reliability you expect from T1. And
all the off-the-shelf support you need
for user applications. You get standard
software languages, a broad choice of
peripherals and nationwide service.

Built for more processing power.
The 990/10 is the most powerful
member of the 990 computer family.
Its architecture provides features that
give you maximum processing power
for your money. Like hardware mul-
tiply and divide. A 16-level hardware

Peripheral Interface Modules

interrupt structure. 16 registers ar-
ranged in a workspace concept. I/0
that’s directly programmable through
the Communications Register Unit
(CRU) and autonomously through a
high-speed data bus. And bit, byte
and word addressing of memory.

" Built for system flexibility. -

In small or large configurations,
the 990/10 design provides surprising
flexibility for a small investment.

The CRU, with up to 4096 1/0 lines,
reduces interfacing costs by keeping
controller complexity to a minimum.
The TILINE* asynchronous high-

*Trademark of Texas Instruments

TeExA

Model 913 Video Display Terminal

speed data bus can support both high-
and low-speed devices and takes
advantage of design simplicity for
simultaneous data transfer between
peripherals, the CPU and memory.
With the 990/10, you get a power-
ful instruction set with an extended
operating feature that allows hardware
to take over operations that software
would normally execute. An optional
mapping feature provides memory
protection and memory expansion
to 1 million words. And, optional
error-correcting memory corrects
single-bit errors for increased
system reliability.

DS 25/50
Disc Drives

Full peripheral support.

As well as a range of standard

peripherals, disc storage to 90 million . -
16-bit words and magnetic tape with

800 and 1600 bpi options are available
for low-cost mass storage and back-up.

INCORPORATED . -
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A choice of software.

With common higher level lan-
guages, FORTRAN IV, COBOL and
Multiuser BASIC, plus the 990/10
assembly language, you have all the
tools you need for an efficient appli-
cation program.

Both the disc-based and memory
resident operating systems give you
modularity and flexibility for system
generation to meet application de-

Model 979
Tope Drive

mands. We offer program development
aids for creating and testing software,
and communications software to sup-
port synchronous or asynchronous
data transmission.

Backed with nationwide service.
Our responsibility to you doesn’t end
with the sale. We follow through with
complete system training, plus a
nationwide factory service network.
The T1990/10 minicomputer.We build
it, back it and price it the way you and
your customers want it. You can start
configuring a system now with our 990
Computer Systems Handbook on the up-
ward- compatible family of the TM'S 9900
microprocessor, 990/4 microcomputer
and 990/10 minicomputer. For your free
copy, send a letterhead request to Texas
Instruments Incorporated, °o_
PO. Box 1444, M/S 784,
Houston, Texas 77001.

N |

s INSTRUMENTS - =~ N

" /@Copyright 1977, Texas Instruments Incorporate



It pays to know all about
business computers.

Anew idea  Basic/Four pioneered in redefining Accounting  However youre dhoing it now-
in the computer. Trimmed off the fat jici accounting machines, service
n ComDUters' to make it profitable for the business- IS jUSt the bureaus, or simply by hand-the

man running a half to 20 million doflar business. Got rid of the begmmng- Basic/Four way can be faster
room-sized hardware. Eliminated your need for in-house s aemaes naey.  aNd lESS EXPENSIiVE.
computer experts and systems analysts. Made ledger andtab All that bookkeeping
cards outdated. Introduced a power- paperwork-order entry, invoicing,
ful business computer to handie inventory control, purchase order
your information instantaneously, processing, general ledger; payroll
and perfected it, so that anyone and sales analysis-is now child’s
on your staff can operate it. play. In production, there's no limit
And did it all for about .to what a Basic/Four business
the monthly price of computer can do. Job costing,
aclerk. labor distribution, bill of material,
requirements planning, shop scheduling,
— /,- forecasting, master shipping
schedu!es etc.
)
‘ ' applications is as all-encompassing
‘ as the metropolitan yellow pages.
Property management. Insurance

municipal accounting. And travel packaging, moving
and storage and construction.
There's more to the story. Write for the complete

And the list of special
agency, appropriation, royaity, route and
facts about the Basic/Four business computer.

Whatever ‘Basic/Four Corporation, Dept. D2 _I
- 18552 MacArthur Boulevard
your business | Inine, calit 92714 |
a BaSK:/ Four l Please send me your easy-to-read, fact-filled free color |
Business I brochure on the Basic/Four Business Computer. l
Computer .
T NAME [
cuts cost.
i TITLE |
Over 2,000 of our business computers are now cutting COMPANY
. costs for companies all over the world. in manufacturing, S |
distribution, services, schools, retail and the government. PH
In banking, trucking, insurance and publishing. And just about ADDRESS |
every other small to medium-sized business you can think :
of. Even some you can't. | oremwee oo |

basic / Four COI‘DOI’BUOH'D

an MAlI company

- Atlanta - Bal /Washi 1, 0.C. - Birmingham - Boston - Buffalo - Chattanooga * Chicago - Cincinnati - Cleveland - Columbus -+ Dallas/Ft. Worth - Dayton « Denver - Detroit - Grand Rapids -
,Harnsburg Hartford - Houston - lnd\anapuhs Kansas City - Las Vegas - Los Angeles - Louisville - Lubbock - Memphis - Milwaukee - Minneapolis/St. Paul - Nashville - New Orieans - New York City -
Orange County - Philadelphia - Phoenix - Pittsburgh.- Portiand - Richmond + Sacramento + San Antonio - San Diego - San Francisco + Seattle/Tacoma - Springfield + St. Louis - Syracuse - Tucson * Australia
Austria - Belgium - Canada « Chile - Costa Rica - Czechoslovakia - Denmark - Dominican Republic - Ef Salvador - England - France - Germany * Guatemala - Honduras - Mexico - Netherlands - Nicaragua -
Norway - Panama - Philippines - Puerto Rico + Spain - Sweden - Switzerland - Venezuela - Yugosiavia
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SERIES/1

A new family

of small systems
deS|gned specifically for
experienced computer
users with multiple
installation needs.

Series/1 is a small, versatile
- computer system that can per-
form traditional data processing,
. communications, and sensor-
based applications. It offers ex-
perienced data processing users
an opportunity to develop a com-
_ puter solution closely tailored to
their specific needs. It can funec-
tion in a distributed processing
environment with an IBM host
computer or as a standalone
system.

44

Series/1 can be assembled in
an extensive array of configura-
tions. There are two processors
and a variety of I/0 devices to
choose from. With the exception
oftheprinter and display station,

all devices are 19-inch rack -

mountable. The system can be
programmed for use in such di-
verse areas as general business
applications, process control,

communications, and industrial
. automation.

Series/1 is offered on a pur-
chase basis with a three-month

~parts and labor warranty.

Series/1. IBM quality with
IBM maintenance available
nationwide.

To find out more about
Series/1, please contact your
IBM marketing representative
or write to IBM General Systems

Division, P.O. Box 2068, Atlanta, -

Georgia 30301.

IBM
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RACK ENCLOSURE

E!A standard
19-inchrag

of memory sto
byte increme

INPUT/OUTPUT EXPA
For additional I/0 att

BATTERY
BACKUP UNIT.
Powers
processorin

the event of :
an AC power DISKETTE STO
failure.

MATRIX PRINTER

Bidirectional
with printing speed of 120
characters per second.

JI—

- MODEL 3 PROCESSOR
.-Up to 64K bytes of memory

storage in 16K byte increments. DISPLAY STATION,

1920 character visual display and
alphanumeric keyboard.



‘ "facmty for corporate headquarters in Cherry

For Shulman Transport adata
system that dehvers

INCOTERM:

More than half a million pounds of freight are
moved by Shulman Transport Enterprises on
an average day- .. by road, seaand air. ..
throughout the world. Approaching

$100,000,000 in annual revenues, Shulman is

one of the fastest growing companles in the
freight forwarding business.

The part of the business that grows the fastest

of all is the labor-intensive paperwork needed
to move freight.
To meet that cha|lenge, Shulman de5|gned an
advanced, transportation-oriented computer

~Hill, N.J.

But how could they put that computer power

to work on the front lines? Where the action is
. on the street ..

Shulman turned to INCOTERM.

 To capture data where the paperwork origi-

~ nates. To cut down the pieces of paper
~ needed. Keep track. Improve service. Get

i rolls in.

46

~ the wayhill to the terminal before the frenght‘ .

help you as well — please call or write.

More power
, . with the driver making to your
frelght deliveries? S s

Shulman’s INCOTERM system combines on-
line administrative communication and on-line
transmission of waybill data. The mainframe
computer at Cherry Hill dispatches error free
waybills to destination points. At the same
time, it picks off needed information for invoic-
ing the customer, and a variety of other man-
agement and customer service functions.

If you'd like to know more about how
INCOTERM delivers for Shulman—and can

65 Walnut Street Wellesley HI"S Massachusetts 02181 Telephone: (617) 237- 2100
: Sa!es and customer service offices in' major cities throughout the United States and abroad.
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- Editor’'s Readout

John L. Kirkley, Editor

‘ Th B II B'“ © Among AT&T’S not inconsiderable assets ($85.9 billion), there’s one you will not
\ . e e | ™ find listed on any balance sheet: an overwhelming amount of chutzpah.
= r) This fine old Jewish word translates roughly as incredible gall, a monumental
IS It IneV|tabIe = arrogance that permits those who possess it to attempt things that ordinary folk
| : would find inconceivable. "
| Like, for instance, asking the Congress of the United States to turn its back on.
( our free enterprise system of competitive business and endorse monopoly instead.
‘ Ma Bell's Consumer Communications Reform Act, the now notorious Bell bill,
proposes precisely this. It is a bold attempt by AT&T to kill off present and
potential competitors in the domestic private line and terminal equipment mar-
ketplace, a move designed to reaffirm Bell’s total communications monopoly now
and for all time. As added insurance, the legislation also would set up a thicket of -
regulatory barriers to any potential rivals, large or small. A key provision would
turn interconnection regulatory powers over to the states, a move that will
fragment jurisdictions, frustrate users from establishing networks that use ser-
vices other than Bell’s, and encourage the development of different interconnect
standards from state to state.

If the Bell bill is passed the best the communications-oriented dp manager can
hope for is more expense, more headaches, and an abrupt slackening in technical
innovation—a characteristic not only of AT&T but all monopolies. He will be
forced to accept Bell’s solutions to his problems all in Bell’s good time. (For
example, Bell’s Data Under Voice digital transmission service over its existing
lines surfaced only after Datran began offering digital transmission over special
microwave lines.) )

Because the states will have jurisdiction over interconnect, the dp manager’s
and the data communications manager’s dream of a transparent interstate
network will die aborning. Instead, interstate communications on anything other
than Bell sanctioned equipment may be like shipping goods on the old railroad

1 ’ lines in Europe where different gauge tracks met in misaligned chaos at each
country’s borders.

A chill will be cast over the entire data communications marketplace, freezing
out Bell’s competitors and bringing a glacial slowness to the rate of technical
innovation.

Like the glacier, AT&T prefers slow, massive movements, grinding everything in
its path. If the skirmishes at the Federal level—in Congress and in the Justice
Dept.—wear on over the next five to ten years, it’s all to Bell’s advantage. In the
meantime, they will have achieved their objectives de facto, quietly establishing
a data communications stranglehold in each of the 50 states, an end run spear-
headed by the Dataspeed 40/4 and the new Transaction Network Service.

But unlike the glacier, AT&T’s maneuvers are not inevitable.

Specific legislation to counter the Bell bill is needed now. Those in Congress
who wish to reaffirm competition must move from the defensive to the offensive
and propose legislation that protects and fosters a free and open marketplace.

The bill should define classes of regulation and clarify just what is meant by a
common carrier. The total communications marketplace should be defined and
the unregulated portions of that marketplace must be clearly delineated. And this
means a fresh look at the Federal Communications Commission and the extent of
its authority and responsibility. '

Our crazy-quilt approach to federal and state jurisdictions also needs a good
airing with federal supremacy being cleanly established.

The FCC should be directed to determine which unregulated markets Bell can
enter, and to be sure that Bell enters them only under the strictures of maximum
separation—an arm’s length arrangement preventing any cross subsidization and
cross tying between the monopolistic parent and Bell’s unregulated offspring.

N Without an immediate push for landmark legislation of this kind, Bell will
jilies- undoubtedly win this war of attrition as the press’ and the general public’s interest
" wears thin ... . and the Justice Dept., the Fcc and the data communications
® Kk It i 11 7¢  industry slowly capitulate under the inexorable pressure. 3
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Comparlng Archltectures

by William E. Burr and William R. Smith

The method and metrucs were first used in comparing military and commer-
_cial architectures—with surprising results. They could be used anywhere.

There is no insurmountable problem
in evaluating specific computer systems
for use in specific applications. We
know how to do that. For example, if
one wants to choose between a Bur-
roughs B6700 and an M 370/168,
one usually codes a set of appropriate
benchmark programs and measures
how well those systems run them, gen-
erally in terms of time. We collect in-
formation on costs and software avail-
ability, then rely on our own experi-
ence or that of other users in determin-
ing how well the manufacturer sup-
ports his machine.

But there has been a substantial
problem in evaluating or comparing
computer architectures for use on a
general class of applications.. The
difference is that the thing we call an
architecture is a concept which is inde-
pendent of any specific implementa-
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tion in hardware. It is much more diffi-
cult to -project how efficient systems
using that architecture will be, in terms
of costs and performance, before they
are built.

A joint Army/Navy project has re-
cently developed a method for compar-
ing architectures. We used it, and it
seems to work. The actual results we
obtained may be of immediate value to
users and developers of commercial

oem computers or military computers. -

The ‘methods and metrics developed,
on the other hand, should be of interest
to anyone who wishes to compare or
evaluate computer architectures for
any application.

The Department of Defense is
spending over $6 billion yearly for dp
systems. A large portion of this sum
goes for acquisition of militarized
computers and associated software

used in tactical and strategic applica-
tions. Traditionally, these computers
have been specified by the individual
organizations (military project manag-
ers or commercial contractors) respon-

_sible for the development of each sys- .

tem. More often than not, computer
selections have been based upon local
schedule, funding, or profit considera-
tions, rather than on the impact that
the selection would have on long range
hardware/ software logistics costs. The
result has been that the large number
of types of computers used in Army
and Navy systems are contributing to
serious problems in the development
and maintenance of software.

Military vs. commercial:
no contest

Military computers are ruggedized
machines which are constructed to op-
erate in severe environments such as
tactical aircraft, ships, and land battle
fields.. Such military computers are
normally employed in much the same
manner as are commercial oem com-
puters, That is, they are built into some
larger system, such as a fire control
system or a radar system, and are just
one component of that system. They
do not differ from civilian oem com-
puters in the type of data processing
operations they perform, only in where
they perform them. :

In military applications, the hard-

ware issues are usually more apparent

than the logistics of the software, and
in consequence military cpu’s normally
have only the most primitive sort of
support software. On top of that, de-
velopment cycles for weapons systems
are generally long enough (5 to 10
years) that the military computers in
these systems are often obsolete before
they are ever delivered to the Field
Army or Fleet. To reduce the problem
of obsolete hardware, software devel-
opment is sometimes attempted before
the computer design is frozen, usually
with unfortunate results. One way or
another, the Army and the Navy pay
far too much for computer software
and hardware that frequently falls far
short of performance expectations.
This can be contrasted with the situ-
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ation in the commercial oem market-
place. Here processors are produced
for a much larger market by the thou-
sands or even the tens of thousands. A
number of manufacturers such as Dig-
ital Equip Corp., Data General, and
Interdata, have software compatible
product lines covering a wide range of
processors of varying capabilities.
Also, due to fierce competitive market
pressures, either system deficiencies are
corrected or the systems disappear.
New products are developed much
more quickly, and full advantage is
taken of technological advances, such
as in semiconductor device technolo-
gy. Finally, due to the much larger
user bases of commercial computers,
and again, the competitive pressures of
the marketplace, the support software
bases of successful commercial com-
puters are usually far superior to their
military equivalents. ‘

A solution to many of the software
problems with contemporary military
computers would be to produce a fami-
ly of software-compatible ruggedized
computers. Moreover, if such a family
were based upon a proven commercial
instruction set architecture, then it
would be possible to capture a good
support software base, and to be cer-
tain that any architectural shortcom-
ings were known and recognized. As
the commercial system evolved, and
the architecture was extended to meet
the commercial competition, the mili-
tary computer family could also take
advantage of the extensions. Adhering
to an established family in this way
would avoid the architectural maver-
icks that limited production military
computers are prone to be.

Since early 1975 the Center for
Tactical Computer Sciences of the
U.S. Army Electronics Command and

the Naval Air Systems Command

have been supporting a cooperative
Army/Navy effort to define such a
family of processors, based upon a
common instruction set architecture.
The project has been informally
known as “military computer family,”
and the architecture to be selected as
the “computer family architecture.”

The fundamental premise of the
project is that software compatibility
should be achieved by the adoption of
an existing, proven computer architec-
ture for the family, thereby minimizing
the risks inherent in the design of a
new computer architecture and permit-
ting the “capture” of an existing and
evolving software base.

In this context, computer “architec-
ture” is distinguished from implemen-
tation considerations, and is defined as
the structure of the computer which a
machine level programmer needs to
know in order to write all programs
which will run correctly on the com-
puter.
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The “architecture” of a computer
thus defined includes the instruction
set, the address space, and those regis-
ters (program status register, accumu-
lator registers, index registers, etc.),

‘which are “seen” by a machine lan-

guage programmer. Implementation
features, such as bus width, pipelines,
cache memories, etc., are not consid-
ered part of the architecture. In gen-
eral, nothing which is time dependent
is considered a part of the architecture.

For example, the architecture of the
1BM S/370 is defined in a “Principles
of Operations Manual.” There are
many implementations of the architec-
ture, (the 115, 145, 168, etc.) but only
one architecture, and every implemen-
tation will execute the same software at

least in an upward compatible manner.

Another premise upon which the
Army/ Navy cooperative effort is based
is the goal of software transportability
from prior generation military com-
puters to the new family, most proba-
bly through emulation. In other words,
the Army and Navy cannot abandon
their investment in existing software:
There is a strong analogy here with
1BM’s continued support of such ma-
chines as the 1401 and the 7090
through emulation when the 360 fami-
ly was introduced. i

Candidates and criteria
The mechanism for selecting the

computer family architecture was a

joint Army/Navy selection commit-

tee, composed of representatives of 10

Army and 17 Navy organizations. To

decide which architectures should be

considered, the committee asked Army

and Navy organizations to nominate

candidates. This led to the examination

of the following architectures:

* Burroughs B6700

e DEC PDP-11 (as typified by the mod-
el 70)

® 1BM S/370

e Interdata 8/32

e Litton AN/GYK-12

* Rolm/Nova 1664 (a superset of the

Data General architecture)
Systems Engineering Laboratories

SEL 32
Univac AN/ UYK-7
¢ Univac AN/ UYK-20

(The AN/GYK-12, AN/UYK-7, and
AN/UYK-20 are three of the most wide-
ly used military processors.)

Time and resources limited the
depth to which all nine architectures
could be investigated, so an initial
screening process was devised to select
several “best final candidates” for more
detailed study.

After the initial screening, three fi-
nal candidates were more intensively
evaluated using a set of benchmark
test programs. Also, the support soft-
ware bases for the three were studied,

and life cycle cost models were con-
structed to determine if one of the
three had a decisive economic advan-
tage. Finally, the manufacturers were
contacted to determine the conditions
under which they would be willing to
license their architectures for military
applications.

Two kinds of criteria were used in
the initial screening and final evalua-
tion. The initial screening used “abso-
lute” criteria, which served as pass/fail
tests of architectural adequacy. Abso-

“lute criteria included: the ability to

support virtual memory, program pro-
tection, floating-point, interrupt and
trap handling, subsetability (some fea-
tures of the architecture could be omit-
ted on small cpu’s), multiprocessor
support, cpu controllability of 1/ 0, ex-
tendibility of instruction set, and read
only memory.

Six of the candidates failed these
criteria. DEC, 1BM, and Interdata were
further examined.

The second kind of criteria were
called “quantitative” criteria. These
were intended to provide a relative
ranking of the architectures in terms of
characteristics which are believed to be
important measures of a computer

.architecture.

Quantitative criteria included: vir-
tual address “space” (the size of the
virtual address space in bits, and the
number of addressable units in it),
physical address space, the fraction of
the instruction space which is not yet
assigned (a measure of the number of
possible new instructions), the size of
the central processor state (the amount -
of information that must be stored
upon interrupt or trapping), virtual-
izability, usage base (the number of
computers delivered as of June 1,
1976, plus their total value), 1/0 initia-
tion (measured as the number of bits
which must be transferred between
main memory and any processor in
order to output one 8-bit byte), direct

.memory addressability, and maximum

interrupt latency (the number of bits
which must be transferred between
memory and any processor before an
interrupt is processed).

Three of the quantitative measures
defined were to gauge the efficiency of
the architectures independently of
hardware implementation features such

-as cycle times. These were:

S—The static storage requirement
for the program in 8-bit bytes.

M—The number of 8-bit bytes of
program and data which were trans-
ferred between the processor and main
memory during execution of a pro-
gram. The M measure is intended to be
an index of the memory bandwidth

~ requirements of an architecture.

R—The number of 8-bit bytes of
program and data which were trans-
ferred among the internal processor
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registers during execution of a pro-
gram. R is intended to be an index of
the processor speed and complexity de-
manded by an architecture.
Benchmarking '

To find the values of these indexes
for the final candidate architectures,
12 benchmark programs were devised.
These programs were believed to be
representative of the operations per-
formed in military applications. Each
was a small, kernel type program.
Most were subroutines, and most were
defined as “structured” programs speci-
fied in a program definition language
(pDL) which was an informal half-
English, half-pL/ 1 mix.

Several programmers were then
asked to “hand-compile” the same pro-
grams into the assembly languages of
the respective machines from their ppL
descriptions. (This procedure was fol-

lowed to minimize the effects of differ-
ences in the efficiencies of the pro-
grammers and the compilers.) No
large scale programs from “real” mili-
tary systems were coded because of the
excessive expense involved in coding.
and testing a statistically significant set
of such programs. High level language
programs were not tested, because
there is no practical way to separate
the effects of compiler efficiency from
the effects of the architecture efficiency
which the experiment was intended to
measure.

* Slightly over 100 test program sam-
ples were coded by 16 programmers at
participating organizations. The pro-
gramming assignments were designed
so that the subsequent analysis of vari-
ance procedure could give the best es-
timates of the relative efficiency of the
three architectures.

The results were averaged to obtain
the final normalized S, M, and R mea-
sures shown below. These measures re-
flect the relative performance of each

final candidate architecture. In this
comparison, the lower the score the
better the architecture. The results
show that the 1BM S/370 needs 21%
more memory to store the test pro-
grams than the average architecture
studied, the Interdata 8/32 needs only
83% as much as average, and the ppp- -
11 is nearly average in its use of mem-
ory. The differences between the 1BM
S/370 and the average of the other two
architectures were statistically signifi-
cant, but the differences between the
Interdata 8/32 and the ppp-11 were
not. (The differences between the 8/32
and the S/370 were also statistically
significant in the M and R Measures.)

Architecture S M R

Interdata 8/32 .83 .85 .83
DECPDP-11 1.00 .93 .94
IBM S/370 1.21 1.27 1.29

As expected, we saw a large varia-
tion in programmer performance. It
was not uncommon to see a factor of

Of the processor manuals for the var-
ious candidate architectures, only the
S/370 “Principles of Operation”
manual appeared sufficiently com-
plete and precise to serve as an un-
ambiguous specification of the archi-
tecture for use by different indepen-
dent manufacturers in constructing
software compatible versions of the
architecture. A clear, complete, and

. B 3
ISP description ISP
(1) I of target compiler
computer
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The Simulation Prbcess

unambiguous definition of the archi-
tecture is an absolute necessity for
architecture comparisons too. The so-
lution to this problem was to describe
the three final candidate architectures
in a formal register transfer language
called Instruction Set Processor (ISP).

A Decsystem-10 hosted compiler
and interpreter for 1sp was developed
at Carnegie Mellon Univ. and ex-

Test program
| performance
statistics

Hand compiled Target T
(2) | testprogram computer
source file assembler

est program
object file

/| ing to be the target machine.

Fig. 1. Simulation of three final candidate architectures went as follows: (1) the archi--
tecture of each target computer was described in the ISP language, and the descrip-
| tion compiled to produce object code for describing a nonexistent cpu; (2) in
parallel with that, a series of test programs were specified in another language
called PDL, hand compiled, and assembled on the real target machines; (3) three
ISP interpreters, one for each target machine, were run on the Decsystem-10, simu-
lating the target machines’ processing of the test programs.

In short, the Decsystem-10 simulated a non-existent computer which was pretend-:

The goal of the process was the detailed listing of statistics generated by the ISP
interpreter, statistics covering the resources consumed by each target architecture in
processing the test programs. The simulation process was thought to be easier than

tended by the Naval Research Labo-
ratory. Committee members at vari-
ous locations were able to use the
1sp compiler and interpreter there
through the ARPANET, to develop and
validate 1sP architecture descriptions.

By compiling the 1sp descriptions,
and then running the object code on
the isp interpreter, it was possible to
simulate the three candidate architec-
tures on the Decsystem-10. Since the
interpreter possessed facilities for col-
lecting runtime statistics, the 1SP sim-
ulations were used to execute the
bulk of the . test programs, and to
gather the necessary data for the test
program experiment. This process is
depicted in Fig. 1. The procedure
also serves to validate the correctness
of the 1sP descriptions.

To the authors’ knowledge, this is
the first time that nontrivial computer
architectures have been described in
a formal language, and those descrip-
tions then used to simulate the archi-
tectures and to extract comparative
data on their performance.

When the 1sp description of the
ppP-11 architecture is completely
tested and validated, we will have a
good, accurate, complete, and unam-
biguous definition of the architecture.
This will provide a precise architec-
tural standard for the military com-
puter family. In addition, we will
have a good tool for modeling and
measuring the performance of imple-
mentation features, as well the per-
formance of proposed architectural

altering the real target computers’ software to gather the statistics, and it had the . (.nsions and enhancements. &
added advantage of yielding a precise |SP-language specification of each target archi- '
tecture. ’
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two to four difference between the best
and the worst examples of a test pro-
gram on the same architecture, Hence,
the careful design of the test program-
mer assignments, and the subsequent
analysis of variance, was essential to
both minimize and quantify the effects
of programmer variation on the final
architecture comparisons.

Persons who are familiar with the
1BM S/370 and the Interdata 8/32 may
wonder at the difference between the
scores on these two architectures, since
they are usually considered to be quite
similar. The 8/32, however, has an
interrupt structure which is tailored to
providing very fast response to inter-
rupts, while the 370 structure does not.
Two of the programs were specifically
intended to test interrupt response,
which, as one might guess, can be crit-
ical in some military applications.

The 8/32 also has a variety of short

_format (16 bit) instructions, a pro-

gram counter relative addressing
mode, and 16- and 32-bit literal oper-
ands, which all represented savings
over equivalent S/370 instructions or
instruction sequences. In the selected
set of test programs, relatively little
weight was accorded to the kind of
character manipulation, output for-
matting, and decimal arithmetic for
which the S/370 has an excellent in-
struction set. If the experiment were
performed with a business data pro-
cessing mix of test programs, then the
S/370 might well prove to be the “bet-
ter” of the two architectures.

Evaluating support software
A support software evaluation sub-

committee was appointed to study the
support software bases of the three fi-
nal candidate architectures. This sub-
committe¢ began by defining an exten-
sive menu of support software tools
which might be useful in military sys-
tem development. Committee member
organizations were then asked to rate
each tool by its utility in developing
software for military weapon systems.
The 28 most important support soft-
ware tools were selected from this rat-
ing:

Compilers

Macro assemblers

Interactive source language editors

Interactive symbolic debuggers

Extended overlay linker

Test case design advisors

Integrated library

Text processing system

DBMS

General purpose system simulator

Time-sharing os with virtual mem-

ory management

Language independent monitors

Test data generator

Non-interactive symbolic debugger

Computer system simulator

Batch source language editors
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Language dependent monitors
Multiprogramming os with time-
sharing and virtual memory man-
agement

Basic assembler

Real-time os with time-sharing

Test instrumenters & analyzers

Automatic sw production & test

Basic link editor

Standards enforcers

Reformatters

Test data auditor

Simple overlay linker

Data base design aid

The manufacturers of the three final
candidate architectures were asked
which of the 28 tools were available
and supported by them. In addition,
other commercial sources of support
software were examined. Estimates
were made of the cost to develop the
missing tools for each of the three final
candidate architectures and found to
be as follows:

Estimated cost to

Architecture eliminate deficiency
Interdata 8/32 $25.9M
pPDP-11 A 19.1M
1BM S/370 . 9.6M

Life cycle costs

A final “selection methodology”
subcommittee pursued a methodology
for combining the resuits of the full
committee’s evaluations into a single
criterion which would be realistic and
meaningful to DOD management.
This subcommittee proposed a method
of converting the architecture evalua-
tion results to life cycle costs so that a
final selection could be aided by data
based on the comparative economics
of using each of the candidate archi-
tectures in military computer systems.

Two separate life cycle models were
used for the cost analyses. Both used
the data gathered in the test program
experiment and the support software
base evaluation described previously.

The first model was a “top-down”
model which represented total life cy-
cle requirements for DOD computers
from 1978-1990, using each of the
three final candidate architectures, It
was based upon available data on

.DOD expenditures and requirements

for military computer hardware and
software. Factors taken into account
included the existing support software
base and the relative efficiency of the
three architectures as established by

the test program experiment.

The second model was a “bottom-

up” life cycle cost model, which was
based upon data gathered on 15 exist-
ing or developmental Army tactical
data systems, This model represented
the life cycle cost for these 15 systems,
using each of the three final candidate
architectures. The costs to develop
these systems both in 1976 and in 1985
were estimated.
A limited sensitivity analysis was
performed with each model. If lower
estimates are made for software devel-
opment costs (relative to hardware
costs), and/or if faster development of
the support software base is projected
(so that all three architectures rapidly
acquire a complete support software
base), then the Interdata 8/32 eventu-
ally becomes the least expensive archi-
tecture, because of its efficiency as in-
dicated by the test program results.

If very high software development
cost estimates are made, and/or if very
slow support software development is
projected, then the S/370 becomes the
least expensive architecture due to its
advantage in support software. The
ppp-11, however, looked like a good
choice in the middle range of assump-
tions, and neither worst not best in the
extremes.

Licensing
Another consideration which had a

significant effect on the final selection
was the proposed licensing agreement
with DEc, Interdata, and 1BM. Al-
though the legal issue of what rights a
computer manufacturer has to a com-
puter architecture is not fully resolved,
a cooperative arrangement with the
manufacturer of the selected architec-
ture was desired. This, it was felt, ne-
cessitated a non-exclusive licensing
agreement. Proposed agreements were
received from the three manufacturers.
Due to the confidential nature of the
agreements, they cannot be described
here, but licensing was a major factor
in the final selection.

The results
The results of the absolute and

quantitative criteria evaluations are
summarized in Table 1. The ppr-11
and the 1BM S/370 were the only two
architectures which clearly passed all
the absolute criteria, and they also
were among the top three in the quan-
titative criteria evaluation. The Inter-
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data 8/32 was also selected as a finalist
on the basis of its very strong showing
on the quantitative criteria, despite a
nagging technical uncertainty concern-
ing the state of the machine after inter-
rupts, which the committee was never
able to resolve to its satisfaction. The
respective strengths and weaknesses of
each architecture can be summarized as
follows:

INTERDATA 8/32. The 8/32 was
the highest rated architecture on the
quantitative criteria, and the test pro-
gram results. It has a good interrupt
structure for real-time processing, but
its software base is relatively weak,
which consequently compromised its
performance in the life cycle cost eval-
uations. There was also a nagging
question about how well the state of
the machine was preserved after inter-
rupts. '

IBM S/370. The strongest virtue of
the S/370 is its large support software
base. The architecture performed well
on the life-cycle cost analyses under
assumptions of maximum relative cost
of software development, and it is the
only architecture demonstrated as an
easily virtualized computer in a stan-
dard product line. On the other hand,
its interrupt structure was considered
cumbersome for real-time control ap-
plications. The test program results in-
dicate that the architecture is signifi-
cantly less efficient than the 8/32 and
the ppp-11. There was also concern
that small subset versions might not
prove cost-effective for low-end appli-
cations, and that there was insufficient
experience with the S/370 in oem ap-
plications. : -

PDP-11. The ppp-11 (as repre-
sented by the Model 70) enjoys a good
support software base, performed rela-
tively well on the test programs, and
has a good interrupt structure for real-
time control applications. It enjoys a
slight advantage on the cost models for
a range of reasonable assumptions.
Small scale (microprocessor) imple-
mentations are practical and have been
built. On the negative side, the 16 bit
virtual address space is a limitation and
it may be expensive to add a virtual
machine capability to the architecture.

The committee made four final find-
ings:

(1.) . The peEc pDpP-11 was deter-
termined to be the most advantageous
architecture for the military computer
family. The BM S/370 was ranked
second. The Interdata 8/32 third.

(2.) The committee unanimously
agreed that a single instruction set
architecture should be selected for the
family, that the selection of only one
architecture is more important than
which one of the candidates is selected,
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and that any one of the three final
candidate architectures could provide
a satisfactory base.

(3.) The committee agreed that an
effort (as yet undefined) should be
made to relieve the limitations of the
selected architecture, As mentioned, in
the case of the ppp-11 the major limi-
tation is the small (16-bit) virtual ad-
dress space.

(4.) A single organizational struc-
ture must be established to control the
architecture, or major incompatibilities
between different implementations will
surely result.

The “winner,” the ppp-11, is one of
the most successful architectures, in
terms of user acceptance, in the history
of the computer industry. It has been
manufactured in the tens of thousands,
and is widely used in almost every sort
of oem application. An extensive sup-
port software base exists for it, and DEC
will continue to develop and support

the architecture for the foreseeable fu-

ture. It is clearly a satisfactory choice
for the military computer family. With
that family intelligently defined and
implemented, it will make available a
series of militarized processors with ex-
cellent software development tools,
and the capability to develop and
maintain software on less expensive
commercial equipment. This in turn
will result in substantial cost and quali-
ty benefits in the application of com-
puters to military systems.

It is not important to the results of
the project that Digital Equipment
Corp. is not presently a manufacturer
of militarized computers nor that it has
no present plans to become one. The
purpose of the project was to define a
detailed definition of a desirable ar-
chitecture so that various manufactur-
ers (in general, not the manufacturer
of the commercial version of the se-
ries) will be able to independently de-
velop processors to meet the form, fit,
and function requirements of the fami-
ly, and run the chosen instruction set.

- It is sometimes asserted that military
systems have unique requirements
which preclude the use of a general
purpose commercial instruction set.
Developers of computer based weap-
ons systems often-assert that they alone
have such severe real-time constraints
that they compel the use of a particular
processor. It is worth noting that we
compared three of the most widely
used military architectures with six of
the most widely used commercial ar-
chitectures, and found that the military
architectures compared quite poorly to
the commercial architectures in terms
of those architectural characteristics
believed to be most important in tacti-
cal military applications. -

It is also worth noting also that none
of the military architectures had any
particularly useful unique features

which proved advantageous in military
applications, while all three were found
to’ have architectural shortcomings.
Moreover, the support software avail-
able for the three military architectures
is relatively weak. Considering how
easily modern militarized micropro-
grammable processors may be adopted
to a given instruction set, there appears
to be little reason to continue to use
obscure or immature architectures in
future military developments.

The conclusions reached in this proj-
ect, if adopted, should be of great
benefit to the military. More than that,
the methods and metrics developed in
reaching those conclusions could, if
adopted, be of use to many other dp
professionals. It may even be that in

- the near future commercial computer

customers may be able to specify com--
puter architectures fitting their applica-
tions as the military is now capable of
doing, perhaps opening up new areas
of competition and standardization for
the industry as a whole. £

Presently an electronics engineer
with the Army Electronics Com-
mand, Mr. Burr has been a systems
programmer (for the Army and for
Ohio State Univ. Hospital) and a
consultant specializing in data base
systems (for Performance Develop-
ment Corp.). He has been involved
in the development of two major
Army computer systems, one for
command and control, the other for
fire control.

Mr. Smith, a section head in the In-
formation Processing Systems
Branch of the Naval Research Lab-
oratory, Washington, D.C., has
been working on the development
of standards for military signal and
data processing systems.
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Univacs Financial Model for
Computer Development

by George A. Champine

Here's how one computer manufacturer figures out what the users will pay
for their next model, and what they will receive for the price.

The modern large scale computer sys-
tem is a very complex machine indeed.
The start-up cost (development, tool-
ing, and training) for the manufactur-
er and for the user community for
systems like these range from a few
tens of millions to a few hundreds of
millions of dollars, with a development
time of several years. Because of their
cost, the total market for each product
is only a few hundred systems. And
yet, also because of their large cost, it
is very important that the system de-
sign be optimized from a total financial
(life cycle cost and revenue). stand-
point.

The normal method for the manu-
facturer to optimize a large scale sys-
tem design is to start with an initial
“guesstimate” of what the design
should be. This initial guesstimate can
come from Marketing or even from a
potential customer, but the usual
source is Engineering because large
scale products tend to be technology-
driven. Once the initial definition is
available, a series of iterations involv-
ing Engineering, Marketing, Mainte-
nance and Controller personnel is used
to reach the final business plan.

Although this methodology has pro-
duced the large scale systems that we
all enjoy today, it has a number of
drawbacks. Some of these are as fol-
lows:

e It is slow.

Each iteration requires the involvement
of several functional organizations,
each making detailed estimates whether
the detail is required or not—and time

‘is money. Also, the slowness limits the

number of iterations and the degree to
which the best solution can be ap-
proached.

e It is subject to bias.
The department that has the best
“salesman” may bias the design in fa-
vor of the objectives of that depart-
ment at the expense of global optimiza-
tion.

o It lacks visible cost estimation
techniques. :
The functional departments often fur-

-nish only bottom line results on cost,

schedule and performance, thus hiding
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the available trade-offs. Also, the lack
of visibility allows guessing at costs
rather than using supportable cost esti-
mation techniques.

¢ It lacks a communications vehicle.
When each department supplies only
cost, schedule, and performance infor-
mation, there is often no common
communications vehicle to allow inter-
department discussions leading to
trade-offs and optimization.

In view of the enormous complexity
of the technical and financial consider-
ations of modern large scale systems, it
is a tribute to the personnel involved

The principles and
techniques are applicable
to a broad range of high
cost, low volume systems
—including airplanes,
weapon systems, ships,
and custom machine tools.

that designs:are completed and profits
can be made with the cumbersome
tools employed.

The advantages of a computerized
financial model of a large scale system
can be summarized as follows:

1. The overall design process is sped
up so there can be many iterations.

2. Objectivity can be achieved be-
cause the possibility of “salesmanship”
is eliminated.

3. Comprehensiveness can be
achieved because all aspects of the esti-
mation process are explicit and in one
place.

4. Global optimization is possible
because the trade-offs are explicit and
comprehensive.

5. Historical data becomes explicit
because it must be used as the basis for
estimations.

6. A communications vehicle is al-
most an automatic by-product because
the various departments are given a
common language and common ground
for communicating. Quantities and
procedures are, for the first time, de-
fined explicitly. '

7. The key variables which have the
largest leverage in the viability of the
product are automatically exposed as
the model is developed.

The design and development of a
modern computer system is a very
complex process, involving a number
of -detailed design trade-offs between
hardware technology, architecture,
functional partitioning, and software.
As the complexity of the design pro-
cess has increased, reliance on the “hu-
man interaction” procedure alone has
become more and more difficult, and
the need has become increasingly ap-
parent for the help of a computerized
financial model that would perform
trade-offs at a global level. Once the
system is optimized at the global level,
design parameters can be provided to
the individual design organizations so

. that they can further optimize at a

local level, usually with the help of
very detailed simulations.

The design of such a financial model
for a large scale computer system was
initiated at Sperry Univac in early

1974, and the computer program im-

plementing the model became opera-
tional in early 1975. _

To validate the model, the parame-
ters of a new system then in develop-
ment were provided to the model, and
the model results were compared to the
results obtained through the normal -
design process. The results of the mod-
el generally compared with the actual
parameters to within 15-20%, but the
model’s results were obtained in a few
weeks rather than the 8-10 months re-
quired by the normal methods. That
machine has since been released. Engi-
neering data has further verified por-
tions of the model, but it is still too
early to be certain about sales predic-
tions. Subsequently, with this encour-
agement, the model is being used for a
different computer system which is
very early in the design process.

In the case of the new product—
which is several years from introduc-
tion—the model has been able to an-
swer three specific questions of consid-
erable interest to management. These
were: '

1. A key component in the system
was projected to be considerably over
the cost goal. What would be the im-
pact on profitability of the total prod-
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uct program if this key component
could not be reduced in cost?

2. What price should be charged for
the product to provide maximum
profit?

3. What would be the effect on total
program profitability if the market
were 20% larger than the marketing
forecast?

With regard to the key component
that was over cost goals, the model
showed that system performance (and
revenue) depended critically on this
component but that total profit was not
very sensitive to its cost. Total profit
would be reduced by only a few per-
cent even if no cost reduction of the
key component occurred.

For the question on the optimum
price for the product, the model
showed that profitability is extremely
sensitive to price. (The functional
form of the data provided by the mod-
el is shown in Fig. 1.) As the price is
increased above the break-even point
(zero profit), the profit rises sharply.
This is because the profit per system is
rising sharply although market share
is decreasing only slightly. As price is
raised further, market share drops with
increasing speed until it balances the
increased profit per system. This is the
optimum price point; it not only gives
the maximum profit but it also is least

_ sensitive to errors in estimates of com-
petition and market share because of
the broad plateau in the price/profit
function. The model showed that there
was much less risk in pricing the prod-
uct too high than pricing it too low
because of the limited price sensitivity
of this market.

In the case of the market expanding
beyond plan, the model showed that
economies of scale had been fully real-
ized with the existing forecast, and that
profit was linear with the additional
market revenue. The sensitivity of
profit to market size was much smaller
than the sensitivity to product price.

What the model can provide
In addition to the price/profit out-
put of the model described above, a
variety of other financial and technical
data is obtained. The complete output
of the model requires several pages of
computer listing and includes the fol-
lowing:
Financial
* cost revenue, and profit for prod-
uct )
cost, revenue, profit per month
break-even point
maximum investment
present value of profit
optimum price ,
cost breakdown by performing
department

® ¢ 00 00
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e cost breakdown by system com-
ponent
® market share
Technical
* total system performance
o performance of each system com-
ponent
e amount of each system compo-
nent (storage, processors, etc.)
Perhaps the most basic information
output is a presentation of revenue,
cost, and profit as a function of time as
shown in Fig. 2. This presentation of

data provides the most basic frame-

work for financial analysis.

The next level of analysis is illus-
trated by break-even analysis. Fig. 3
shows a typical break-even analysis
that may be performed with the aid of
the model. The break-even point is the

OPTIMUM POINT

ELASTIC MARKET | INELASTIC MARKEY

1

——SYSTEM PRICE —&
Fig. 1. The whole idea is to set the price
to maximize profit, not to maximize the
number of systems sold.

FIRST CUSTOMER DELIVERY
NET PROFIT

————$C0ST — Q—— REVENUE $ ———

Y
BREAK-EVEN POINT

' ——— MONTHS —o
‘Fig. 2. The model's most basic output

shows how great a net profit can be ex-
pected and, equally important, when.

PROFIT
OBJECTIVE—

Loss

EXPECTED PROFIT ———+—=|
11

I
r | proRT
i
03
4 ‘\e‘a\ '
5 0st !
o | BREAK-EVEN POINT c |
8 |
MINIMUM |
|
|

NUMBER OF SYSTEMS SOLD ——*

Fig. 3. Though deceptively simple to il-
lustrate, finding the break-even point re-
quires modeling market share, expected
improvements in competitive products,
etc.

number of systems that must be sold to
recover cost. Above this, the next point
of interest is the number of systems that
must be sold to meet the minimum
profitability objective. However, prod-
ucts often have an expected profit
which 'is greater than the minimum
acceptable profit, and it is the expected
number of systems that should be used
as the basis for planning.

In addition to these and other spe-
cific results, a sensitivity analysis was
performed on all of the cost and reve-
nue inputs to the model to determine
which of these had the greatest impact
on profitability, Each of the nearly 100
inputs was varied by 10% for one run,
while all other factors were held con-
stant. The results were quite surprising.

Although one might expect hard-
ware cost parameters such as the cost
of memory or the cost of logic to be
important in determining profitability,
the model shows that in fact they are
not; no hardware cost factor is even in
the top 15 of the most important
cost/revenue factors. The seven most
important factors in determining profit
of a large scale computer system as
shown by the model are, in decreasing
order of importance:

1. interest rate

2. system price

3. development schedule

4. total market revenue

5. number of competitors

6. competitors’ prices

7. product life.

- Interest Rate for Present Value (Rank

One)

To put costs and values incurred at
different times on the same basis, the
present value of such costs and values
is used. With a 2% per month interest
rate, a dollar of expense (or value)
realized at month 24 has 0.62 of the
impact on present value of a dollar of
expense (or value) realized at month
zero. This means that the cost and
value realized early in the product life
are magnified in effect relative to cost
and value realized late in the product
life. In the context of computer sys-
tems, the development cost and sched-
ule assume ‘a much more important
role than they would if money had no
time value. Thus, the large sensitivity
of present value is also extended to
development schedule (rank number 3).

The interest rate used in present val-
ue is normally the opportunity cost of
the firm for alternative products. The
opportunity cost is determined by the
general profitability of the business in
which the company is engaged.

System Price (Rank Two)

The price set by the manufacturers
for the computer system influences the
net profit through profit per system
and market share. The higher the
price, the higher the profit per system,
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the lower the market share, and the
fewer systems that are sold. The high
ranking of price indicates the sensitivi-
ty of market share to price. Two other
variables in the first seven also pertain
to market share revenue. These are
total market revenue (Rank 4), and
number of competitors (Rank 5). As
the price is increased above the break-
even point, the profit per system in-
creases faster initially than the loss of
market share, However, as this is con-
tinued, the loss of market share accel-
erates, total profit reaches a maximum
(where the market turns from elastic
to inelastic), and profit declines.
Manufacturer Development Schedule
(Rank Three)

The nominal development schedule
determines when revenue from prod-
uct systems begins. Earlier delivery of
systems increases present value even if
the total number of systems produced
does not change. With a high interest
rate (over 1% per month) it is possible
to spend extra development money to
shorten the schedulé and still increase
present value. It is also possible to cap-
ture additional early sales that other-
wise would be lost.

Total Market Revenue/Month (Rank
Four)

The total market revenue is defined
as the market (in dollars per month)
for all products of this type, including
the product under study and all of its
competitors. The number of systems
delivered is increased if the total mar-
ket for such systems is increased while
all other factors are held constant. In-
creasing total market revenue/month
is another, much less sensitive, way to
accomplish the same objective as in-
creasing the price. The total market
revenue can be increased by, for exam-
ple, adding features or making the
product more universal.

Number of Competitors (Rank Five)

Increasing the number of competi-
tors decreases the market share for the
product, all other factors being con-
stant. In the case of large scale com-
puters, the number of competitors in
the study is a one digit number, and
even a small change in this number
affects market share significantly.
Competitor Prices (Rank Six)

As the average competitor price in-
creases, the market share of this prod-
uct increases and the number of sys-
tems sold increases.

Product Life (Rank Seven)

The product life determines the time
from development initiation to the
time the product no longer generates
profit. Generally, deliveries terminate
before the end of product life due to
non-competitiveness of the product, al-
though revenue continues from sys-
tems on rent. Increasing the product
life can generate significant additional
profit because the development and
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- manufacture costs are ‘“sunk” costs,

and the incremental cost consists only
of operations and maintenance.

Pieces of the model
The model is a relatively straightfor-

ward FORTRAN program of conven-
tional design, with subroutines for the

various submodels included. It is about.

1150 statements in size and required
two people working for six months
edch to produce. (However, a sizeable
part of their effort was in gathering
data for input to the model and validat-
ing the output, not just in program
preparation.) -

Computation proceeds in a straight
line basis, with iteration used to com-
pute values such as revenue which are
needed on a per month basis. Printout
is under the control of a parameter
card; four levels of detail may be re-
quested, ranging from summary infor-
mation only to relatively complete data
after each iteration.

Although the optimization method
used is rather slow, computation usual-
ly requires only about five minutes.

The same version of the program
can be used in either a batch or interac-
tive mode. All of the summary print-
outs have been formatted to fit in an
80-character line format on three
pages. Although early experimentation
with the system was done in batch, the
concise nature of the input and output
lends itself to interactive usage in a
very natural way. This has led to a
great deal of experimentation with the
effect of system parameters on finan-
cial results.

The system financial model consid-
ers four major classes of economic fac-
tors: (1.) user cost, (2.) user value
(benefit) from use of the computer,
(3.) manufacturer cost, and (4.)
manufacturer revenue (part of user
cost).

The scope of the economic model is
to include all costs and revenues for a
single computer product from a single
manufacturer, and all customers who
buy one or more of that type of prod-

‘uct. For example, assume company X

were to develop a computer system
called “System Nine,” and to sell 1,000
of these systems over the lifetime of the
product. The economic model would
include the cost and revenue to com-
pany X for its development and sale of
System Nine, and would also include
the costs and benefits incurred by the
1,000 customers who bought and used
a System Nine.

Other manufacturers are considered
with respect to determination of mar-
ket share based on the relative com-
petitiveness of the products. Prior
products (of company X) are consid-
ered only to the extent that they affect
conversion cost.

The economic model is a generalized

model which can be tailored to a varie-
ty of specific applications by simply
providing the appropriate input param-
eters and functions.

The model is generally oriented to-
wards large scale systems (Univac
1100/10 or larger) although it is also
applicable to medium and small scale
systems to the extent that their benefit
and attractiveness depends on the rate
of executing instructions.

It is assumed that a performance
level has been established that is to be
met by the computer system, and that
the model is to meet this performance
level at minimum combined cost for
the users and manufacturer. A linear
cost of storage (both main and mass)
is assumed, although the user of the
model can substitute his own function-
al relationship by changing the appro-
priate subroutine.

The performance model for the sys-
tem assumes that a constant number of
jobs exist in the system at any time,
and that the jobs exist in queues for the
various system resources. It is further
assumed that the service times of the
servers of these queues are all exponen-
tially distributed.

The basic focus of the model is to
meet a specified system performance
objective at maximum total profit. The
inputs to the model are the fundamen-
tal technology cost functions (cost per
bit of storage as a function of perfor-
mance, for example), environment
conditions (total market and cost/ per-
formance of competitors, for exam-
ple), and other cost estimating rela-
tionships such as labor rates. The out-
put of the model is both a detailed and .
summarized tabulation of costs and
revenues for the optimized system to
meet the desired system performance
goal. ’ '

The System Financial Model calcu-
lates both the life cycle cost and life
cycle revenue of the total number of
systems delivered. for the product of
interest.

The definition of life cycle cost
used here is “all costs that influence
the choices between competing design
concepts or specifications, between

.possible procurement procedures, or

between competing proposals for pro-
duction.” In particular it includes the
development, manufacture, marketing,
maintenance, management, and user
cost of a computer system.

The overall System Financial Model
is divided into the submodels as shown
in Fig. 4. The principal submodels are:
Computer System Performance Model,
User Community Cost/Benefit Model,
System Revenue Model, and Manufac-
turer Cost Model.

Computer System Performance Model

The Computer System Performance
Model assumes that the useful system

performance is the product of three
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factors: (1) processor average instruc-
tion rate, (2) probability that the sys-
tem is operational, and (3) probability
that the processor is busy. The “pro-
cessor average instruction rate” is a
variable that is optimized to obtain
the desired performance at minimum
life cycle cost. The probability that the
system is operational is calculated from
the mean time to repair and mean time
between failure values for each system
component; these values are inputs to
the model. The probability that the
processor is busy uses an approach for
closed queuing networks with expo-
nential servers. A diagram of this ap-
proach is shown in Fig. 4a.

In operation it is assumed that the
system consists of a processor and sev-
eral mass storage devices of various
service times. Each of these system
components has an associated queue.
A number of jobs equal to the multi-
programming level exist in the system,
with each job residing in one of the
queues. In operation, each job is pro-
cessed alternately by the processor and
then by one of the mass storage de-
vices (on a probabilistic basis). The
average number of instructions exe-
cuted between mass storage accesses is
a function of the multiprogramming
level and main storage size.

User Community Cost/ Benefit Model

The user cost model is divided, as
shown in' Fig. 4b, into one-time costs
and repetitive costs. The one-time costs
are further divided into: installation
cost, training cost, and conversion cost.

These cost estimates are all inputs to
the model, and must reflect the average
cost expected to be experienced by the
user community for the product of
interest. These costs will depend heavi-
ly on the target market for the system.

The repetitive costs are further di-
vided into: new programming, contin-
uation programming, operations, and
computer system rental plus mainte-
nance.

The new programming cost is treated
as a function of the number of lines of
code generated (each month) by the

‘user, and the language level of the

coding. Provision is made in the model
for both compiler level and assembly
level languages. Continuation pro-
gramming is assumed to be a function

Fig. 4: Basic structure of the System Fi-
nancial Model. Fig. 4a: Computer System
Performance Model detail. Fig. 4b: User
Community Cost/Benefit Mode! detail.
Fig. 4c: Input for System Revenue Model
(market share X total market = manu-
facturer's revenues). Fig. 4d: Manufac-
turer Cost Model detail,
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of the number of lines of code sup-
ported.

Operations cost is composed of two
parts: a fixed component, and a vari-
able component proportional to the
number of hours of operation per
month. The cost per hour of operation
in the model includes premium costs
for non-prime shift, and for Saturday
and Sunday operation.

System Revenue Model

The System Revenue Model is com-
posed of two basic parts: the total
market for the system as a function of
time, and the market share for the
system as a function of time.

The total market for the product of
interest is an input to the model, and is,
assumed to be independent of any ac-
tion by the manufacturer. A typical
total market input is shown in Fig. 4c.

As adapted to the computer indus-
try, the market share model of -the
product of interest is equal to the per-
formance/ price of this system, divided

'by the performance/price of all com-

petitive systems on the market, Fur-
ther, it is assumed that the competitive
systems are improving exponentially in
performance/ price over time.

The revenue (per month) to the
manufacturer is the product of the
market share and total market, each of
which changes every month.

Manufacturer Cost Model

"The Manufacturer Cost Model, as
shown in Fig. 4d, is divided into the
categories of: development, manufac-
turing, marketing, maintenance, and
management.

Separate development costs are cal-
culated for each of the major areas of:
processor, main storage, mass storage,
peripherals, software, and ‘system”
(how well the components are bal-
anced).

The hardware design cost model
uses a nominal development cost (in-
put) which is modified by factors re-
flecting goals for performance, sched-
ule, availability, and Value Engineer-
ing (spending more on engineering to
find ways to cut manufacturing costs).
The software development cost is mod-

eled as the product of a cost per in-

struction times the number of instruc-
tions for four categories of software.
The total development cost is simply
the sum of the individual development
costs. :

Separate manufacturing costs are
calculated for each system component,
using an approach similar to the model
for development. The total manufac-
turing cost for the system is the sum of
the manufacturing cost of the compo-
nents. A manufacturing start-up cost
and Continuation Engineering cost is
also included. :

The marketing cost is divided into
the major categories of pre-sales cost
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and post-sales cost. The pre-sales cost
is modeled as a function of the number
of proposals generated per month, and
the cost per proposal. The post sales
cost includes both sales support and
technical support, Provision is made
for two general categories of custom-
ers: sophisticated customers who: re-
quire extensive pre-sales activity for
elaborate proposals and benchmarks,
but little post sale support (like the U.S.
Government); and less sophisticated
customers who require simple propos-
als but extensive post-sale support.

Maintenance costs are divided into
one-time cost, one-time cost per system
(installation), and repetitive cost (per
month) for each system (including
emergency maintenance, preventative
maintenance, and spares usage).’

The emergency maintenance cost is
derived from the mean time between
failure and mean time to repair of each
system component, along with the la-
bor cost per hour. All other factors are
inputs. The cumulative maintenance
cost based on the number of systems in
the field at any one time is calculated.

Finally, the management cost (in-
cluding general management, person-
nel, controller, research, and legal) is
modeled as a fixed percentage of the
total product cost.

Inputs

The System Financial Model has a
total of 91 scalar inputs and 37 inputs
which are functions of other variables
to be defined by the user of the model.
Some typical scalar input parameters
are shown below. A typical functional
input is shown in Fig. 5, where the
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Fig. 5. Some 37 inputs to the model are
non-scalar, including the relation of
memory cost to performance (which is
fed to the model as a function, and
which assumes the use of the most effi-
cient technology).

functional relationship of storage cost
to performance is given. Where more
than one technology or approach exists
for a given function, the most efficient
one (called the “efficient frontier”) is
selected.

o User Parameters (per system),
including installation cost, training
cost, conversion ‘cost, and operations
(fixed and variable) cost.

e Manufacturer Parameters, includ-
ing: pre-sale marketing cost per pro-
posal, post-sale technical support cost
per system, manufacturing start-up,
cost, initial spares cost, and interest
rate.

o Environment Parameters, includ-
ing: cost/performance of competitive
products, number of competitors, and
rate of competitor improvement.

Applications in the outside world

The specific application described is
a large scale computer system, but the
principles and techniques of financial
modeling are applicable to a broad
range of high cost/low volume Ssys-
tems, including airplanes, weapon sys-
tems, ships, and custom machine tools.

The long development and cost re-
covery times for these complex systems
make financial planning very impor-
tant for profitable operation, and the
use of a computerized planning model
such as the one described here can
provide very detailed, highly accurate
answers to specific questions in a mat-
ter of minutes to hours at a cost of
typically $5 to $10 per computer run.

Like all models, the financial model
of alarge scale system has very definite
limitations which must be kept in mind
in interpreting the results. In the case
of the financial model of a large scale
computer system, specific limitations
include: add-on peripherals after first
installation, salvage value, mid-life
product enhancements, competitor re-
action, and intra-product competition.

The model is not a substitute for
technical and managerial judgment,
but instead is a tool to provide ad-
ditional information in a timely man-
ner to be used in the decision making
process. =

Dr. Champine is senior staff con-
sultant at Sperry Univac, where he
is responsible for managing the ad-
vanced technology program, and
for technology planning of future
large scale commercial computer
systems. In his 19 years with' the
company he has held several tech-
nical and managerial positions in
software and systems design, the
most recent of which was as di-
rector of advanced systems design
for large scale systems.
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HOW THE FENWAL

FIRE SUPPRESSION SYSTEM IN THIS

At 9:03 on a Wednesday night, an
electrical malfunction caused overheating,
and smoke began rising in the west end of
this company’s computer room.

At 9:06, while the fire was still in the

smoldering stage, the Fenwal Fire Supres-

sion System automatically sensed this
smoke and discharged its extinguishing
agent (Halon 1301).

By 9:30 that same night, the smoke
had cleared, employees had arrived and
with the appropriate Fire Department
clearance entered the computer room.
Traces of Halon were present but there
was no discomfort.

Close examination of the problem
area revealed scorched and discolored
internal wiring. Some relays would have
to be replaced. But no other damage had
occurred.

Even though the fire was inside the
consoles, at the far-

AUTOMOTIVE COMPANY
PAID FOR ITSELF IN ONLY 2 WEEKS.

and major damage or personnel injury
was completely averted.

At 10:45 P.M. the Fenwal distributor
who had installed the modular suppression
system was called. By 5:30 A.M. it was
re-charged and back in service.

This protection system had been
installed just two weeks prior to the true
incident described above.

It actually made the difference
between a few hours of downtime and sev-
eral weeks of expensive business interrup-
tion. The kind of interruption from which
some businesses never really recover.

Fenwal has designed and installed
more of these Fire Suppression Systems
than any other manufacturer. And
we make a full line of thermal, smoke
and ultraviolet Detection Devices and
Control Panels.

We have visual
proof our Systems
work in a variety
of environments. i
Send for our film,
“The Fireaters.” =
Orfora copy of our booklet on ﬁre
suppression. Write Fenwal Incorporated, .
Ashland, Mass. 01721. A division of
Walter Kidde & Co., Inc., or call
(617) 881-2000..

For installation and around-the-

clock service, see

thest point from the ®  our local distribu-

Fenwal discharge tors listed in the

nozzles, the flames Yellow Pages under
“Fire Protection.”

were snuffed out dry

Nobody in the world has more experience in fire and explosion protection systems.
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CALL THIS

NUMBER AND FIND
OUT HOW MORE
THAN 1,500

UCC INSTALLED
SYSTEMS HAVE
SOLVED PROBLEMS
WORLDWIDE.
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TAPE MANAGEMENT: UCC ONE’s

500 installations represent over 75% of all
installed OS tape management systems. UCC
ONE manages your tapes and protects
valuable data from loss or destruction. It
provides real-time tape status. Eliminates
costly, handwritten records and the expensive
mistakes they breed. Gives you better control
and greater efficiency. Circle 5

DOS UNDER OS: UCC TWO lets you

continue to use your DOS programs —

without reprogramming — while you convert
to OS. You plan the conversion or
consolidation to fit your work schedule,
instead of the other way around. You can
consolidate your DOS operation into your
OS/VS environment today. Or, you can
spread the conversion —and the costs—over
months. UCC TWO is the best path to OS

and our 500 installed systems prove it. Circle 6

DISK MANAGEMENT SYSTEM:
UCC THREE/ADAM solves the problem of
disk fragmentation and inefficient DASD
space usage. Based on user

specifications, it automatically scratches
unneeded, unused and invalid data sets. Or it

DARTAMATION



will migrate the data sets to tape, based upon
any combination of criteria — such as usage
frequency, size and retention period. Then,
UCC THREE keeps the problem from
recurring by controlling data set allocation.
Fragmentation and the need to periodically
compress packs is reduced. Accurate reports
on your current space utilization are
produced. Circle 7

PDS SPACE MANAGEMENT:
UCC SIX is the only software package that
eliminates PDS compression — because it
automatically inventories and controls PDS
disk space. It spells the end for ABENDS and
“dump and restore’’ operations caused by
exhausted PDS disk space. You even save
money on your disk investment, too. Circle 9

IMS DATA DICTIONARY/
MANAGER: UCC TEN accounts for two
out of every three IMS data dictionaries in use
today. You can put your finger on the
information you need — quickly and precisely.
You can manage and control your data base
environment. Now, at last, you can get the
benefits you expected from IMS. Circle 24

RESTART MANAGEMENT:
UCC FIFTEEN lets you restart at the proper
job step —instead of at the beginning. The OS
catalog is corrected, unnecessary direct access
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data sets are deleted, and GDG biases are
properly altered for the rerun. Automatically
—so manual errors in restarting and
rerunning are eliminated. Circle 131 -

FINANCIAL SOFTWARE: The
UCC General Ledger/Financial Control
System is the most advanced and complete
system of its type. Full general ledger
accounting. Budgeting. Cost allocation and
profit center reporting. Optionally generates
over 100 standard reports. Plus, it has an
easy-to-use report writer that the Accounting
Department can use — with a minimum of
EDP assistance. Circle 132

SUPPORT: It takes more than code to

make a good software product. It takes
dependable, long-term maintenance and
support of those products. Users of over
1,500 installed systems will tell you that is
what UCC delivers.

uCco

USA:P. O. Box 47911 —Dallas, Texas 75247
Canada: 101 Duncan Mill Road — Don Mills, Ontario M3B1Z3
Europe: 1258 London Road —London, U.K. SW16 4EG

We're helping
the computer to do
more of the work.
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Compare the new
Sanders Graphic 7 with other
interactive terminals.

T

You’ll draw a graphic conclusion.

Sanders’new Graphic 7 is an in-
telligent terminal with all necessary
hardware and software as standard
—not cost-you-extra—features.

But the Graphic 7 doesn't just
save you money when you buy it. It
also saves you money after you buy it.

Simply wheel your Graphic 7
through the door and plugit in. No
installation problems. o

Your programmer won't have
to spend much time with your
Graphic 7. It comes pre-programmed.
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And your operators will be able
to handle your Graphic 7 after a
10-minute briefing, because it works
with a one-button initialize.

Application programs? Our
Fortran-based graphic support
package can reside in any host that
supports Fortran.

And with the intelligence at the
terminal, there’s minimum impact
on the host. You can do more
work faster.

Sanders experience? Our
graphic terminal systems are used

in computerized production projects.

Tire-tread design. Avionics defense

CIRCLE 90 ON READER CARD

systems. Flight training. Land-use

management. Air traffic control.

And dozens of other areas.
Compatible, fully equipped,

low priced. What other graphic

conclusion can you draw than the

new Sanders Graphic 7? Send for

specs and specific applications.

Sanders Associates, Graphic Systems

Marketing, South Nashua, NH 03060.

»] 603-885-5280.
SAlA

SANDERS

ASSOCIATES, INC.

DATAMATION



 Six Future Strategies for IBM

by Marvin L. Silverman

IBM is faced with pressures from domestic and foreign mainframers, ambi-
tious plug-compatible manufacturers, the courts, and the government. It
will undoubtedly find a way to handle the situation. Here are its most likely

responses.

IBM is now being tested in several
courts and in the arena of public opin-
ion. The outcome of that testing may
be years in getting to us. But we cannot
wait for the results of the contests to
anticipate what 1BM’s future strategy

will be and how it will concern others

of us in the industry. If we believe that
1IBM’s past holds the key to its future,
.we can best begin that anticipation and
some preparation now. I've tried that,
and it leads me to suggest six strategies
for 1BM’s near term future, and to
speculate on the forces the company
will be responding to as much as ten
years from now. The exercise requires
some care in doing, but I think it’s
reasonably easy to follow.

In the 1960s firms such as Mem-
orex, CalComp, Ampex, and others
emerged to offer 1BM head-on competi-
tion in what has come to be known as
the “plug-compatible peripherals” are-
na. They offered the user disc and tape
drives, memories, and printers, at
prices below 1BM’s, and the computer
giant lost market share and revenues as
the independents built up healthy busi-
nesses. In the early '70s this healthy
foundation began to collapse, and
many independents were either forced
out of business or were made to rea-
lign. 1ss was absorbed by Univac, Tel-
ex and Ampex withdrew from the oem
tape replacement market, and cbpc
emerged as a leading plug-compatible
supplier along with Itel.

To many, these events became a
cause celebre to claim unfair competi-
tion by the “giant,” and a raft of law-
suits against 1BM (many still under
way) hit the courts. Of course the coin
has another side, for the independent
oem’s forced IBM to compete in the
marketplace to recapture lost revenues
and share. In the succession of events
during the early ’70s, the user com-

-munity was the unequivocal benefi-
ciary. 1BM reacted to market share in-
trusion with upgrades to existing pe-
ripherals subsystems with resulting im-
provements in price/performance and
new sets of “alternatives” for the user.
System peripherals that had been de-
signed in the early *60s were replaced
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with equipment of better performance,
higher reliability, and improved func-
tion. .

1BM made several moves. One, the
switch from 2314s to the 2319 direct
across storage facility product line—
termed by many a “face-lift” or re-
packaging—set a precedent for direct

.cpu hook-up of peripherals through an

Integrated Storage Adapter when in-
troduced on the 370/ 145. This permit-
ted 1BM to align pricing strategies to
better compete with the plug-compati-
ble manufacturers, as well as to offer

2319s to its own System/360 customer

base.

Less controversially, but not less
dramatically, 1BM reacted to the pinch
of suppliers such as Four-Phase, Telex
and stc, and Varian, in the graphic
terminal, tape drive, and communica-
tions markets respectively. The near-
ancient 2260 terminal (and its 2848

control unit) was replaced by the -

3270. The 2400 series tape subsystem
evolved into the 2420, and then was
superceded by the 3400 subsystem
which offered advanced technology at
a better price/performance ratio. And
the 270X teleprocessing controller

gave way to the 370X programmable

controller.

The assortment of peripheral devices
introduced on the 370 opened another
round between IBM and the inde-
pendents.

Disc access times and recording den-
sities could be optimized at less cost, as
well as could tape rewind and handling
methods. Cost/performance were the
selling points and 1BM countered as-
saults by Itel, stc, and CalComp with
newer, better “industry standards.”
Several versions of the 3330 disc sub-
systems and three new models of the
3420 tape subsystem led the way for
IBM.

Another iteration by the indepen-
dents during the last two years, leaves

us today with a host of peripheral en-

hancements that represent (in- many
cases) quantum jumps in lower storage
and data retrieval costs per character.
Also, the “intelligent terminal” market
for distributed processing is still active-

ly competed for by Sycor, Four-Phase,
Datapoint, Incoterm and others.

‘In 1976, no less than the cpu itself
became the target of ambitious plug-
compatible vendors. Amdahl, Itel/ Na-
tional Semiconductor, and probably
Control Data (with a Cambridge
Memories 145 emulator) look to re-
place 1BM mainframes themselves!

Considered at least partial responses
to this new form of competition, 1BM
introduced its 168 Attached Processor
System (Aps), and followed it with
purchase price cuts on memory after
the Amdahl 470/V6 introduction.
With currently 30 machines installed,
Amdahl’s near 7% intrusion into the
large-scale 168 market leaves specula-
tion open as to a 178 in the wings.

And just as threatening to 1BM’s mid-
range cpu base was Itel Corporation’s
October announcement of plug-com-
patible models in the 148 and 158
range. Itel believes its As/4 and As/5
systems have a potential share of 2%
to 5% of what they see as 6,000 to
7,000 potential 1IBM 360 and 370 users.
Again 1BM met this announcement
head-on two weeks later in its an-
nouncement of a 158 Aps system, more
power than Itel’s As/5-3Mp. Similarly,
IBM’s anticipation of dp industry
events was witnessed this past sum-
mer when speculation  of cpc-funded
Cambridge Memories 370/145 re-
placement was hinted. The code-
named system “Colt/45” was met by a
new IBM entry, the 370/148. Simul-
taneously, a 138 system to replace the
135 was announced, I believe, as a
hedge against a suspected (and still
rumored) Japanese entry into the
mainframe market by Hitachi. In any
event, two machines five years along in
their life cycle were replaced by what
some believe to be two machines of Fs
(Future Systems) architecture.

And so in the real world of 1977,
BM is being pushed everywhere by
specialists. Their response? Well, it al-
most seems that they can announce
new products faster than ever before—
at the amazing rate of one per month.
And what this does is impact the com-
petitive situation between BM and its
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traditional mainframe competitors,
Univac, Burroughs and Honeywell.
Basically, this is what makes the new
plug-compatible competition signifi-
cantly broader in consequence to IBM
in the long run than the peripherals
contest. Univac, Burroughs,-and Hon-
eywell now face two new rivals (Am-
dahl, and Itel) in trying to woo cus-
tomers away from IBM, stiffening their
competition and the pressure 1BM feels
in the press when these companies’
‘'managements cry “foul.” Secondly,
whatever action 1BM takes to meet the
new mainframe competitors, the tradi-
tional three rivals have a tougher target
to aim at, and overtures of “antitrust
blues” can be heard in the wings.

The evolution of the series
Clearly, 1BM is caught in the middle

of what are ambitious plug-compatible
vendors on one side, and the Justice
Department on the other side, each
looking for blood. Over $5 billion dol-
lars in cash and marketable securities
attests to “reserves” in capital this giant
has with which to enter any téechnology
in dp and come out with nothing short
of the spectacular! What limits IBM is
how its actions are perceived.

I contend that the 1BM Corporation’s
stated policy of “evolution rather than
revolution” is to be taken literally.
Revolution would most certainly, it
seems in these times, bring the wrath
of the Justice Department down on the
giant in quite an arbitrary and industry-
damaging manner. It seems defensible
for 1BM to resort to a planned, evolu-
tionary approach in bridging the 370
systems .to the “next” generation
through selling better price/perfor-
mance.

We have learned from the docu-
ments filed in the Justice Department
suit what 1BM was trying to achieve in
its Fs design, and that to launch Fs,
they needed customers to shift to a
larger data base and to sharply increase
the storage capacity of their systems.
The’ attraction for the user- would be
that the Future System would be usa-
ble by ordinary people, as easily as a
hand-held calculator; trained specialists
would not be required. But the required
software could not be created. After
spending between $30 million and $50
million trying to develop the systems
software, 1BM abandoned the attempt.
- The result: a philosophy of systems
evolution through microcode disci-
plines.

What the s failure left as a lesson
for 1BM management, is currently only
the tip of an iceberg: evolutionary sys-
tems. What remains below the surface,
what we have seen and will continue to
see emerge during the next five years,
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is the knowledge and expertise gath-
ered in progressing along the s Learn-
ing Curve. Software development was
and continues to be .a major effort for
1BM. But a major breakthrough in
technology is needed to enable 1BM to
move forward with the “ease of use”
concepts planned for the 1980s. While
they progress on this course they gather
tremendous wealths of experience,
data, and research that makes the
quest more nearly realizable.

An $80 million budget for the Wat-
son Research Laboratories provides
1BM’s development lab with the back-
ground research needed to design
“next-generation” hardware products.
Something close to $990 million is
spent annually on development work at
26 .different laboratories, and if we
look hard enough we can see these and
past investments surfacing in today’s
new machines.

How can 18M provide the cost and
performance benefits of new technolo-
gies while maintaining the necessary
interfaces with existing older software
and hardware systems? To answer this
question and gain insight to the next
five years we must look at the architec-
tural foundations of the System/360.

Models 30 through 65’s instruction
repertoire ‘“‘simulated” the hardware
instruction set of the 360/75 to make
that externally appear identical across
all of the series. This simulation was
performed in a more “primitive” in-
struction set than the Assembler lan-
guage instructions the programmer
would write in. These primitives car-
ried out very elementary operations,
such as adding one byte to another, or
moving a byte from one internal regis-
ter to another. The repertoire of these
elemental instructions constituted a
microcode instruction set for a particu-
lar model, with each instruction
termed a microinstruction. Thus, the
Model 30 had microcode that differed
from the Model 50, and this in turn
differed from the Model 65.

Each microcode instruction set was
employed to simulate the System/360
instruction. set implemented in the

hardware of the Model 75. All the"

other machines executed micropro-
grams for instruction simulation of the
75. On the System/360, microcode
was stored in read only storage which
could not be altered, except mechani-
cally. For instance, 80-column,
punched mylar cards contained the
microinstructions to simulate the 360/ -
75 instruction set on the Model 30,
and these were inserted in a particular
location in the cpu. Thus the 1M 1401
and 7000 series could also be simulated
on a 360 in the same fashion as the
target model 360/75 was simulated.
As a later addition to the 360 fami-
ly, the Model 25 differed from its sister
machines in that its microcode was

executed from an inaccessible portion

‘of processor storage called Writeable

Control Storage (wcs) that could be
altered electronically. Additionally,
writeable control store was used to
simulate some of the functions of
hardware disc drive adapters, chan-
nels, and communications attachments
which had previously been programmed
through those devices like the mylar
cards. Alterations to the control store
were made by reading the new micro-
programs, in card image form, through
standard 1/0 devices.

The System/370 Models 135 and
145 that evolved from the Model 25
were microprogrammed computers us-
ing the writeable control storage prin-
ciple. Here it was termed Reloadable
Control Storage (Rcs) and was avail-
able in larger sizes than on the 360/25.
Additionally, the larger bandwidth of
the individual 370s dictated implemen-
tation of different microinstruction
repertoires on each machine. The 158
and 168 (155 and 165 also) used Rcs
for microcode storage. Each machine’s
microprograms were individual to that
system and could not operate on any
other model.

On 370s the microprograms were
loaded into rcs through a new IBM
facility, the “floppy disc.” 1BM’s intro-
duction of this reliable diskette tech-
nology, which stored and transferred
data quickly, opened up a new storage
medium for the dp industry as a whole.
But more importantly for 1BM, it pro-
vided a fixed medium for implement-
ing control functions in random access
memory for the cpu, channels, and 1/0
device adapters.

To date, major 1BM subsystem con-
trol facilities employ a micropro-
grammed peripheral processor that can’
be easily upgraded or modified via
floppy disc loading of RAM housed in
RCS. In the cpu arena, Models 138 and
148 demonstrate 1BM’s propensity to-
ward increasing Rcs in order to house
more operating system functions. For
these two systems, the VSI Releases 6
and VM/370 microcode permit in-
creased throughput levels over and
above what could be attained with soft-
ware simply by bypassing instruction
decoding, translation, internal register
loading, etc. These control functions,
performed by the microcode to execute -
the 370 instruction repertoire, elimi-
nate costly cpu cycles that 1BM has
seen fit to bypass for “certain” operat-
ing system functions. ’

Six strategies

But to see further along the road
ahead, we must closely examine where
we have already traveled. As the
360/25 pinpointed the framework
architecture of the 370, today’s hard-
ware and software developments from
Armonk depict the “next generation”
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systems through the early 1980s. The
signposts along the way read “Evolu-
tion” of hardware/software systems
while competing fiercely for better
price/performance. Proven technolo-
gies from continuing research and Fs
development integrated with hardware
and software design point IBM on an
overall path of shifting software into
hardware/ firmware.

I see six distinct strategies for sys-
tems architecture that 1BM will em-
ploy during 1977 to 1981. First, a
“functional distribution” of operating
system components into firmware can
be accomplished easily over a wide
range of systems through microcode
simulation. - Current and future soft-
ware upgrades to Mvs systems will be
made through Selectable Units (SU’s)

added to the base system. Beginning-

with vsl Release 6, the 158-3 APS se-
lectable unit is available. The distribu-
tion of hardware su’s suggests the sim-
ulation of software functions in firm-
ware without service disruption to the
user, yet providing the seemingly evo-
lutionary characteristic in external in-
terface he has grown accustomed - to.
But for the plug-compatible vendor,
1BM could build an almost insurmount-
able roadblock!

" Maintaining proprietary rights or
patents to its microcode, IBM’s adop-
tion of what I term a “distributed func-
tion” philosophy in design, could spell
trouble for oem’s. As a long term strat-
egy, plus-compatible peripherals as
well as mainframes could be unsuc-
cessful, unless large amounts of firm-
ware development dollars were to be
spent to keep pace with 1BM. The plug-
compatible manufacturers would have
to constantly be guessing whether the
function employed in operating system
or hardware device support existed in-
board or outboard of the cpu.

Second, the 1Ms/vs and cIcs/vs
software announcements are what I
consider another long term strategy of
1BM: “unbundling scp software.” By
charging separately for the operating
systems software and related applica-
tions processors, IBM would effectively
revalue its inventory and pass the un-
bundled costs along to the user in the

form of higher software bills, and low- -

er hardware costs. For the oem’s, this
would spell shrinking of profit-margins
to remain price competitive.

Third, I see “a new 370” in the form
of either a new more fully micropro-
grammable 168-level cpu or a 370/178
announcement, to round out the cur-
rent product line and carry it through
1981-1982, and to effectively compete

with Amdahl. Two things will be re-.

quired of such a cpu: flexibility more
like that available through micropro-
gramming in the lower end of the line,
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and greater speed internally.

But more important is the ability
to continue on established paths and
provide the evolutionary enhancements
to the outboard subsystems via micro-
code. Linked directly with this would
be the expansion of multiprocessing to
more than two cpu’s and even to include
networking architectures. The logical
outgrowth of the virtual storage hard-
ware and software design would be the
incorporation of virtual channel logic
within these device interfaces (some-
thing Fujitsu currently has on the M-
190!) Last, bubble memory itself will
be tested by 1BM and win entry to
software and microcode program stor-
age both inboard and outboard of the
central processor.

Fourth, look for refinement and en-
hancement of support for distributed
processing systems and further applica-
tion of terminal-minicomputer based
distributed data bases employing the
technologies developed for the larger
host systems.

Hand in hand with these develop-
ments, IBM’s future strategies in word
processing, the fifth area, will be direct-
ly related to its current penetration of
the business office market through the
Office Products Division, providing
opportunities for further expansion
there. Coupled with a “distribution of
functions” into more  intelligent con-
trollers feeding host computer net-
works, the present capability to trans-
mit letters and data in paperless form
foretell a time when even the postal
service may be hard-pressed to com-
pete.

Last, and key to the latter of my two
“predictions,” 1BM must first establish
its System Network Architecture to
provide high speed, high quality, cost
effective data transmission for its large
scale systems interface. Developments
such as their joint venture into Satellite
Business Systems, Inc. seem to leverage

" these strategies, with ultimate success

hinging on government regulatory ag-

- encies as well as computer technology.

It is noteworthy that Japan is the
only country outside of the U.S. where
domestic manufacturers hold a majori-
ty share of the computer market:
56.9% on a value basis, 63.6% on an
installed basis as of March of last year.
As of the same date, 1BM holds only a
25% share on a value basis, and is a
prime target of the Japanese computer
manufacturers. Japan continues to
build its native computer capabilities,
with massive infusions of government
aid being supplied, and cooperative ap-
proaches to hardware/software sys-
tems development being made legally
binding. Fujitsu has its own version of
svs and Mvs running on its M-Series
systems, and is working on a new ver-
sion of the Mvs system, Too, the Fu-

jitsu-backing of the Amdahl Corpora-

tion is important to Japan’s success in
the industry—especially to its ability to
compete with IBM.

The Japanese pose a highly competi-
tive threat to the United States com-
puter industry during the 1980s given
their technology, their government
support, their cooperative approach,
their intensity, and the example of
what they did to the U.S. home enter-
tainment business. To IBM in particu-
lar, the importance of Japan as a com-
petitor cannot be underestimated, and
the effect they have in the years ahead
may well change and shape the course
that 1BM adopts in its marketing and
development strategies!

By the mid to late 1980s it is very
possible that only” Americans and Jap-

- anese will have the technological skills

required to compete effectively in dp
markets. But possibly the key indicator
of how the events of the next ten years
will turn out for the U.S. dp industry,
should be gauged by the fact that the
Nippon Electric Company has partici-
pated in the construction of more than
half of the 130 ground stations in the
Intelsat System—and in 20% of the
cases supplied the entire station. The
Japanese penetration of the global sat-
ellite communications market could
spell competitive troubles for 1BM if, as
all these strategies suggest, the com-
pany is betting heavily on the sBs
venture in the decade ahead. The big
competition—that which will force the’
adoption of IBM’s next six strate-
gies—may be not the plug-compati-
bles, not the U.S. mainframers, not
even the plug-compatible cpu makers,
but - those firms whose labels read
“made in Japan.” %

Presently the manager of technical
support within American Express’
systems planning office, Mr. Silver-
man began his dp career as a sys-
tems programmer working for 1IBM
on the CP/67 executive and work-
ing on the GE-420 time-sharing sys- |-
tem while employed by various ser-
vice bureaus. More recently, he was
the manager of computer planning
for the Chase Manhattan Bank, and
worked for Whitlow Computer Sys-
tems Inc., in the production of IBM-
compatible proprietary software.
He is also currently the president
of the OS Eastern Region Systems
Group, an organization of 120 New
York area IBM installations.
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An OEM flexible disk subsystem is more than the sum of
its parts. Getting optimum performance at a low unit price
requires design control to eliminate redundancy and volume
production to reduce cost.

That's where our "parts” come in. The RFS7500 is a com-
plete flexible disk system engineered and built by Remex,
one of America's leading OEM peripherals manufacturers.
Hardware, firmware and software are designed together to
produce a package more cost/performance effective for the
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quantity buyer than an "in-house" system or one purchased
from a second level supplier or minicomputer manufacturer.

The RFS7500 is comprised of one to four RFD1000 Flexible
Disk Drives, a microprocessor based controller/formatter,
interface and software for most major minicomputers plus
power supply cabling and rack mountable chassis. Because
it is a fully integrated subsystem, the RFS7500:

[0 expands data capacity through implementation of
IBM3740 format or a user selectable 1, 2, 4, 8, 16, 26 or 32
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sector format. [J saves computer time by data block transfer
of from one to 65K 2-byte words on a single command from

‘the host. [J reduces core memory requirements due to

automatic track and sector search and auto-initializing
without software. [1 simplifies operation and system inte-
gration by 8-command structure. [J saves space by housing
interface card in the system chassis in some configurations.
[ speeds access through 6 ms track to track speed plus’
unit select.

So when you're building an OEM flexible disk based
system, don't go to pieces —go to Remex, 1733 E. Alton St.,
P.O. Box C19533, Irvine, CA 92713. (714) 557-6860. We're
ready to do our part.

Ex-Cell-O Corporation

REMEX DIVISION
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Hazeltine is turning

0O

Honolulu ?
(808) 521-5306 °

_North America
into one gigantic

omputer terminal
sales and service

network.

¢ Calgary Utica
. (315) 732-1801

® Vancouver

Toronto (‘f\ W
- - ® Montreal
® Seattle \‘“~~-__-'___—-\\ P g /
(206) 242-0505 . Syraciy - “ . eBoston
' (313) 599-2651 [ (617) 261-5867
. '#Rochester ® Southbury
Chicago (716)(254-2479 (203) 264-9494
(312) 986-1414 q _/*Buffalo 7 New York
Detroit 21716) 223-44901( (212) 586-1970

Pittsburgh
| (412) 3434449

Philadelphia

: Cedar Rapids 13 )
(S;(};)L.f;‘;g‘iys (319) 396.5662'0 (0 1) 959-8223
[ ]

Kansas City ¢ Columbus (215) 676-4348
e San Mateo (303) JREINETS (9137821177 e (614) 488-5913 Washington, D.C.
(415) 574-4800 Wichitas o St. Louis (703) 979-5500
(316) 681-0011 (314) 731-5200 .
g . .
® Los Angeles ¢ Albuquerque o Atlanta
(213) 553-1811 ‘ (505) 255-2330 (404) 434-8444
® Scottsdale . ® Dallas
. (602) 957-9110 (214) 233-7776

® Houston Y ® Orlando

(713) 783-1760 (305) 628-0132

Clearly the new Standard in its Class

Sales Representatives are standing by to answer your call for a demonstration in your office.

Hazeltihe Corporation, Computer Terminal Equipment, Greenlawn, New York 11740 (516) 549-8800 Telex 96-1435
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For Worldwide Sales Information Call: (516) 549-8800
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The Read/Write Error Bug.

r—e,

3N

o

| If theenvironment’snotright, -
this bug won’t let your computer read/write right.

An unstable environment results in the appearance you can rely on EDPAC to protect your computer
of the Read/Write Error Bug. Sudden temperature - like no regular air conditioning system can.
changes, dirty air, static electricity, high or low )
humidity can nurture this costly pest. Before the Read/Write Error Bug plagues you with

EDPAC Process Cooling Systems are specifically another costly error, contact EDPAC today!
engineered to achieve an exact, totally regulated SEND FOR OUR BOOKLET. HOW TO GET THE
environment that will prevent such occurrences. So BUGS OUT.

Please rush me your money saving booklet.
Name
Title

I

I

|

: I
Company |
Address |
Phone I
|

[

|

I

|

|

EDPAC

PROCESS COOLING FOR COMPUTERS
L_ Mail to: EDPAC, AC Manufacturing Company, Cherry Hill, N.J. 08034 ¢ 609/428-9800

EDPAC is a product of AC Manufacturing Company
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"Sycor service keeps my
network uptime to 98.5%.

Bill Dierkes, VP Information Systems,
The Keebler Company.

The Keebler Company, second
largest producer of cookies and
crackers in the U.S., has six bak-
eries and 63 distribution centers
serving 90,000 retail outlets.
Keebler’s sales force of more than
1200 used to mail 40,000 orders
per week to the 63 distribution
sites, where processing and in-
voicing were done manually. The
problem was, these orders weren'’t
getting processed fast enough.
The installation of Sycor intelli-
gent terminals changed all that.
And established a new set of order
processing standards. Operating

at peak efficiency, invoices are.

now transmitted from the CPU
back to the branch locations the
same day orders are received.
Keeping up this level of perform-
ance demands terminal and serv-
ice reliability.

Keebler puts Sycor to the test.
After a year of operation, Infor-
mation Systems VP Bill Dierkes
wanted to know how reliable Sy-
cor terminals and service were.

“I conducted a survey of 61 of
our Sycor terminals from Decem-
ber, 1975 through May, 1976.
Some of the terminals were in
out-of-the-way places like Minot
and Fargo, North Dakota; Billings,
Montana; and Pocatello, Idaho.

Places where service might be a
problem.

“What I found out really
amazed me. Naturally I expected
the terminals to be reliable, and I
expected Sycor to back them up
with good service. But even I was
surprised to find that, when a sta-
tion went down, 80% of the time
it was back up again in four hours
or less. And 95% of the time in
eight hours or less.

“When you consider that each
location uses the terminal an aver-
age of eight hours per day and
that there are 127 working days
in the six-month period surveyed,

the total system was up 98 5% of

the time?”’

A Sycor intelligent terminal
is a management tool.
Beyond fast maintenance and

reliability, Bill Dierkes has
found many other benefits from
his network of Sycor intelligent
terminals.

“Price, ease of installation and
the Sycor terminal’s ease of op-
eration were other factors I con-
sidered. But the real benefits
emerged when the system was
installed. As soon as it was up and
running we were able to reduce
order processing labor by 75%,
inventory by 15%, and process
40,000 accurate invoices per
week. My Sycor system is a real
management tool.

“We're extremely satisfied at
Keebler with the overall perform-
ance of Sycor terminals. And the
people responsible for maintain-
ing them?”

Put Sycor to work for you.

To find out how much Sycor intel-
ligent terminals and responsive
service can mean to your net-
work’s efficiency, contact Bill
Newell, our national sales man-
ager, at Sycor, Inc. Corporate
Offices, Ann Arbor, MI 48104.
Better yet, call one of our near-

by sales offices. We're listed in
‘the Yellow Pages under “Data

Processing Equipment”’

Sycor puts computer power where the work is.

February, 1977
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Courier Terminal Systems,Inc.
2202 East University Drive ®m Phoenix, Arizona 85034
(602) 244-1392 m TWX: 910-951-0685

DOMESTIC/INTERNATIONAL/OEM

At Courier,
we know the meaning of systems.
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The Midicomputer

by Douglas J. Theis

For small scale users with growing pains, or for large scale users wishing to
decentralize, this “forgotten” class of machines can be a perfect fit.

As minicomputers strike out for new
records in computing per dollar, and
large scale systems push the limits of
how much figuring they can do with-
out taking a breath, one class of ma-
chines is being largely ignored. This is
the “midicomputer” group, the ma-
chines whose mid-length word sizes
and less than midsize price tags posi-
tion them just right in the hardware
spectrum to be attractive to small scale
hardware users with expanding work-
loads and to large scale users seeking to
decentralize.

. It’s a mistake to ignore them, possi-
bly a big mistake. Midis can often offer
the best of two worlds. First, they are
far less expensive than large scale com-
puters. Second, they can frequently
beat the minicomputers at their own
price/performance game by delivering
much higher throughput at compara-
ble prices.

Once there might have been reason
to ignore the group when considering
general purpose applications. Midis
were typecast as being for real-time
use only, or for specialized applica-
tions only. It is time to reconsider any
such conceptions. Midis now offer
interactive BASIC, RPG, and COBOL, as
well as FORTRAN. They also provide
multiprogramming operating systems,
data base managers, terminal-based
data edit and data entry, remote job
entry, and other niceties.

The group is not large, as we define
it. It is composed of products with 24-
or 32-bit words sizes and price tags
under $100,000. Included are systems
from Harris Computer Systems, Inter-
data, and Systems Engineering Lab-
oratories.

True, some computers from other
manufacturers also compete in this
marketplace. But although “larger”
machines, such as the low end of the

February, 1977
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1BM 370 line or the Digital Equipment
Decsystem-10, can do the work, they
don’t fit under the price ceiling. In
most cases they don’t come close.
“Smaller” systems, such as the million-
byte minicomputers, miss the cut the
other way. When fully configured,
their prices are comparable, but due to
their shorter word lengths and narrow-
er data paths they may offer only half
the performance for some applications.

‘Minis use words of 18 bits or less.
That means their memories, memory
buses, and 1/0 buses are all 18 bits
wide or less. To perform a 32-bit oper-
ation or the equivalent amount of
work, they must do two loads, two
stores, and use two cpu registers. All
of this drags down their effective
throughput. Their disadvantage also
shows up when they attempt to provide
large volumes of high numerical preci-
sion answers.

Table 1. shows several name brand
computers of the “maxi-mini” class.

Each was considered but eventually
excluded from the midicomputer classi-
fication we use due to its data path
widths. Even DEC’s ppP-11/70 must be
classed as a mini in spite of its 32-bit
Massbus 1/0 and cache memory con-
nection; its 16-bit cpu, memory, and
Unibus clearly limit it.

One machine, the Interdata 8/32,
went through that evaluation and was
classed as a midicomputer in spite of
one limitation. Although it has 16-bit
1/0, its cpu, registers, and main mem-
ory path widths are wide, giving it most
of the features of a larger-than-mini
machine. (The firm’s obvious reasoning
for falling back to 16-bit 1/0 was that
it already had 16-bit 1/0 controllers,
and the costs of developing double-
wide ones is very high. Still, we would
expect them to do it in the near future.)

Operating systems
As suggested earlier, these computers
all got their start in real-time applica-

Harris Computer System’s line of midicomputers began life as Datacraft models.
Shown here is the S220 cpu. The Harris line is unusual in that it uses a 24-bit word
rather than one of 32 bits, and that it is optimized for double-precision floating point
arithmetic (in fact, single-precision results are obtained by discarding the least sig-
nificant 24 bits from double-precision results).
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tions. They worked at jobs in process
control or other event-driven uses,
where the results of their processing
had to be produced quickly enough to
influence external processes in a timely
way. This was the real kind of “real-
time,” not just “interactive” applica-
tions, as the word has come to be
used.

It’s no surprise then, that these com-
puters all have advanced real-time op-
erating systems. In fact, their execu-
tives have evolved over the past 10
years or so to where the user need only
specify parameters for assigning ser-

vice routines to interrupts and timings,
or for priorities for various event sce-
narios. All that remains for the user
beyond that is to code driver routines
for new or unique equipment, and to
code computational algorithms.

All of the real-time versions of the
operating systems use a disc and are
designed to minimize the use of core
for operating system residence in spite
of the machines’ relatively large mem-
ory capacities. Compilers and support
software are made disc resident too, as
are user routines when not being exe-
cuted, and the file manager—which is
integral to the operating system.

To provide the capabilities for pro-
gram development and remote job en-

MINICOMPUTER VS. MIDICOMPUTER THROUGHPUT CHARACTERISTICS

32 Bit Cpu Register
Manufacturer/ Instruction Bu Memory In ut/Output
Model No. Formats Or anlzatlon Bus Width s Width
(Yesor No) (16o0r32bit) (16 or32bit) (16 or 32 bit)
Data General Yes 16 16 16
C/330, S/230
D;gltal Equipment Yes 16 16/32* 16/32%*
PDP 11/%0 (both) (both)
Hewlett Packard No 16 16 16
3000
Interdata Yes 32 16 16
. 7/32
Modular Computer Systems Yes 16 16 16
Modcomp \"
Yes 16, 32, 32 16 16
P300, P400, P500
Varian Yes 16 16 16
V77-600
Harris 24 bit 24 24 24
$100, S200, Slash 6
Interdata Yes 32 32 16
8/32
Systems En Yes 32 32 32

/35 32/5gS 32/XX

* Memory to cache is 32 bits and cache to cpu is 16 bits.

**Memory to disc or tape controller is 32 bits.

~ Table 1.

The Interdata 8/32 is the only computer in this class which currently supports user-
programmable writeable control store. The machine also has four specialized instruc-
tions which allow the user to set up any number of circular lists in memory for stack
or queuing operations.
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try concurrent with other operations,
significant additions have been made to
the base real-time operating systems.
For example, when real-time executives
are to be extended to support multi-
tasking, the disc file formats for real-
time and batch mode jobs should be
compatible, and file protection should
be provided. Furthermore, one would
want batch programs to be able to read
real-time files after they had been up-
dated by a real-time job. Potential cus-
tomers should check for these features.

The true challenge was to-expand
the real-time operating systems without
degrading the machines’ overall per-
formance on any one task. The basic
approach used by all vendors is context
switching. Something about how the
vendors claim to have handled this is
suggested in the comparison tables in-
cluded in this article, where the num-
ber of concurrent tasks supported and
the scheduling method are listed. Some
partition of memory between fore-
ground and background operations, ei-
ther concurrently, or one job at a time,
is utilized by all three suppliers.

Also, each vendor has extended its
FORTRAN for real-time applications
with assembly language subroutines
which allow FORTRAN programs to
control real-time processes. These rou-
tines are used for initiating foreground
programs at specified times, for hold-
ing execution for a specific delay, and
for providing special low overhead 1/0
operations, among other tasks.

Other real-time routines issue 1/0
commands to external equipment, such
as an analog to digital converter for
example, by using modified FORTRAN
Read and Write statements. (Another
example is the subroutine used to load
a value into and read out the interval
timer.) These subroutines have param-
eters for arguments such as the num--
ber of channels, scaling factors, and-
variable names. High overhead func-
tions, on the other hand, such as the
FORTRAN Format statement, are usual-
ly done outside the real-time operation.

All of the FORTRAN compilers men-
tioned here can accommodate in-line
assembly language code entered by the
programmer. This feature provides a
convenience and flexibility of extra
value to the real-time programmer. Of
even more importance is the ability to
generate reentrant code, so that one
program can resume execution exactly
where it left off when interrupted by a
higher priority routine. When used in
service routines, reentrant code enables
several user programs to access the
same copy of a routine, cutting storage
requirements.

Other support software offered with
these systems includes a loader, which
is-generally small because features such
as linking are handled by what is called
a cataloger or establisher program

DATAMATION



ROLM .
welcomes DECto the

Mil-Spec computer
market.
Weve been
where

theyd like

Complete hardware redesign of a commercial
minicomputer to produce a fully nomenclatured Mil-
Spec version is nothing new. ROLM did it eight years
ago along with Data General.

And today, there are over 3,000 ROLM Mil- Spec
minicomputers in airplanes, jeeps, trucks, buoys and
just about everywhere else. And they’re doing what

industrial and military users want them to do: fill the
need, and do so reliably.

R0 L ] ——

CORPORATION

be.

They work. You can ask any one of our hundreds
of users on land, in the air, on the water — or even
under it.

But don’t take our word for it. Send for the ROLM
catalog that describes our five separate models, our
memories, 1/0’s, peripherals. and extensive software.
We deliver most systems in 30 days. Just send in the
coupon and your project will be where you want it
to be...on time with ROLM. ‘

Name. Title.
Company.
] Address
City. State __Zip
18922 Forge Drive, Cupertino, CA 95014. (408) 257-6440
In Europe: 645 Hanau, Muehlstrasse 19, Germany, 06181 15011, TWX 418-4170.

N
(3,4

F ebruary, 1977
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( GEE, IM SORRY, BOSS. BUT THE

9%0 GFOAORD' DUPUCATOR 15 ON THE BUNK AGAIN.
3 on OC%MI& \\i ﬁ@
I."' ¢ b o - //2\
CHOP pupucares h@v

Don't let COM slow down, just when

Bruning can tailora fast, tabletop model, our OP10 or OP11 can take

. care of your low-volume requirements. Every
easy and dep_endable hChe Bruning microfiche duplicator provides
system espemally fOI you. ‘ quality that meets or exceeds industry
You shopped around for your computer and standards. _

COM unit. If you give the same careful You can choose vesicular or diazo process
consideration to your fiche duplication and in most models, and all high-speed units
retrieval systems, we think you'll go with mate to an automatic collator—

the proven ones. From Bruning. , a Bruning exclusive.

Our broad line includes everything INFO In addition, we're the only supplier
you need to tailor a fast, accurate e \__ Wwho can tailor your system with either
and dependable fiche system. . SOURCE fast, automatic fiche retrieval
One that uses your COM data COMPUTER DOCUMENT devices or manual microfiche
base, yet is simple enough for ! ! readers.
anyone in your office to operate. COM CAMERA The Bruning 96 is our newest

A Bruning fiche system means ~ cartridge retrieval/printer. With
quality and dependability. Based on pushbutton ease, yougeta display of
proven performance—the fact that a s any account in the house—and a hard
system is only as good as it works— copy, it needed—in seconds.

Bruning represents an l If you don't need hard copies,
outstanding value. DUPLICATOR | ] get a Bruning 95. It has all the

Say you want to duplicate fiche. other convenience features
At 1500 copies per hour, our of the 96.

OP59 is the world’s fastest microfiche An automated Bruning reader,
duplicator. If you prefer a handy R[E)TEslg\égL such as our new pushbuttion Model 97,
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o UES, SIR. | HAVE THE ENTIRE STAFF  [3 s
| ~ LooKING FOR THaT | RETRIEVAL I 6OT THOSE
, N A weorumon ar |, SECTION | BARGAIN
‘ N N AN THIS VERY MOMENT. SUSTEM BREAKDOWN
, NOW [ CAN SEE BLUES,

/\’&\\

it’s getting down to business.

“ also gives you a good look at the information variety of applications. Quite possibly, we
| you're after. can do the same for you.
And if you don’t require the speed of an Call a Bruning Micrographics Specialist

for more information. Get answers, not just
order blanks. Or write Bruning,

1834 Walden Office Square,

Schaumburg, Illinois 60196.

automated system, we offer a variety of
manual readers.

Now you can tailor your own flexible, fast,
microfiche system for every location you

need to cover. We've bridged the gap The bold force in micrographics.
‘ between questions and answers in a wide

BRUNING

DIVISION OF
® ADDRESSOGRAPH MULTIGRAPH




MIDICOMPUTERS

zDeSIg‘
/Date 1stin
{Word lengt
Memo ry cyc
bl.-precisi

OPERATING SYSTEMS i m
'  VULCAN

‘Designations. &5 same as SlOO
Types multi-user, t-s, batch r-t s
Maturlty 2 years old, 55 sites

Main memory requnred
Disc memory required -
Foreground/background
Scheduler

Special features

20K-45K words core req’'d
1.5MB disc required

1024 tasks (inc termmals)
time-slicing/priority

dynamic memory allocation,
interactive debug, spooling,
memory protect, sort/merge,
dlSC compressmn, RJE

SUPPORT SOFTWARE

Assembler 2-pass macroassembler “‘'same as S100
Loader. k linking loader with overlay .
Data base manager TOTAL ($10,000)
FORTRAN extended ANSI FIV
COBOL X3.23-1974 ANSI
BASIC - compiler
Others ~SNOBOL 1V interpreter,
i RPG1l, and FORGO (load
and go FORTRAN with
extensive diagnostics)
PROCESSING :
Instructions 120, hardwired 120, hardwired
Arithmetic 2's. complement 2's-complement

‘Bit/byte manipulation -

43 blt/byte mstructlons
General timings: :

43 b|t/byte instructions

load and store 750nsec 540nsec
- test and branch 750nsec 540nsec
logical (Boolean) : 750nsec 540nsec

. 24-bit mantissa (fixed pt) -
1.5usec (inc memory ref)
- 6.0usec :

i 11.25usec

39-bit mantissa’

. 2.2Busec (inc memory ref)
~'5,25usec . :

" 12.0usec =
i muiti- -reg save and restore, :
-+ Pl entry.and exit, 10usec

“hardware square root,

Singléa-precision Fit. Pt. 24-bit mantissa (flxed pt)
a ;
2.32usec
~ 6.32usec
“39-bit mantissa
1.8usec (inc memory ref)
5.90usec
- 11.16usec -
- multi-reg save and restore, -
Pl entry and exit, 10usec -
hardware square root

multiply
divide
Dbl- %reasmn Flt. Pt

multlply
divide - ; i
Specnal mstructlons

" compare ~ ’compare
MEMORY cr '
Main memory data pathﬂ o 24bits . 24 bits
Interleavmg e oo oinonel L2-0r 4-way |nterleavmg ;
Memory size”  96KB-384KB < 96KB- 768KB
"Vlrtual" memory size . ; 768KB o L 768KB
INPUT/OUTPUT - e

1/0 data path 24 bits e :
Aggregate transfer rate -1.33M. words/sec .
1/0 processors/subchannels Otol2(@4 subchannels each)

Direct. memory access . optlonal

PRICING
Typical system price

‘ "éa‘iﬁé(&sSlpOf S

'$1 19,000 - $179 000

Conflguratlon prlced S 8120! cpu with ‘~64K words 64K S210 cpu‘ : .
S 10MB disc .. 40MB disc g

© o 300lpm prlnter

- '300cpm reader - . - . 300cpmreader =

-+ Model:2310 console .+ 2310 console = -

© 9-track mag tape . O9tracktape = o
DMA- o ; i 1float|ng pomt hardware

_ 300lpm printer

- MAINTENANCE e o
Monthly fee ' a0, 75% of pnce ; :
Guaranteed response: 24 hours (80% @ 4 hours)
Service centersorreps. 2

: same as SlOO

1.12usec (inc memory ref)

& 24blts S
4.4M words/sec

1t08(2 subchannels each)

optlonal s

i $70 500 S

.. 64K Slash'6- 1 cpu ($38 500) X

- 5.4AMB disc ($11,500)
~:300ipm printer ($14, 000)

4_~ASR‘3’3’conso’|e ($2,500)

DMS Disc Monitor System -
multi-user, batch, t-s, r-t

5 years old, 100 sites
12K-18K words memory req’d
1MB disc memory.required
128 tasks (inc terminals)
time-slicing/priority

dynamic memory allocation,
interactive debug, spooling, -
file security, common, file
compression, indexed seq
files, sort/merge, RJE

same as S100

120, microprogrammed
2's-complement :
43 bit/byte instructions -

1.2usec
900nsec
1.2usec’
24-bit mantissa (flxed pt)
1.2usec (inc memory ref)
6.3usec
12.9usec
39-bit mantissa o
2.03usec (inc memory ref) E
6.18usec ;
11.88usec § ‘ e
‘multi-reg save and,restore,{ S
Pl entry and exit, enable/ :
disable, square and square - = ..o
root flxed to floatlng, etc. i

: 24 blts

none (2- word access, though)

 4BKB-144KB
- 768KB.

300cpm reader ($4,000)

S ;s~ame asS100. - o
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‘Busec add/S'
ORTRAN, COB

2.5usec-5.3usec ultiply
’FORTRA, OBOL, BA!

- RTM (dlsc)& PDX (core)
~ 'multi-user, real-time

: OS/32MT :

multi-task, real-time. batch i
i 2years old, sites not given = 7 years old, 200 sutes S
= 15K-32K words core requlred 11.K- 32K words core req'd s

~same as 32/35 : : sameas32/35

- optionally, 10MB disc: - .* ' 1MB"
256 tasks (with termlnals) 256 tasks (inc termlnals)
priority with time-slicing *‘priority/timer -

~ 'dynamic memory allocatlon, -~dynamic memory allocatlon. :
..interactive debug, spooling - interact debug TSS optional, =
(to be released), file mgmt, - spooling, soft/hard priority,
“inter-task communication, - security, global common, -
gtask-level mterrupts S multiple overlay, HASP etc

‘2 pass macroassembler ‘2 pass macroassembler "same es'32/y‘351: =t "semea's’ 32/35
linking loader with overlay.  linking loader with overlay - Sl g
~from several independents . optional DBMS ($8,000) -

“superset of extended” '~|nteract extended ANSI FIV
U FORTRAN v cr
o fcompller =% o |nterpreter (to be released) ,"
-~ interactive Level II lnterp © “interact interpreter or cplr :

- GASP (simulation)
- PCX (process control)
L struct FORTRAN preprocessor

- CORAL 66 (simulation, esp

156 mlcroprogrammed/ same as 32/55
: L hardw1red : e
2! s-complement o hexademmal/Z s- complement hexadec:mal/Z’s-complement e
10 bit/byte lnstructlons 26 bit/byte |nstruct|ons : ;26 bit/byte mstructlons e
- 0.4-1.25usec Ioad/2 Ostore : 900nsec : 813

0.4-2.0usec 2

'e":to 178 mlcroprogrammed ‘ 154 mlcroprogrammed "

1.0-1.82usec (mc mem

‘2.4usec/1. 95usec (inc refs) .

- 1.75-2, 50usec -7.0usec/3.95usec
. 3.6-4.45usec . 9.0usec/4. 10use
56-bit mantissa ‘ 56 bit mantlssa ,56 bit mantissa
11.04-3.75usec (mc mem ref) 6. 3usec (inc memory ref)

22.5-5.3usec  24.9usec. 24.5usec/5.6usec
-42.5usec/6.85usec

jload/store file, call

36 blts (4 bits parity)
Oto 4-w‘35'13 lnterleavmg

“2.way interleaving
' 128KB-1MB.
_does. not apply

4096 (256 subchannels
standard

:64K .cpu ($68,000)
'5MB disc ($6,000)
-300lpm printer ($10,000)
300cpm reader ($3, 000)
KSR-33 $1,600)

30cps console printer

same as 32/35‘

0.8% of sale price
gg:‘purs/ in-major city

*spemflcatlons subject
to change before announcement
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which can reside on disc. Spooling is
supported (with higher priority 1/0
also supported for real-time operations
which require it), and interactive de-
bugging is available either as a standard
feature or as an option. Full-fledged
data base management systems are not
usually offered as standard equipment,
but they too are available as options.

Processing .
Midicomputers provide a compre-

hensive instruction set consisting of
some mix of full word (32 bit), half
word, byte, bit, and double-precision
instructions. The addressing modes in-
clude direct addressing plus various
combinations of indirect, indexed, in-
direct indexed, immediate, and ex-
tended addressing.

The instruction set itself is usually
implemented in microprogrammed
hardware rather than hardwired
combinatorial logic. The micropro-

grammed implementation has a cost"

advantage and some degree of flexibili-
ty. It.also facilitates software compati-
bility in new machiné models: How-
ever, microprogramming changes are
not practical for the user to make ex-
cept on the Interdata 8/32, because
modifying or adding to the instruction
set impacts the off-the-shelf software
significantly. (The Irterdata 8/32 fa-
cilitates user microprogramming with
four instructions for its optional
Writeable Control Store memory; these
are Read, Write, Enter, and Branch to
Control Store.)

Of particular significance is the fact
that these machines have double-preci-
sion floating-point arithmetic represen-
tation. (And since their execution
times are significantly slower when
they are implemented in micropro-
grammed hardware, sometimes both
microprogrammed and hardwired in-
struction implementations are avail-
able.) All these machines use a 2’s-
complement fixed point notation for
negative number representations, and
all make standard integer arithmetic
available for those applications where
it is needed.

And each of these machines has
some unique cpu instruction capabili-
ties. The Interdata 8/32 has four circu-
lar list instructions (remove from top,
add to bottom, remove from bottom,
add to top) which allow the user to set
up any number of circular lists in
memory for stack or queuing opera-
tions. It also has a special instruction
for data’ communication operations to
do a cyclic redundancy check on a
modulo-12 or modulo-16 basis as speci-
fied by the programmer. The Harris
Slash 6 has a unique hardwired float-
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ing-point square root instruction and
instructions for conversion between
fixed and floating-point. The seL 32 se-
ries has special instructions for inter-
rupt control and priority level desig-
hation, and also 26 instructions for bit-
manipulation.

Memory

In order to enhance performance,
most of these machine architectures
have gone to interleaving memory
banks to achieve a higher effective cpu
to memory bandwidth (transfer rate).
This allows some degree of overlap for
increasing the number of words ac-
cessed per memory cycle, and is ac-
commodated by a wider bus between
cpu and memory. The Harris Slash 6
and Interdata 8/32 also both use a
mini-cache technique with two double-
word registers to increase machine
throughput,

This class of machines predominant-
ly uses core memories. The only deliv-
ered semiconductor machine in this
survey is the Harris Slash 6, but falling
semiconductor costs along with cycle
time improvements will surely cause
more changeovers in the near future.

Without error correction, reliability
of RAM’s today is about the same as
cores. This, along with other factors
such as proven design and availability
of core explains why RAM’s were not
used sooner in these kinds of machines.
In addition, there are applications
where core is preferred because of its

. nonvolatility. Many industrial or harsh

environments require core because it is
less sensitive to these conditions, for

f

instance. However, users can put bat-
teries on their semiconductor memory
systems to make them a viable alterna-
tive under conditions of sudden power
loss.

Built-in memory error detection and
correction circuitry can be added to
either memory technology. Typically,
error detection and correction methods
will handle two error detections and
one correction before maintenance
personnel must take action. (Usually
light displays or other indicators show
the up-to-date status.)

Now, with single-bit error correc-
tion techniques and the densities of
today’s RAM devices, (easily 4K per
chip), several minicomputer manufac-
turers have achieved an overall RAM
memory system reliability which is sig-
nificantly better than core systems de-
liver (5 to 10 times more reliability
than core or early semiconductor sys-
tems without error correction). The
goal for RAM devices in a system is
0.001 failures per 1,000 hours, which
is equivalent to a meantime between
failure (MTBF) of one error in 10%
hours (only one error in over 100
years). So far, as mentioned, Harris is
the only vendor in the midicomputer
group to have delivered semiconductor
(rRAM) memory. That firm’s reliability
engineers expect a memory system
MTBF of 40,000 hours (over four
years) with their single bit error cor-
rection techniques using 4K RAM’s.
The point is that semiconductor mem-
ories are certain to eventually force
core out, even for the worst of envi-
ronments.

Systems Engineering Laboartories Model 32/55, shown above, is the firm's top ma-
--chine until next month, when the 32/XX will be announced. One basic difference
between the two models is the incorporation of user programmabie writeable con-
trol store for the channels on the new machine.

DATAMATION



Solving business problems
is our business.

John D. deButts, Chairman of the Board, AT&T

depth understanding of the problems
faced by its customers. The heart of
‘each is an Account Representative
who is assigned to you.

Your Account Representative
thoroughly understands today’s
complex communications, and
more importantly, understands
A your business thoroughly.

We take total responsibility.
Perhaps the single most im-

" portant part of the Bell System’s
approach to problem solving is
taking total responsibility for the

¢ design, supply, installation, mainte-

.| nance and repair of your communica-
| tions system.

. A communications system designed
| and implemented by the Bell System is
) backed end to end by the Bell System.

_ Put the resources of the world’s largest
i communications company to work for you.
No matter what business youre in. No
matter where you're located. There are Bell
System people ready to meet your needs.

Remember, if you have a problem:

_The system
is the solution.

@

Bell System

You'll be seeing the phrase:
“The system is the solution?
It's more than a slogan. It’s a
basic expression of the Bell
System's marketing philosophy.

The single fastest growing
part of any business today is
communications.

The flow of information.

So it is no wonder that

- many problems in business are
really communications
problems in disguise.

Communications can solve
business problems.

At the Bell System, we
believe we can be of enormous
value to business—any business
by applying our expertise in
communications to your busines
problems.

Not simply voice communications.
But data as well. The Bell System is the
largest data transmission network in the
world. In short, total communications
systems problem solving.

~ To solve your problems,we have to
understand your problems.

No single person has the knowledge
and experience to deal with the problems
of every business.

So we have aligned our efforts on an
industry-by-industry basis (i.e. automo-
tive, hotel/motel, education, package
goods, travel, etc.).

This way each division has an in-
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THE MIDI-
COMPUTER

In memory size, that is, in their abil-
ity to make efficient use of large mem-
ories, midi’s have an obvious advan-
tage over minis. A midi typically has
16 to 18 bits of address space in an
instruction—versus only 8 to 9 for a
mini—and can theoretically- directly
address up to 256K words (1MB) . Only
Interdata chooses to do this, however;
the other vendors use some form of
base address register to address a meg-
abyte memory.

The typical memory capacity for

this class of machine is presently 64K.

words to 128K words. Our tables show
the possible range from minimum use-
ful memory (a meaningful application
program can be executed) to maxi-
mum delivered memory. So far, al-
though larger memories are offered,
none of the vendors has delivered a
system of over 256K words.

In fact, very few machines have ever
been delivered with as much as 256K
words of main memory. This leads one
to wonder how much genuine demand

- there can be for extended or memory
map systems offered by these manufac-
turers (which provide a facility some-
thing like virtual storage). Certainly
the world is going to need larger mem-
ory capacity, but the costs and the
competition of distributed systems
have kept this area relatively quiet in
terms of growth and user demand.
Also, the cost advantages of disc over-
lays continues to be dominant.

Things will change if RAM memory
costs continue to drop 20% a year
through 1980 as we expect, and users
overcome their past ways and order
larger (512K word and 1M word) sys-
tems in a big way. (Memory system
costs to the user for this class of com-
puter is approaching one cent per bit.
It is projected to be two-tenths of a
cent per bit by 1980.) We can only
guess exactly when this trend to bigger
memories will take hold, but 1978
seems like a good bet.

Input/output
- Although one big advantage of a
midi is its big 24- to 32-bit 1/0 pipe,
sometimes only an 8-bit path is used,
depending on the peripheral or exter-
nal device attached. The controller
connecting the peripheral to the com-
puter channel bus connector is de-
signed to balance or match timing and
minimize overhead to effect the trans-
fer. Controller capabilities are taken
for granted, but as 1/0 channels in-
crease in number and type, the versa-
tility requires more controller complex-
ity. :

Midicomputers have several types of
channels which often include 1/0 pro-

82

cessors to off-load the cpu of the host
computer. The implementation of
these is similar to those used on several
large scale class machines. One of the
primary functions of such an 1/0 pro-
cessor is to free the host from sequenc-
ing through a group of many slow
speed devices, and for that reason the
1/0 processor is organized with sub-
channels to handle just this kind of
configuration. In most of these units,
the processor has direct access to a
memory port as well as to the cpu bus.

" There are also special configurations

that use a direct memory access chan-
nel for large data block, high speed
transfers.

These machines have an evergrow-
ing variety of types of 1/0 channels to
support external equipment. Each
manufacturer has many variations on
its basic approach but they are all de-
signed to maximize throughput and to

effectively off-load the operating sys-’

tem. For instance, the Interdata 8/32
does not have 1/0 processors as such,
but its “Auto Driver” channels provide
an interface that is programmable to
the extent that it can do such things as
recognize a device address, respond to
a direct memory access service request,
and raise an interrupt. The Auto Driv-
er channel contains a microcoded con-

_ troller that does the functions typically

performed in 1/0 driver routines. The
newest variation in channel implemen-
tation is used on the seL 32/75 an-
nounced last month. SEL has made its
Input-Output Microprocessor Channel
completely user microprogrammable
(with a RAM) in a manner similar to
Writeable Control Store would be for
the cpu.

Just as the transfer rate for an indi-
vidual transaction is determined by the
peripheral, total transfer rate is.also
strongly influenced by the situation in
which the processor is used. Note that
in the tables, “Aggregate transfer rate”
is meant to indicate the maximum
bandwidth of 1/0 traffic that can be
accommodated. Typically a significant
portion of the overall data transfer
time associated with 1/0 activity over-
head is for set-up, device handshake,
and proper termination. The transfer
rate shown for the different machines in
this survey varies depending on how
the manufacturer decided to establish
it. The very high seL transfer rate is
derived arithmetically from the bus
clocking rate, for example. For other
machines effective or average rates are
given; these are smaller because of
overhead bus functions such as address-
es, bus protocols, software overheads,
bus contention, and interrupts.

Our conclusions

Yes, there are some situations where
a super-mini works fine; but, on the
other hand, there should be no case

where a midi would perform less well
than a mini. Furthermore, in situations
where growth is expected, the midi is

definitely the better alternative. ’

For more information

The machines discussed here are
certainly worthy of careful considera-
tion, and the accompanying tables are
intended to make that consideration
easier. All of the data presented was
carefully screened, but the vendors of
the systems are the ultimate sources of
the information and should be con-
tacted for clarification or expansion.
They may be contacted directly at the
addresses below, or reached by circling
the appropriate number on the reader
service card bound into this issue.

Harris Computer Systems Div.
Subs. of Harris Corporation
1200 Gateway Drive

Ft. Lauderdale, FL 33309

Est. as Datacraft Corp. 1968
610 employees, 17 U.S. offices
European headquarters in U.K.
Vendor would not release sales
David Soule, mgr marketing
communications (305) 974-1700
CIRCLE 401 ON READER CARD

Interdata, Incorporated .

Subs. of Perkin-Elmer Corp.

2 Crescent Place

Oceanport, NJ 07757

Est. 1966, over 1,200 employees

30 U.S. offices, 19 foreign

$45 million in sales last FY

C. J. Hoppin, pr mgr (201) 229-4040
CIRCLE 402 ON READER CARD

Systems Engineering Laboratories

6901 West Sunrise Blvd.

Ft. Lauderdale, FL 33313

Est. 1961, 650 employees

16 U.S. offices, 6 foreign

$20 million sales last FY

Abe Glatzer, dir product mktg

(305) 587-2900

CIRCLE 403 READER CARD &

Mr. Theis is the manager of the
computer applications section at
Aerospace Corp., where his respon-
sibilities include hardware and soft-
ware evaluation, especially for real-
time systems. He has been a senior
associate for Hobbs Associates, a
senior engineer with North Ameri-
can on the Apollo project, and a fre-
quent contributor to Datamation.
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ADDS announces good news for. Burroughs : ADDS new Consul 98OB Sorry, Burroughs Ever so.
users. (Bad news for Burroughs.) o r 4 LS NE —————
ADDS new Consul 980B is a highly sophisticated,
cost-effective alternative to Burroughs' own Rl You wont be sorry, for more mformatron complete ‘ |’f :
TD 700/800 terminal series. ‘ :
 Here’s the bad news, Burroughs: ADDS Consul e
9808 costs about $2000 Iess than the 'omparable
Burroughs modei
©Sortry, Burroughs, there’s more good news for
your customers. ADDS standard features mclude
Graphlc ' securrty key-lock" DYo
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POLLING

USER-DEFINABLE “SOFT KEYS®

MULTI~PAGE DISPLAY MEMORY

SELF-TEST KEY

FORMS DRAWING MODE

ALPHA/NUMERIC FIELD CHECK

DUAL CARTRIDGE TAPE STORAGE

FULL EDITING

HEWLETT » PACKARD




The HP2645A Display Station is welcome
news for your information network. For a very
reasonable price, it provides the speed and
~versatility you need for network data entry.

The polling capability will help you reduce
network cost by sharing communication lines,

- modems, and computer I/O channels. You can
daisy-chain as many as 32 of these display stations
throughout your head office, factory, or sales:
offices, speeding information to and from your
computer at up to 9600 baud.

The eight “soft keys” let you personalize the
HP2645A to specific job functions. For instance,
you could assign one key to generate a computer
log-on sequence and another to call up an order
entry form. These “soft keys” are simple to
program with each of them capable of storing up to
80 characters.

Even when the computer or data lines are
unavailable, the extensive off-line data storage
allows you to keep on inputting data. Each of two
tape cartridges will store up to 110,000 characters
of data, forms, and programs. These optional
dual-tape units are integrated right in the terminal
itself and can be specified initially or added at any
time you desire. 4

The line drawing set is another useful option
that lets you generate and store basic business
forms so that you have only to call up the one you
need and simply type in your new data.

This kind of convenience extends to the many
editing features such as the character or line
insert/delete. Accuracy is enhanced by the alpha/
numeric field check, which signals with a tone if
you have improperly entered an alpha in a pre-
assigned numeric field or vice versa.

Another time saver is the self-test key. Press
it and you will receive a tone indicating that the
terminal is ready to operate. If a fault should exist,
the 2645A helps you determine if the problem is
in the terminal, communication line, modem, or
computer by displaying a coded sequence.

The HP2645A has several other features
worth considering when you're choosing a
terminal. They include the easy-on-the-eye
high-resolution display; plug-in modularity to
ease and speed maintenance; and the
inherent flexibility of the 2645A in interfacing
with your network.

To experience the benefits and features
of our new Display Station, give your
nearest HP sales office a call. Or write us for
more information.

HEWLETT W PACKARD

1507 Page Mill Road,'Palo Alto, California 94304

For assistance call: Washington (301)<948-6370. Chi-cago (312)
255-9800. Atlanta (404) 434-4000. Los Angeles (213) 877-1282

CIRCLE 35 ON READER CARD 42701HPT2



In1964, MOS introduced
the first step into
modern data entry.

Now,
__MDS
introduces

aeries 21

---the first easy step into
distributed processing.

Series ?1 is a brand new family of distributed processing
systems unlike any yet announced — highly versatile and
truly inexpensive. This means you can easily cost-justify
your initial move into distributed systems. Now you can
equip a small office or your entire organization at a lower
cost than with less capable systems now on the market.

Series 21 is a simple extension to your '
current operations. It lets you disperse
existing data entry applications or add
new ones quickly. It is a powerful up-
grade path for intelligent terminals that
need more capacity but are limited to a
single station. It is a quick, high-per-
‘formance replacement for your key-to-
tape or keypunch devices. And it is an
ideal starting point for new applications.

Series 21 possesses advanced big
system specifications. Multi-station
configurations. BSC and SDLC com-
munications. High-level English-like
programming language. Expandable
disk storage. Multiple peripherals. Pow-
erful data entry, editing and processing
features.

Series 21 is easy to start using. Begin

ones you are already performing. Our Formatted Data
Entry Package gets you started in just hours. Then grow
to advanced applications—such as custom validation,
communications and transaction processing—by simply
upgrading your system in place, :

Series 21 represents a long-term growth path. It begins.
with two models, one for data entry and
‘one for application processing. They
are called System 21/20 and System
21/40 respectively and with what we’ve
got planned, Series 21 is all you'll ever
need for your distributed information
systems.

Best of all, with Series 21 you get
MDS’ worldwide support organization,
the largest among data entry suppliers
—with over 2,500 skilled people in 300
offices around the world.

Series 21 —when you want to go to
distributed processing. MDS —when

T
MOhaWk MS you want to be sure of getting there.
[ ]
Data Sciences

Call or write Mohawk Data Sciences
Corp., Executive Headquarters, 1599
Littleton Road, Parsippany, New Jersey

with simple data entry tasks—the

86 CIRCLE 27 ON READER CARD

The Intelligent Choice. o705 — Tetephone 201/540-9080.
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Just Enough Queuing Theory

by Joe M. Wiley

The systems analyst and operations manager—among others—need to know
it, but more often than not the Greek symbols frighten them away.

Doctors deny its existence, x-rays don’t
show it, dissection reveals nothing. In
spite of all this evidence to the con-
trary, I know there is a steel shutter in
many people’s heads between their eyes
and brain. In my case I can hear it
snap shut whenever I look at a compli-
cated math formula. The shutter pre-
vents my brain from comprehending
what the eyes see.

A few months ago I got into a ter-
rible problem: I had to make a queuing
analysis. Flipping through a handy
book on the subject, page after page of
complex formulas leaped out at me.
Since resignation and extended sick
leave were out as escape routes, there
was no choice but the tortuous path of
pushing the formulas past the shutter
by sheer force of will.

After a few days of study, I made a
wonderful discovery: a queuing anal-
ysis can be easy! Applying many of the
ready-made formulas is at about "the
same level of difficulty as basic statistics
or college freshman algebra. In fact,
after my first analysis was finished, I
went looking for more. It was turning
out to be fun. ‘

My purpose now is to share the fun
with others. In the paragraphs to fol-
low are the simple formulas for queu-
ing analysis—the ones 1 was able to
understand. Of course this doesn’t cov-
er the whole field, but it is enough to
use to obtain some interesting findings.

Is it worth the time for a computer
analyst? You bet. For example, an an-
alyst in the communications area who
does not know queuing is as ineffective
as the proverbial one-armed paper-
hanger. What happens to terminal re-
sponse time as line utilization goes up?
What is the impact on polling time as
cluster controllers are added to a mul-
tidrop line and the number of termi-
nals is unchanged? Does response time
change if both line speed and the num-
ber of drops on a line are doubled?

February, 1977

How many lines should a time-sharing
system have on a dial-in rotary?

Interested in computer performance
evaluation? Queuing can tell the effect
of file contention on processing time,
or the effect of varying the number of
job streams in a multi-partition operat-
ing system.

These kinds of questions are endless,
and can be answered with fairly simple
queuing knowledge. My original prob-
lem—the one which forced me into
the subject involved—determining how
many terminals were needed in an on-
line inquiry center and how much idle
time the operators would have, (“Fit-
ting in That Extra Workload,” July
1976, p. 65.)

Before going any further, three
things should be mentioned. First, the
ability to make a queuing analysis is an
essential tool for the well rounded an-
alyst, so don’t let your shutter snap
shut at the first formula. They are all
easy, Second, a knowledge of arithme-
tic means and standard deviations is a
prerequisite. If you don’t know basic
statistics, go learn that first and catch
up with us later. Third, if at all possible
acquire a copy of James Martin’s book
System Analysis for Data Transmis-
sion, Prentice-Hall, Englewood Cliffs,
N.J., 1972. He has a unique collection
of tables and graphs of queuing func-
tions. Many of the formulas to be giv-
en below can be looked up, making an
analysis even quicker and easier. Fre-
quent reference will be made to this.

But even without the book—maybe
even without the prerequisites—you
can get something out of what follows.

So let’s get our feet wet. Below are
the parts of a study in the approximate
order of the steps to be taken.

1. Study the task to be analyzed. There
are some conditions that must be met
before a queuing analysis can begin,
plus some understanding by the analyst.

a. Is the problem really a queue? It
makes a person feel foolish to perform
queuing math on a problem that turns
out not to be a queue. An essential
ingredient for the formulas here is that
of completely random arrivals (of mes-
sages, people, etc.) More formal ways
of describing it are “exponential inter-
arrival times” and “Poisson distribu-
tion.” If the arrivals are not completely
random, then a simulation model is
suggested. For example, output from a
production line is usually not random,
nor are arrivals at a movie theatre.

b. Is it a multiserver queue? Be care-
ful to distinguish between a multiserv-
er queue and several single-server
queues. The requirements for a multi-
server queue are that the next custom-
er to get service be handled by the next
available server, and that all servers be
equally loaded. An example is the bar-
bershop that cut my hair when I was -
inducted into the Army; the guy at the
head of the line got the next available
barber. Examples of single-server
queues are grocery store check-out
lines where the customer picks a line
and a bank where the customer gets in
what he hopes is the fastest line.

c. What is the dispatching disci-
pline? Once a queue has formed, there
are many procedures for the order in
which those in the line get serviced,
such as first in/first out, last in/first
out, shortest first, input before output,
and vice-presidents to the head of the
line. Any ordering is permissible with
one exception. The priority must not
be correlated with service time. If in-
put has priority over output, and input
message lengths are shorter and faster,
then my list of formulas does not ap-
ply. There are formulas for this in
Martin and elsewhere, so additional
study will be necessary.

2. Raw Data Required. The most time-
consuming part of any study is gather-
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DP 8-33 $9500"‘

Introducing the

CATPLAT DP-8
DIETTAL PLOTMELR

at a price far less
than competition.

When you take a close look at the
COMPLQT 36" wide DP-8 in
operation and realize the speed,
accuracy and reproducibility of the
final, finished chart, you’ll be amazed
that the price is so low. Three
high-performance models from
$7600*, nine switch-selectable step
sizes, one or three pens, quiet
operation and each DP-8 can be
driven by existing interfaces. You'll
find any DP-8 perfect for plotting data
in chart, graph, drawing or “‘picture”
form. Data from your computer is
made more meaningful when graphics
“are utilized. Write for a complete
plotting brochure today - orcall Rod
Schaffner at 512 - 837-2820.

houstonl @%@‘éﬁ@z@
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QUEUING

ing the raw data. Two basics are
needed for substituting into the equa-
tions. '

a. Average service time, E(t,).
Whenever the form E( ) is used
hereafter, the E signifies “average.”
Similarly, ¢( ) signifies “standard de-
viation,” sigma. The analyst must col-
lect enough data to get an accurate
mean and a good estimated standard
deviation of the time required to ser-
vice the arrivals. :

If service times vary a good bit, with
some readings up as high as three times
the average, then bypass the compu-
tation of sigma and use the mean as the
sigma value also. This will normally
not influence the results significantly.

b. Average arrival rates, E(n). Col-
lecting and using these data require a
liberal application of common sense.
The problem is in finding the right
balance between too short or too long
study intervals, What is needed is the
precise rate of arrivals for the interval
to be studied.

Guidance can be best obtained from
examples. If peak loads on a commu-
nications front-end processor are to be
studied, an average arrival rate derived
from counts made from 8:00AM to
5:00PM wouldn’t tell much about a
peak load. In contrast, using just one 5-
minute interval could be just as bad.
Plotting is always a good idea. There
are no rules nor guides on getting the
best arrival rate, and most books avoid
the subject altogether. The only avail-
able tool is the exercise of good judg-
ment.

3. Facility Utilization. One book made
a very profound sounding observation:
the higher the facility utilization, the
busier are the servers. This does seem
logical since what facility utilization
means is how busy are the servers.
Since Martin uses the Greek letter
“rho” to represent facility utilization,
let’s adopt it also. (We’ll also use, M
for “the number of servers.”)

. __ time spent working
P~ " hours putin

‘or

___ capacity being used
maximum capacity

or

(number of arrivals)
(time.of service)

" (number of servers)
_ E(mE(t) (1)
M
With this much information and Mar-
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tin’s book, the important values can be
looked up with no further calculations.
The values available are the average
queue length E(q), the average num-
ber waiting to be served E(w), the av-
erage time spent in the queue including
waiting for service and being served
E(t,), and the average time waiting to
be served E(t,). The queuing “anal-
ysis” becomes the queuing “look-up.”

4. Analyze the Standard Deviation.
This step is not all math as might be
expected. Start out by getting the ratio
of the standard deviation (¢ or “sig-
ma’”) to the mean service time, ¢(tg)/
E(t,). The ratio is important in evalu-

ating the answers to be obtained from -

the computations. Let’s consider the
possible ranges of the ratio.

a. Sigma equals zero. This is a rare
case, and means service times are-con-
stant. The greatest likelihood of seeing
it would be associated with a mechani-

cal device or computer. Transmitted-

messages, if all alike, would fit this
case. If sigma is zero, then queue sizes
and times are one-half those given in
charts or tables for exponential service
times, the most common ones.

b. Ratio Less Than 1. This ratio is
better than worst case. Since the look-
up tables for multiserver queues have
only worst case, a sigma smaller than 1
indicates queues slightly smaller than
those given. Using the tables would
give answers on the safe side. A sample
case is data entry or keypunching from
one particular form.

c. Ratio Close to 1. This is the most
common occurrence, and is described
as “exponential service times.” What it
means is that service times are random,
but form a normal distribution about a
mean or average. Consider message
lengths to computer terminals: a full
screen is maybe 1,920 characters, with
message sizes varying the full range. In
grocery stores the check-out time is
near random but within limits. Airline
reservations, utility turn-on’s, file look-
up’s on inquiries, bank tellers, and so
on fit this category.

d. Ratio Greater Than 1. If you
have this, you have a problem. This
means there’s no consistency at all to
the service times. The suggested proce-
dure is to forget a queuing analysis and
go study your queue for how to im-
prove it. It means there are some ex-
cessively long items—mavericks like
“100” in list of 4’s, 5’s, 6’s and 7’S.

Remember, queue sizes for service
times like 5, 5, 5, 5 are one-half those
with a random service time. Just the
opposite happens for sigmas greater
than one, the queue sizes get longer, If
your queue with a ratio greater than 1
cannot be improved, and an analysis is
made, the results will be increasingly
unreliable as the ratio goes above 1.

e. Adjustment Factor. In the formu-
las to be given in the following sec-
tions, an adjustment factor is shown as
a suffix on many of them. This estimat-
ing adjustment is the term A.

_ 1 [14[ ot ]2
=3 [Es ]}
2)

Note that for a ratio of 1 the term
equals 1 and drops out. For a sigma of
zero the term equals %2. For those
cases with a ratio in-between, the ad-
justment should be computed.

5. Single-Server Queue Calculations. A
queue is made up of those waiting to
be served plus those being served.

q=w-s.
(3)

Again, using an E with any symbol
indicates the mean or average.

E(q) =E(w) + E(s)
4)

The average number in the queue
equals average number waiting plus
average number being served.

E(t,) = E(t,) + E(t,)
(5)

The average queue time equals average
time to wait plus average time to be
served. )

With facility utilization from step 3
and average service time, E(t,), from
step 2, queue size and time can be
obtained. The easiest way is to look it
up. If a book isn’t handy, then they
will have to be computed from these
formulas:

. _ _ pzA

queue size = E(q) = p+m
(6)
queue time = E(t,) = E(,) + L2
e

Don’t let the shutter behind: the eyes
bang shut. These equations are simple
to substitute into and solve.

6. Multiserver Queue Calculations.
These are a little tougher mathemati-
cally, but are certainly worth the
effort. Let’s consider a couple of cases.
Suppose you have a multipartition op-
erating system, several remote batch
terminals, plus on-line terminals using
several partitions. You have reached
75% system utilization, and predict
turnaround times with load growth as
shown in Fig. 1. Such a projection
would look reasonable, but may be
very inaccurate. Having learned about
multiserver queues, an operations
manager would know that turnaround
times actually behave as shown in Fig.

DARATAMATION




Before you buy a PDP 11/05,
11/34 0or11/45,
or an Eclipse* or Nova* system...

February, 1 977

Check the new Interdata Pack/16 and
Pack/32 Packaged Systems. They're
easier to use and cost less. -

Pack/16 includes a 16-bit Model 6/16
CPU with 64KB memory. Pack/32 has a
32-bit Model 7/32 with 128KB memory.

Easier to use. We install each Pack as a
totally integrated hardware and software
system. It's ready to run immediately.

Each system includes a CPU with 10MB -

disc, 400 CPM card reader, 200 LPM line
printer and Carousel 30 terminal. Plus
complete software based on the Inter-
data multi-tasking operating system and
extended FORTRAN.

Cost less. Judge for yourself: Pack/16
costs $33,500. Pack/32 costs $43,500.
Prices include installation and 90-day
full service warranty. And, we deliver in
30days. ‘ :

Find out what's behind our great price,
write or call today for all the details ...
or your delivery date.

TN T ERIDATA

Interdata, Inc. ‘
Subsidiary of PERKIN-ELMER

* Oceanport, N.J. 07757

*NovaandEclipseareregistered trademarks of Data General Corporation.
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the dawn of a new day
~in Data Base
Management Systems

DATACOM/DB hcs taken a qucntum leap in func’non,

| facility-and performance with its Release 6.0. In terms of -
productivity, DATACOM/DB is to other DBMS what

- removable disk storage was to RAMAC, what COBOL was

paper tape. We are proud to provide the data processmg
. community the “/State of the Art in Dcm Base - :
Management software. ;
DATACOM/DB provides the only thing that ultimately
makes sense to you, the data processing professional —
productivity. We will not use memory as if it were free;
“we will not force you to spend more time planning the
intricacies of data relationships based on forced
~hierarchies, sets or laws; we will-not eat up your CPU’
causing upgrades for the slightest volume.or application
| incredse. We w:II provnde the results you expect. We. w:II

You re mvned foa DATACOM Semmcr
+'(DB- Release 6.0:and DC)
! ‘lDaIIas 11/30' Miami iVAR
et waizMinneapolis ., 11/30 _..LlosAngeles  1/11
: Chicago 12/2 Tampa /13
|+ . Houston 12/2 San Francisco  1/13
. Detrait . 12/7. St. Louis 1/18
Cleveland -~ 12/9 ~Atlanta - iVAL:]
Boston 12/14 Kansas City  -1/20
N.Y. City '12/14 . Charlotte . 1/20
+ :Baltimore.. .. 12/16 . Indianapolis _ 1/25

——=Philadelphia 12/16._.= " .

_~1p 40 N PEANER ABN

to machme language, what magnetic tape was to punched'

make your msfu”ahon cost effective in its use of people
and equipment, and-allow you to be more responswe
than ever before. .
With Release 6.0, DATACOM/DB’S ma|or features
are enhanced-and extended:
1. New buffer management 1echn|ques more than -
double current performance results.
2. DB/DC integration.
3. Low memory utilization. ‘
4. High-speed batch sequential processing.:
5. Facilities for mulhple users and multiple data bcses
6. New, exceptionally readable and usable
documentation.
If you demand these results from a 1 data base system
on your $/360 or $/370, call or write today andmake .
us prove DATACOM to you. -

Computer nformation anagement isan Insyte Company
/3707 Rawlins Street/Dallas, Texas 75219:214/526-4280

] 1| want our installation to reflect “/State of the Art” thinking.
Send details on DATACOM/DB Release 6.0 at once.
[0 1 plan to attend (Date)___ —seminar in (City).____ . Send details.

Name__

State____

fll DATACOM/DB and DC are made for each other...and you.



The language of
optimized performance

February, 1977

Interdata’s FORTRAN VI optimizes ob-
ject code to reduce execution steps and
dramatically increase overall system
throughput. It's a superset of ANSI
standard (X3.9-1966) and takes full ad-
vantage of the IBM-like architecture of
Interdata’s 32-bit processors.

Superb data manipulation includes
halfword for process control. Fullword
for high precision and double precision
for volume number crunching.

Its comprehensive reentrant library has
run-time subprograms with mathemati-
cal functions, language extensions,
real-time facilities and input/output.

All these FORTRAN-abilities make Inter-
data’s FORTRAN VI the ideal language
system to simplify sophisticated compu-
tation.

And, it’s field-proven. Write or call today
for documentation . . . or immediate de-
livery. '

[ J
INTERIDATA
A UNIT OF

PERKIN-ELMER DATA SYSTEMS
OCEANPORT, N.J. 07757 (201) 229-4040.
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QUEUING

2, and that the last 5% of increase can
really kill you. He would know what to
expect as computer loading reached
full capacity.

Or consider another case. You are
using Jogical channel designations ver-
sus physical channels for file access,
have more logical channels than phys-
ical ones, and have multiple paths to
each physical channel. As file accéss
loads increase, is processing being de-
layed, and to what degree by waits for
a physical channel?

Actually, the only difficulty with
multiserver queue math versus single-
server is that multiservers have a factor
B added to the formulas. B is the prob-
ability that some server is not busy for
a given value of facility utilization.
(Martin has the values in both a table
and graphs.) Computing B by hand is
not so bad up to 6-8 servers if a book is

not available to you, but beyond that -
level it might be advisable to program’

it. .
Probability that some server is free:
N=0 N!

Yoo
[
| N=0 N |

N=0 N!

(8)
where M is the number of servers and
P, again, is facility utilization.

Once B has been looked up or

solved, the other calculations are
straightforward.
Average numbers being served:
E(n)
E =
(s) ==
.y oy (9)
facility utilization:
_ E(E()
M
(10)
average number waiting to be served:
E(w) = ’;EA
an)
average wait time: '
: BE(t,) A
E tw) -8
( M (1—p)
(12)

7. Delay Time. This is a goody that is
easy to calculate once the other values
have been found. It is the time of delay
only if an arrival has to wait. This may

94

TURNAROUND TIME —=

TURNAROUND TIME —&=—

seem like the same thing as average
wait time, but average wait time E(ty)
is the average of all arrivals whether
they have to wait or not. In contrast
E(ty) iS the delay tlme of only those
that had to wait.

E(t,)

E(ty) = m

(13)

‘and can be used for both single and
multiple server queues.

Terminal queuing

Consider the case where a computer
has one leased telephone line with 10
remote terminals on the line. The aver-
age transmission time of messages on
the line is 6 seconds, and the standard
7

LIMIT OF
EXPERIENCE OR
SIMULATION

5f—

i
6~ i
i
i

4}

|
st |
i

2

1 R i

JOB INPUT ——
Fig. 1. A “reasonable” projection of turn-
around time versus input load.

7

LIMIT OF
EXPERIENCE OR

|
6
A
|
simuLation |

5k

1p

JOB INPUT ——-
Fig. 2. What the real relationship be-
tween turnaround and load might be.

deviation is estimated to equal the:

mean. At peak times the message rate
over the line reaches 2 per minute. The
problem is to find: (1) the average
response time ignoring line overhead.
(2) If a 15 second response is consid-
ered the maximum acceptable, what
per cent growth in message load can
occur before the maximum is reached?
3) If 20% more utilization is experi-
enced, will response ‘time increase
more or less than 20% ?

Solution: Since it is the telephone
line that is the server, this is a single
server case. The first thing to do is
compute facility utilization. Substitut-
ing into formula (1) we get

(2 arrivals per minute)
(6 seconds)

(60 sec/min) (1 server)

p=02=120%

p:

The first part asks for response time,

which is composed of the time for
service to start (the wait for the poll)
plus the time to transmit the message.
The overhead to turnaround the line
and for the response to begin is as-
sumed to be zero. So what is wanted is
E(t,), and we should substitute into
formula (7).

{0.2) (6)A
1-0.2

L[ 672
atll
=1/2(1+1) = 1, s0

E(ty) = 7.5 seconds =
average response time.

'E(t) =6+ =6+ 1.5A

where A =

Part 2 asks for the facility utilization
with a response time of 15 seconds.
This is easy with a book. Fifteen di-
vided by 6 seconds equals a factor of
2.5. The intersection of 2.5 and pub-
lished curves appears to be at 0.6
(60% ) facility utilization. Let’s com-
pute it and find out. Again we will use
formula (7) to solve for p and ignore
the factor 4.

6P
—p

p =9/15 = 0.6, which is the same
as from the graph.

15=6+——

What this means is that facility utiliza-
tion can increase to 60% before aver-
age queue time reaches 15 seconds.
Remember, though, that half the re-
sponse times will be greater than 15
seconds. With facility utilization as low
as_only 0.2 (20%), a 15 second re-
sponse is at the 1.25 sigma level, and
15 second or longer response times can
be expected for 21% of responses.
What is needed is a smaller sigma to
keep times below 15 seconds.

Part 3 of the problem is to find the
relationship between increases in load
versus response time. Since a facility
utilization of 0.2 is down in the flat
part of the curve, it is expected that
response time is increasing slower.
Let’s confirm this. If facility utilization
increases from 20% to 40%, this is a
100% increase. Computing E(t,) for
40% we get 10 seconds, for an in-
crease of 33%, not 100%. In answer
to the question, a doubling in facility
utilization, from 20% to 40%, would
indicate an increase in response time
from 7.5 seconds to 10 seconds, 33%.

Multi-server queues are better

A savings and loan association has 5
drive-up tellers. Service times average 2
minutes, and sigma js 0.8 minutes.
Note this sigma is 40% of the mean.
During peak load times cars arrive at
the rate of 120/hour. The present pro-
cedure is for the driver to get in any of
the 5 lines he chooses, taking a chance

DATAMATION



COBOL with ISAM

February, 1977

If ybu’ve got the business application,
Interdata’s got the COBOL. Right now.
In stock. Field proven.

We've packaged our ANSI X3.23—1974
COBOL/32 with ISAM—an enhanced
file management system which works
with COBOL for a wide range of com-
mercial data base applications.

The rich array of ISAM (Indexed
Sequential Access Method) utilities pro-
vide for the allocation and dedication of
up to 32 contiguous files on each of 32
different disc volumes. COBOL acts as
the data description and manipulation
language. And maximizes transportabil-
ity while providing interprogram com-
munication with FORTRAN, CAL assem-
bler and other COBOL programs.

Interdata COBOL/32 with ISAM has
been working for more than a year at a
variety of sites. Such as one of the larg-
est banksinthe U.S. A major retail chain.
A large hospital group.

For your business application needs,

run our COBOL/32 with ISAM. Write or
call for documentation...or immediate
delivery.

i

TN T EERIDATA®

A UNIT OF
PERKIN-ELMER DATA SYSTEMS
Oceanport, N.J. 07757 (201) 229-4040.
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QUEUING

as to whether it is a fast moving line or
not. .

As an analyst you get curious as to
the effect on customer queue times if
the procedure is revised. The revision
to the procedure would be to set up a
stop point back from the windows so
that the first car in line waiting can go
to the next empty window. What is the
time differences in the two procedures?

Solution: The present procedure is
five single-server queues. Each teller
has 1/5 the load, so E(n) = 120/5 =
24, Since E(t,) = 2, from formula

(1)

(24) (2)
p= E(Mm)E(ty) :m

=0.8 =80%

Looking this up on the graphs we get a
factor of 3.3, which is multiplied by
service time of 2 minutes for a queue
time of 6.6 minutes.

In calculating this by hand let’s first
compute 4 using formula (2).

1 (14e(t)72) _ 1
= ES]

{1+(0.8/2)2} =0.58.

Substituting in formula (7),

If You Ordered Our Intelligent Refiresh
Graphics System With Wings...

..We'd See If It Would Fly.

MEGATEK offers you a choice. Sure, we have
standard features, but our graphics systems
allow you to add or subtract modules so that
the system will do your job, fit your application.

MEGATEK engineers are problem solvers.
We surveyed the market and developed a
graphics system to do the jobs people need
to do, efficiently. Our systems solve problems,

- they don’'t cause new ones.

A sound basic system incorporating essen-
tial features including a 19’ monitor, power-
ful general purpose minicomputer, advanced
vector generator with hardware subroutining,
absolute and relative vectors, ASCIl keyboard
and data desk is fine, but that's not enough.
MEGATEK offers interactive devices such as
data tablets and joysticks, floppy disc up
through 10 Megabytes of dual disc storage,
line printers and terminals, special interfaces,
hard copy and more. Our minj can be ex-
panded to 128K 16-bit words of memory.

Unused features mean money down the
drain. Since we allow you to specify as much
or as little as you need, scarce dollars are not
wasted.

Standard graphic systems currently avallable in-
clude our: ~

MEGRAPHIC 6014, software compatible with the
Tektronix® 4010/14@ Series. Our intelligent *‘Refresh-
ing Alternative’’ offers 4
selective erase and full
local edit.

MEGRAPHIC 6000,
stand-alone minicomputer-
based refresh graphics sys-
tem is available with BASIC
and FORTRAN, standard.

BP SERIES, low cost
graphics interfaces for
NOVA and PDP-11.
RS 232C, too. Priced %
under $2,000!

Give us a chance to get
your graphics application
off the ground. We'll do it
with a quality system
and at a price you can
afford.

MEGRAPHIC 6014

MEGATEK

CORPORATION
The Refreshing Alternative

1055 Shafter Street 14, rue de I'Ancien Port
San Diego, California 92106 1201 Geneva, Switzerland
Telephone: (714) 224-2721 Telephone: (021) 32.97.20
TWX: 910-335-2056 Telex: 23343 -
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E(ty) =2 min + (0.8) (2min) (A)
(0.2)

=2+ (8) (0.58) = 6.64 min.

By subtracting service time we find the
average waiting time, E(t,), equals
4.6 minutes. What, though, is the time
delay for those who do have to wait in
aline? '

E(t) 2
M(1—p) = 1(0.2)

= 10 minutes delay.

E(ty) =

Why was M=1 instead of 5? Because
this is a single-server queue, and M is
always equal to 1 in these cases.

How does the present procedure
compare with the proposed? The first
step is to get the factors 4 and B. 4 is
known from the previous step as 0.58.
To get B we look it up in the book
under a facility utilization of 80% for
5 servers and get B = 0.554. Substi-
tuting into formula (12), we get

(0.554) (2) (0.58)
5(1-0.8)

= 0.64 minutes average wait time.

E(ty) =

How about average delay time? We use
the same formula, except M now be-
comes 5 instead of 1, so average delay
time is one-fifth, or 2 minutes.

In summary, the revised procedure
would reduce average wait time from
4.6 minutes down to 0.64 minutes.
Those having to wait would have their
delay time for service to begin reduced
from 10 minutes to 2 minutes!

Although you may not be expert in
queuing theory, you now know enough
to get irritated just as I do every time I
wait in line at multiple single-server
queues. )

B\ A
A computer communications spe-
- cialist, Mr. Wiley also specializes in
equipment selection. He has had
19 years experience in the com-

puter profession, most of - which
was spent in the design and pro-
gramming of real-time systems. He
has worked as a data communica-
tions analyst for the Texas Dept. of
Public Welfare, and at one time
headed his own firm in developing
and marketing minicomputer based
turnkey systems.
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Disco
o the one organized (and inexpensive)

way to keep up with what’s new in
computer techniques and management—

 The Library of Computer
“and Information Sciences

and start with
a whale of a value:

Take any 3
books for

only*leach

(values to $55.40)

if you will join now for a trial period
and take three more books—at member
discount prices—within the next 12 months

(Publishers’ prices shown)

41640. DATA COMMUNICATIONS DICTIO-
NARY. Charles J. Sippl. Complete, up to date, cross-
reference guide of over 14,500 data processing and
communications terms, including microprocessors,
multi-mini-computer systems, laser communications
and more.

76920. SCIENTIFIC ANALYSIS ON THE POCK-
ET CALCULATOR. Jon M. Smith. Shows how any
inexpensive ket calculator can easily be used to
handle complex computations. Covers everything from
how to evaluate the roots of polynomials to how to
evaluate hypergeometric functions. 12.95

81860. SYSTEMS: Analysis, Administration, and
Architecture. John W. Sutherland. Contains the most
comgrehensive inventory of system concepts ever as-
sembled. Covers everything from system control and
design, to system strucfure, to Bayesian analysis. $13.95

42035. THE DESIGN OF REAL TIME APPLICA-
TIONS. Maurice Blackman. Totally (!Jaractical guide
shows how to design and implement data processing

rojects using real time modes of processing. Counts as
g of your 3 books. 22.00

41665. DATA PROCESSING PROJECT MAN-
AGEMENT. Thomas R. Gildersleeve. A step-by-step
uide to the development of a data processing system.
tressing broad]gl applicable concepts, it presents a sys-
tematic approach to project management.

52215. HANDBOOK OF DATA PROCESSING
ADMINISTRATION, OPERATIONS, AND PRO-
CEDURES. S. R. Mixon. Offers a future- and user-
oriented system for designing, documenting, and con-
trolling computer center gmjects. Plus a wealth of prac-
tical information on techniques, project management
methods, documentation standards, more. Counts as 2
of your 3 books. $24.95

81880. SYSTEM ANALYSIS TECHNIQUES. Edited
by J. Daniel Couger and Robert W. Knapp. How to
properly evaluate an existing system, determine man-
a§eria] information requirements, and assess the benefits
of computerization of a management system.  $15.95

78335. SIMULATION USING GPSS. Thomas J.
Schriber. The first thorough explanation of GPSS and its
uses. Includes 27 GPSS case studies and over.300 prob-
lems which serve to clarify the step-by-step analysis of
all the details of the GPSS language. g16.95

February, 1977

41690. DATA PROCESSING ORGANIZATION
AND MANPOWER PLANNING. Dick H. Brandon.
Important techniques for manpower utilization and or-
ganizational development for use in data processini con-
sultation. $14.95

84430. TOWARD CREATIVE SYSTEMS DESIGN.
Henry C. Lucas, Jr. Advocates a new user-oriented
approach to the design and implementation of
computer-based information systems. Demonstrates
how users (rather than systems analysts) can deSl%ﬂ their
own systems. 12.00

84385. TOP-DOWN STRUCTURED PRO-
GRAMMING TECHNIQUES. Clement McGowan
and John R. Kelly. Lays out the basic theory and spells
out the agplicatlons of this powerful new technique.
Addressed to experienced programmers, it emphasizes
guidelines, techniques, and actual code. $14.95

59940. MANAGEMENT INFORMATION SYS-
TEMS. Paul Siegel. A wide-ranging and authoritative
overview of MIS. Planning, forecastinF, modeling,
decision-makingi establishing MIS roles, and im-
plementation of MIS. $16.95

82180. SYSTEMS PROGRAMMING: Concepts of
Operating and Data Base Systems, David K. Hsiao. A
broad introduction covering assembly systems, input
output operations, batch processing operating systems,
data base managers, more. Well done. $16.95

56225, INTRODUCTION TO COMPUTER BASED
INFORMATION SYSTEMS. J. Daniel Couger and
Fred R. McFadden. 650-pa§: volume on how to go
about setting up a computer based information system.
Covers important hardware and software concepts, data
communication skills, system analysis an design
techniques. $15.95

82560. TECHNIQUES OF PROGRAM STRUC-
TURE AND DESIGN. Edward Yourdon. Lucid discus-
sion of top-down structured programming. Over 300
illustrative problems, 90 valuable references, and four
demonstration projects. $16.95

59920. MANAGEMENT: TASKS, RESPON-
SIBILITIES, PRACTICES. Peter F. Drucker. Peter
Drucker’s masterwork. 800 pages of superb anali'sis
bolstered by a wealth of case studies. $17.50

69970. PRACTICAL STRATEGIES FOR DE-
VELOPING LARGE SOFTWARE SYSTEMS.
Edited by Ellis Horowitz. Important papers on four basic
phases of software development: requirements, design,
coding, and testing. Includes a section on manage-
ment. $11.95
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62745. MINICOMPUTER SYSTEMS—ORGA-
NIZATION AND PROGRAMMING (PDP-11).
Richard H. Eckhduse, Jr. Spells out general computer
organization and assembly language programming, and
offers a complete guide to all important minicomputer
concepts, operations, and applications. $15.95

42045. DESIGN OF MAN-COMPUTER DIA-
LOGUES. James Martin. Penetrating study of how
effective interaction can be achieved between man and
machine. Surveys the elements of the equipment used in
interactive systems, the basic processes involved, and
system application. Counts as 2 of your 3 books. $22.50

58085. LEARNING TO PROGRAM IN STRUC-
TURED COBOL. Edward Yourdon. Covers all the
crucial educational techniques: the concept of COBOL
as a *‘foreign language,” the concept of the spiral cur-
riculum, and the concept of the ‘‘theory/practice
sandwich.”’

58810. THE LOGICAL CONSTRUCTION OF
PROGRAMS. Jean Dominique Warnier. Approaches

rogram structure as an exercise in solving specific prob-
ems logically, and provides a wide array of specific
techniques and information for doing so. For both s)ro-
grammers and analysts. $14.95

MEMBERSHIP BENEFITS ¢ In addition to get-
ting three books for $1.00 each when you join, you
keep saving substantially on the books you buy. ® If
you continue your membership past the trial period,
you will be eligible for our Bonus Book Plan—an
xmgonant way to save even more, at least 70% off
publishers’ prices. ® Your Book Club News, de-
scribing the coming Main Selection and Alternate
Selections, will be sent to you 15 times a year at
three to four week intervals. ® If you wish to pur-
chase the Main Selection, do nothing and it wifl) be
sent to you automatically. @ If you prefer one of the
_Alternates or no book at all, simply indicate your
decision on the reply form always enclosed with the
News_and mail 1t so we receive it by the date
specified. ® The News is mailed in time to allow you
at least 10 days to decide if ?'ou want the coming
Main Selection. If because of late mail delivery of
the News, you should ever receive a Main Selection
without having had the 10 day consideration period,
that Selection may be returned at Club expense.

If the reply card has been removed please write to
The Library of Computer and Information Sciences
"Dept. 7-2-AL, Riverside, N.J. 08075

to obtain membership information and an application.
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Look at
Harris now.

‘You've spent a lot of time looking at data
communications hardware, software
and services. Everybody has. But now
you've looked far enough. Whatever
your requirements, you'll find Harris
provides the remote batch terminals,
remote communications processors,
distributed processing systems, peri-
pherals, maintenance and software
support you need .. . for entry-level,
medium- or high-function applications.
Read on for a close look at Harris now.
It's a sure way to make things look up
for you! '

Look at Harris

Remote Batch Terminals

Harris has two product families de-
signed to fill the needs of remote batch
terminal users: the entry-level Harris 500
and the high-function Harris 1200. Both
families are structured around powerful
minicomputers, enabling you to con- .
figure the exact system you require for
specific applications . .. choosing from
families of proven peripherals. Data
communication rates of up to 50K bps
can be achieved. Maximum throughput
rates are possible with full-duplex
communications to central computers
supported by a Harris communications
controller.

Look at Harris

Remote Communications Processors
The Harris 1600 family is designed for

February, 1977

users needing expanded capabilities in
remote communications and process-
ing. Harris provides you with a tran-
sitional bridge to distributed processing
functions via the Harris 1610 or 1620
remote batch systems.

You can begin with a Harris 1610 RBT
supporting a line printer, card reader
and optional card punch and go on
from there to a Harris 1620 remote
communications processor with multi-
ple printers, tape drives and other
peripherals supporting multiple con-
current emulation into as many as four
mainframes simultaneously. This Harris
innovation means you can access your
in-house computer system, for example,
at the same time you access an outside
computer utility'— from one 1600! It’s
made possible by the operating system
designed into our advanced terminals.
Look at Harris
Systems for Distributed Processing
For emerging distributed processing
applications requiring interactive
source-document entry, inquiry/re-
sponse and file manipulation ... such
as systems for order entry, inventory
control and personnel record search/
update, Harris offers enhancements to
the 1600 including microprocessor-
based CRTs, disk resident software, a
simple interactive language (REGAL)
and COBOL.

CIRCLE 63 ON READER CAR»D

Look Behind Harris Products

at a Great Company

Harris Corporation is a half-billion dol-
lar high-technology company operating
worldwide to supply a broad range of
equipment and services for the com-
munications and information handling
markets.

Data Communications, a major divi-
sion of Harris Corporation, pioneered
the development of products for remote
computing, beginning with the indus-
try’s first full-duplex terminals in the
late 1960s. We've been expanding ever
since, offering front-end communica-
tion controllers, communication net-
work control systems, conversational
keyboard terminals and our state-of-
the-art 1600 systems as well as as-
sociated peripherals. And Harris backs
up its products with complete software
resources and full maintenance by our
own Field Engineering Department
with offices throughout the U.S. and
worldwide.

For a more detailed look at what Har-
ris can do for you, contact your local .
Harris sales office or Harris Corpora-
tion, Data Communications Division,
11262 Indian Trail, P.O. Box 44 076,
Dallas, Texas 75234, (RH ) 6204400,

Q“;L;Jii | HARRIS

HJML i COMMUNICATIONS AND

INFORMATION HANDLING
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We're a lot more than our name implies.

~ INFORMS. More and more industry
\O/ professionals look to Technical Pub-

lishing Company as their first source
for technical and business information. Our
seven national business/professional maga-
zines—Consulting Engineer, Datamation, Plant
Engineering, Pollution Engineering, Power
Engineering, Purchasing World, and Research/
Development help business leaders solve prac-
tical problems, keep up on current market
trends and new technologies.

V] HELPS TARGET SALES. our
. seven national magazines also enable
business to pinpoint its selling mes-
sage to the desired specialized market. Our
target selling concept is so successful that six
of our seven magazines were among the top
100 specialized business publications in adver-
tising revenues last year.

- Technical Publishing Company further helps

business with its annual Plant Engineering
Directory and Specifications Catalog, indus-
try’s prime reference source for product infor-
mation, plus services such as specialized
product postcards, circulation list rental, and
market research.

TRAINS. Our TPC Training Systems
are training badly needed mainte-
nance craftsmen for industry through
self-contained modular training programs
geared to 48 specific subject areas. This proven

A,

self-study systems approach is an effective
solution to an industrial need. And the cost of
TPC Training materials is about one-third the
industry average.

a| ENTERTAINS. our DBI Books
Subsidiary (formerly Digest Books)
= entertains a growing leisure market
with over 60 titles devoted to sports, hobbies,
crafts, and nostalgia. In addition, millions of
“Digest books"” are sold to U. S. corporations

for premium use and sales incentives.
! {‘ Company is committed to growth, with
e specific programs and diversification
goals. While revenues for the rest of our industry
decreased by some 5% in 1975, Technical Pub-
_lishing showed a 23% gain in revenues. And for
|21 consecutive quarters, our sales and earnings
have bettered those for the previous year.

GROWS. Technical Publishing

Technical Publishing Company is publicly
owned and our stock is traded over-the-
counter. For information on any of our proper-
ties or the company, write James B. Tafel,
President and Chief Executive Officer.

Technical Publishing Company
~~1301 South Grove Avenue
Barrington, lllinois 60010
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When it comesto

PRINT OUT STORAGE...
my company and 25,000 others
use FASTHOOK.

” For MORE USABLE SPACE
and LESS MONEY -
the proofis inthe SUSPENSION!

We store paper NOT PLASTIC.

—

FASTHOOK' vs. DOCU-MATE

ONLY A WHOPPING

% WASTED %
4 SPACE 25 ’
. , FOR i

HANGING
~ SUPPORTS

NEED NEED
1-STRONG STEEL 2-PLASTIC
BRACKET (%:2") ADAPTERS (%")
HOLDS 3" HOLDS 1"
OF PRINT OUT OF PRINT OUT

FASTHOOK - Since 1969
the orlginal single hook
center suspended

filing system.

*Based on comparison of 85" high 5-tier cabinet.

... For maximum paper storage in minimum space and
for the lowest dollar investment per filing inch -

. callyour SYSTEMS REPRESENTATIVE today and ask for
the facts, the FASTHOOK facts! .

e SYSTEMS

Q MANUFACTURING CORPORATION
# || 13Broad Street, P.O. Box 343

NPUT/OUTRUT MARGEMENT CONTROLY Binghamton, New York 13902
smpem”’  Telephone: 607-723-6344
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Not just anybody could have
come out with a DECSYSTEM-20.

Because the DECSYSTEM-20 is
the world'’s first general purpose
computer to bridge the gap
between big-system power and
small-system price.

And that means the company
that came up with it had to have a
lot of experience in both big and
small computers. And there is
only one company that does.

Digital Equipment Corporation.

To create a DECSYSTEM-20, we
took the same approach to com-
puting that’s made us the number
one company in minicomputers.

That approach says that a com-
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puter must first of all be affordable— needs no operating staff and can

giving you the most popular
computer for the least amount
of money.

With the DECSYSTEM-20, this
approach meant giving you big
system capability at a total system
cost of under $10,000 a month.

Our approach to minicomputers
also said that a computer must be
approachable. Meaning easy to
install. Easy to use. And small
in size.

With the DECSYSTEM-20, this
approach meant giving you a
full-scale general purpose system
that installs like a dedicated mini.
A sophisticated machine that

be run interactively by just about
anyone. All in a package that takes
up about a fraction of the space
required by other machines of
similar performance.

But, to create a DECSYSTEM-20,
we also took the same approach
to computing that’s made us the
leader in large-scale interactive
systems for the last eleven years.

That approach says a computer
should offer you the kind of power-
ful software that will give you
not simply everything you expect
in a big system, but everything
you need.

With the DECSYSTEM-20 this

DATAMATION



A
gx’f;’ﬂ% i'%’tﬂ%ﬂ}sﬂgnul A

;li Ay
{mfnﬂumuumuxm ¢

DECSYSTEM-20.

It took a larg
~ to offer

approach meant giving you a
system with: Powerful, reliable
multi-stream batch. Interactive
capability to run up to 64 concur-
rent jobs. Complete higher-level
languages including FORTRAN,
COBOL, APL, BASIC PLUS,
ALGOL, IQL, and CPL. A true
demand paged operating system
with large user address space for
fast throughput. Six megabytes
I/O bandwidth. Six megawords
per second. ECL logic. A Data

Base Management System. A Busi-

ness Instruction Set. High system
availability. Ease of conversion.

" Its own front-end mini for diag-
nostics and to run the peripherals.

- February, 1977

Up to 1.2 million bytes of core
memory. And up to 1.4 billion
bytes of high-speed, on-line disc
storage.

All of which is how the
DECSYSTEM-20 combines the
best of the big systems with the
best of the small.

DECSYSTEM-20.

It had to be Digital’s.

dlilgliltlall

LARGE COMPUTER GROUP

Bridging the gap.

CIRCLE 31 ON READER. CARD

e-scale computer company
software this powerful.

_—— e ——— ——

1 Please send more information on
the DECSYSTEM-20. _

0 Please have a sales engineer
contactme.

' NAME

TITLE

COMPANY

ADDRESS

CITY

STATE ZIP

TELEPHONE

Send to: Digital Equipment Corporation,
Large Computer Group, 200 Forest St.,
Marlborough, MA 01752.

Tel. 617-481-9511 ext. 6885. Ds |
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AWorking Measure
of Productivity

by James R. Johnson

“Lines of code” is the only usable measure of program development pro-
ductivity available. And it can be made to work fairly well.

As experienced’ managers acknowl-
edge, productivity is a function of se-
lecting qualified people, establishing an
adequate working environment, moti-
vating personnel, and providing- the
proper management direction. When a
group of individuals achieves high pro-
ductivity, a positive atmosphere exists.
Even though productivity may not be
measured, those associated with the
project know productivity is high, Op-
timal productivity is a result of dedi-
cated, involved individuals working on
“their” system. The adage “Put your
heart in your work” still applies in the
computer age. Management’s responsi-
bility is to provide individuals this op-
portunity. Thus, it is concluded that
managing is a motivating process not a
productivity measuring activity, right?

Wrong. In this scientific world, pro-
ductivity is only productivity if it is
measurable. Knowing, feeling, or be-
lieving productivity is high is not, or
soon will not be, acceptable in a pro-
gramming environment. Faith is no
longer an attribute of higher manage-
ment. Proof of performance is a cen-
tral issue. As maintenance and over-
head increase, justification of the grow-
ing data processing budget becomes
more difficult. First and second level
managers are comfortable with exist-
ing management techniques, but high-
er level management is making the
message clear: show us your productiv-
ity increases.

Granted, there is logic behind this
philosophy; after all, the programming
profession is still relatively unscientific.

Yet the “success” of a software proj-
ect, today, remains a subjective issue
since the performance of a program-
ming project involves evaluating a
composite of subjective factors: the
“quality” of people, the exactness of
the requirement definition, the com-
plexity of the hardware, the degree of
innovation, etc. Quantitative measures
do .not exist for these factors. In the

future, it may be possible to standard-

ize functions (generalized require-
ments) so that meaningful compari-
sons can be made among software
products, but progress in this area has
not thus far been significant.
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There does exist one piece of infor-
mation which is an integral part of all
programming projects. It is not subjec-
tive, it is measurable, and by default it
is the best data available. The measure
s “lines of code.” Opinions on the
value of Lines of Code (“Loc,” for
convenience) as an estimating stan-
dard are divergent. Some groups are
ignoring Loc while others are utilizing
self-developed standards.

Definitions are the keys

Before presenting a recent study of
LOC rates, it is appropriate to address
definitions.

References to Loc rates can be
found, but.the range of reported pro-
ductivities varies from less than 1 Loc/-
hour to 30 or more. Is it possible that
one group of individuals can out per-

form another by a factor of over 307

Why is there such a variance? More
precise definitions of programs, man-
days, and Loc clarify the situation.

1. Systems Programming Product

There are programs and there are
programs. Depending on the definition
of “program,” the cost of one may be
nine times the cost of another. As Fred
Brooks explains in his book Mythical
Man-Month, (Addison-Wesley, 1975,

Reading, Mass.) portions of which ap-

peared under the same title in these
pages (Dec. 1974, p. 44), programs
exist at four levels of complexity:

Cost
Level Type of Program Factor
1. program 1
2.  programming system 3X
3. programming product 6X
4. programming system
product 9X

According to his definitions, a “pro-

" gram” is run only by its author for a

speciﬁc purpose. A “programming sys-
tem” is differentiated from a program
in two ways: (1) it is generalized, and
(2) it is documented. Going from
Level 1 to Level 2 increases the cost by
a factor of three.

A “programming product” is a com-
ponent which must be integrated,
along with other components, into a
system. Having to resolve interfaces
increases the development cost over
the cost to develop a “program” by an
additional factor of three.

In the commercial data processing
environment, the fourth level of com-
plexity is the normal product. It has
the attributes of both a programming
system and a programming product. A
“programming system product requires
nine times more resources than a ‘pro-
gram’ of similar size. The system is

Problems of LOC Productl\gty_Retporting
ri

Program
Programming Systems Product
Design Time
Programming Time
Total Statements -
Verbs
- Productive Time Factor

oject A Project B
- yes

yes —
500 55.5
500 " . 55.5
10,000 10,000
3,000 3,000
1.0 0.5

LOCa = Number of verbs for programming system product

Total man-days X productivity factor
= 3.0 Lines/Day = 0.375 LOC/hour

= 3000
1000 X 1.0

LOCs = Number of statements for program

Program time X man-days X productivity factor

= 10,000
55.5 X 0.5

LOCs = 45 = a factor of 120.
LOCa 0.375

= 360 Lines/Day = 45 LOC/hour

Table 1. In the past, lines of code has not proved to be a useful measure of program
development productivity, largely due to definitional problems. Here, for example,
two projects might report LOC rates differing by a factor of 120 due to differences

in definitions.
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generalized, documented, integrated,
and independent of its writers.

Implied in the term “cost” is a pro-
gramming rate of production based on
roc. In other words, if 9 Loc per hour
are generated writing “programs” (the

first level), than a productivity for a
~ programming system product of 1 per
hour would be expected.

When discussing rates of produc-
tion, it is essential to define the level of
complexity involved.

2. Man-days

There are two clarifications required
when quoting man-days. The first in-
volves productive and nonproductive
time. Generally, individuals are con-

sidered available for productive time -

somewhere between 50% and 80% of
the total time. Vacations, illness, train-
ing, meetings, breaks, etc. account for
the loss in productive time. Five man-
days of productive time could equal
ten total man-days based on that lower
productivity factor of 50%. Thus, Loc
rates may vary by a factor of two
based on this distinction.

Another item requiring clarification
is related to project phases: definition,
design, programming,. testing, and

conversion. Programming and testing

generally comprise one-half of the total
project. It is important to identify the
phases included when addressing pro-
ductivity rates. Is definition and design
time included or just programming and
testing time? If Loc rates are computed
using programming time only, the re-
sult is two times higher than it would
be if time from all phases of the project
were included.

Thus, man-day definitions may ac-
count for a total variance factor of
four: a difference of two based on
productive/ nonproductive time and a
difference of two based on program/
design time. In the extreme, 3 LoC per
hour could equate to 12 per hour based
on man-day definitions.

3.LOC

What then is an Loc? The simplest
definition for an Loc is as follows:

“An LocC is a source statement. It

corresponds to any line on a coding

sheet including internal comments
and job control statements, It is in-
~ stalled, operational, and debugged to
an acceptable level.” -
This all-inclusive definition facilitates

collecting Loc data since most installa-

tions utilize automated librarian sys-
tems to store and modify programs.
Note that it does not include external
documentation production.

There exist other less general defini-
tions which are worth discussing. In a
coBoL program for example; the fol-
lowing statements are Loc candidates:

Procedure division (which approxi-

mates the number of verbs),

Other divisions,

Comments, and

February, 1977

Compiler control statements.
The coBoL compile Isiting outputs the

- following statistics:

Example
1. Number of total source
records 1,733
2. Number of data division
statements 936
3. Number of procedure
division statements 525

“The last output equates to the count
of coBoL verbs, possibly the most re-
vealing statistic about the complexity
of a program. It is a much more re-
fined measure of a program’s complex-

ity than the total number of source -

records. The ratio of verbs to total

records is approximately 3.3 to 1 in

this example. !

The variance among programming
rates is closely related to the definition
of an Loc. Using the total number of
source records is recommended since it
facilitates collecting and comparing
programmiing rates among corpora-
tions. »

Inconsistent definitions can account
for dramatic differences in LoC rates.
In a worst case situation, definitions
could account for a factor of 120! The
assumptions have a multiplicative
effect when the extremes are used; i.e.,

Factor
Program definition 9
Man-days 2

Productivity factor 2 -
LoC (source vs. verbs) 33
Result (9x2x2x3.3) = 120

As the example in Table 1 shows,
identical “productivities” could be re-
ported as  0.375 roc/hour or 45.0
Loc/hour. As usual, a meaningful
comparison is only possible when as-
sumptions are stated.

It is almost impossible to obtain
comparative data on LocC, since very
few quoted figures include mention of
the assumptions. Historically, Loc data
was not considered relevant in project
development or the maintenance envi-
ronment. Thus, it is not surprising to
obtain incomplete information when-
searching for Loc rates.

Taking the measure
In order to establish a data base for,

comparisons using LOC, a total of 16 in-
house projects ‘were audited. Project
completion dates ranged from 1970 to
the next six calendar months (as noted
in Table 2).

Definitions are as follows: .

1. All projects produced systems
programming products.

2. Man-day figures include both
productive and non-productive time.
They were obtained on a macro level; "
i.e., by multiplying the number of peo-
ple assigned to projects times the dura-
tion of assignment. The man-days in-

Save your
CICS dum ?_s'

(You may never see qnothar ona}

INTERTEST is a new product

developed by ON-LINE SOF TWARE
INTERNATIONAL which allows:

® CONTROLLED MULTI-THREAD TESTING )
This unique feature allows you to test several tasks concurrently usmg
one terminal.

8 AUTOMATIC PROGRAM 9HECKOUT

You can monitor programs, ;ransactlons, terminals, or the entire system.

® INTERACTIVE DEBUGGING

Display and modify main storage and files; mvestlgate, correct and retry
malfunctioning programs; and address stopping—all on-line.

For more information FoJON-LINE
&ISOFTWARE
INTERNATIONAL

about INTERTEST,
please contact:

. CIRCLE 121 ON READER CARD

Software Plaza Route 208
Hawthorne, N.J. 07506
(201) 423-3200
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Reality is the sweet smell of success.

Denver Wholesale Floriéts"

They needed a small business comx
puter with big power to do their order
billing. They chose a Reality™ data base
managerent system. Because i in thelr

to Reahty For power or for price.
Reality gives up to 32 mde-

' pendent users an awe-
some amount of
computer
power for the-
" money. And it’s




Reallty Dealers
Anchorage 907/276: -2431
\ Atlanta 404/266-8900

. Baltimore 301/796-4320
Boston 617/890-1400

 Cedar Rapids 319/377-6259

Chicago 312/298-3840 -
Cincinnati 513/671-1888 -
~ Cleveland 216/621-1888
Dallas 214/358-2468
- Denver 303/773-1510
Detroit 313/478-4400 -
Harrisburg 717/763-0850
Houston 713/440-6111 -
Juneau 907/586-2524 .
= "Kansas City 913/321-7902 .
. Los Angeles 213/685-8910
or714/521-4041
- Memphis 901/274-5960
~Miami 305/ 565-0517
- or 305/940-9994
~ Minneapolis 612/835- 100
- Newark 201/964-6700:
‘New York 212/697-4466

- Portland 503/245-6631
Raleigh 919/782:6020
Richmond 804/780-2 38

an Diego 714/560-0777

an Francisco 415/547-6

eattle 206/641-4990
Louis’ 314, 946 6757

*Projects nearin

WORKING MEASURE
f .

clude time spent on all phases of the
project. Also, since users were assigned
as analysts in many cases, their time
while on the project is part of the total.
The man-day totals may vary by =
15% due to historical inaccuracies.
However, an average figure taken from
this data should negate compensating
errors and thus improve accuracy.

3. Loc was obtained from automatic
librarian counts on implemented sys-
tems and from current estimates on

" soon to be implemented systems. Thus,
"comments and all other .statements

counted 'as Loc. For older systems, ad-
justments were made for the code
added since implementation.

Also, since common record layout
definitions were used extensively in
different projects, and since these com-

" mon definitions are coded only once

(even though called by many pro-
grams) they were counted one time

-only.

Based on the techniques used to
gather data error rates for Loc could
be as high as = 10%. The averaged

esult would be more accurate.

~Table 2 lists the projects in descend-
ing order of man-days expended. The
first observation is that a strong rela-
tionship does exist when Loc/ hours are

j compared for small and large projects

(large projects are defined as two-plus
man-years).
LoC averages are listed below:

Projects . small large
LOC/hour 8.7 2.9
Range 6.7-12.5 1.2-5.1

On the average, small projects pro-
duced over three times more coding
per hour than large projects. This is
what would be expected based on in-

. | creasing numbers- of both interfaces

o

!Coded in PL/1 (Others COBOL)

completion. (AII others are completed projects.)

and communication links.
The Loc rates did reflect, in a gener-
al way, management’s subjective opin-

~ ion of the “productivity” of the various

projects.

- Factors such as design difficulty (in-
novation), level of technology, and
quality of staff are considered in the
subjective opinion. On Project “B”
(12.5 Loc/hour), all the factors which
tend to impair progress were absent.
The team ‘was highly motivated and
working with known technology. One
of the large projects, Project ‘J° had
one of the highest rates (5.1 Loc/hour).
The project was an Employee Informa-
tion System which included Payroll,
Benefits, and Personnel subsystems.
The extent of innovation was limited

as well as the amount of new technolo-

gy involved. Thus, a high level of pro-
ductivity could be anticipated. Project
“0O” had the lowest Loc rate. Since it
was the first system of its type in the
industry, a lower “productivity” re-
sulted.

It is concluded that LocC can be used
at a gross level for project estimating.
In other words, knowing that the aver-
age Loc rate for large projects-is 2.9, is
useful information. If new technology

- andlarge scale innovation are inherent

in the project, the Loc rate will be less.
The projects in the study were re-
stricted to the commercial data process-
ing environment. This implies a high
level language and does not include
developing operating systems and com-
pilers. As Fred Brooks stated:
“My guideline in the morass of esti-
mating complexity is that compilers
are three times as bad -as normal
batch application programs, and op-
erating systems are three times as
bad as compilers.”
Using this concept and converting
the study rate for large projects (ap-
proximately 3 roc/hour) to operating

! Table 2. Clearly small pro;ects have, according to the lines of code measure, better
. productivity rates than do large ones. These figures support an average LOC ‘measure
for small projects-of 8.72 lines of code per hour and only 2.86 for large projects.
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Our brlght ndea.

More computer power
for your dollar.

The SEL 32 family of high per-
formance 32-bit computing sys-
tems offers a balance between big
computer performance and ‘
minicomputer prices. Micropro-

grammable input/output processors,

compatible central processing units,
high-speed memory systems, and
efficient data processing peripherals
make up the hardware elements.
On the software side, operating sys-
tems, language processors, lib-
raries, application packages, and
interactive terminal support bal-
ance the scales. Together, SEL 32
hardware and software provide a
cost-effective solution to your cur-
rent requirements, with expansion
capability to meet your growth
needs.

The SEL 32/35 is the. strongest
price-performer of any 32-bit single
or multiple-CPU system available
today. These computers can be
configured from 64K bytes to 512K
bytes of 900 nsec memory. Re-
sembling its more powerful
brothers, the SEL 32/35 is a com-
plete package, including central
processor with floating-point arith-
metic, memory, chassis, power
supplies, and cabinet.

The SEL 32/55, offered in a vari-
ety of both single and multiple
CPU configurations, can be config-
ured from 32K bytes to 1 million
bytes of 600 nsec memory.

The SEL 32/50 is a single chassis
computer providing the same CPU,
[/O, and memory capability as the
32/55, but for dedicated appllca-
tions.

- Just circle our number on the
Reader Service Card, or call us to-
day. We'll send you the powerful
story of the SEL 32 family.

ENGINEERING LABORATORIES

6901 West Surmse Bou]evard
Fort Lauderdale, Florida 33313
{305) 587-2900

European Inquiries: 85 bis Avenue Albert ler 92500 Rueil, France. Tel: 967-8314 : L1y

February, 1977
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WORKING MEASURE

systems and compiler rates produces
consistent results. (Sce Table 3.)

What next?

It is appropriate to discuss action
items relating roc to definitions and
project estimating. The first task is to
complete a data base of historical Loc
information. Hopefully, this article has
provided guidelines and project data to
augment other data. As the worst case
example illustrated, assumptions must

requires 40,000 hours or 5,000 man-
days, or 18.9 man-yecars. If six indi-
viduals are assigned, the clapsed time is
over three vears. 1t would not be feasi-
ble to plan a two-ycar implementation
based on this knowledge.

In a purc¢ maintenance environment
(stafl performing minor enhancements
and resolving production problems vs.
development projects), lines of code
could be an excellent tool for measur-
ing responsibility. FFor example, a cur-
sory study has shown that one full-time
support analyst can maintain between
50.000 and 100.000 Loc. Of course.

be defined prior to discussing 1.oc other factors are equally relevant in a

rates. Implementing a post audit pro- pure maintenance environment, for

) ' These Results Vs. Brooks’ Results
Product This Study Brooks’
Complexity Hourly Yearly Estimate
Batch Programs 3 LOC/hour 6,336 6-9,000
Translators 1 LOC/hour 2,112 2-3,000
Operating System 0 3 LOC/hour 704 600- 800

Table 3. One encouraging result of having gone through the exercise is how ciosely
the lines of code figures compare with those published by Fred Brooks, the “father”
of IBM’s 0S/360, in “The Mythical Man-Month,” (Dec. 1974, p. 44).

cedure to caplure the information im-
mediately after a project is completed
is suggested. The following data should
be included (as their non-coBoL equiv-
alents) :

Type of product (level:

program product, etc.)

Design time

Programming language

Programming time/type program

(validate, update, report, ctc.)

Total statements/ type program

Data division statements/ program

Number verbs/type program

Productive time factor
Having this data will allow meaningful
comparisons among departments, divi-
sions, and corporations.

After we've collected the data, we
can begin using the measure on a macro
or project level. Based on this study
and others, a relationship has been es-
tablished between roc rates and the
size of a data processing system. Thus,
if 1Loc are known, it is possible to esti-
mate the man-days required for a proj-
ect. It could be argued that knowing
roc implies knowing the scope of the
project, and if the scope is known, man-
days can be estimated directly.

The only argument which estab-
lishes Loc as a legitimate estimating
tool is experience with the technique.
After initially challenging the concept,
the author has found it useful and is
now a supporter of the technique.

Assume a marketing system planned
to be replaced. The existing system has
60.000 roc. Using the principle of an-
alogy and the best judgment of the
people involved, the new system is esti-
mated at 120.000 rLoc. Assuming a 3
roc/ hour productivity rate, the projec

program,

cxample. frequency of runs, number of
interfaces,  and  volume  of  coding
changes.

We haven't done the research neces-
sary 'in regard to LoC in the mainte-
nance environment, but the obvious
use of this data there would be in
projecting continuing support re-
sources.

In ecither the development or main-
tenance cnvironment, LOC  estimates
can be included in the work plan,
When defining programming tasks, an
estimate of roc should be included
along with the man-day estimate. Also,
on enhancements or user requests, one
of the required fields should be voc.

If adopted. at least as a default mea-
sure, Loc could answer some of man-
agement's questions on  productivity,
And that’s worth doing. EX

Employed by tallmark Cards as a
. dp section manager, Mr. Johnson
is responsible for managing the de-
sign, programming, and implemen- |
tation of all major dp projects for .

the company. His prior experience .

includes a three-year stint as a sys-
tems analyst in the U.S. Navy.
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AP-120B

FLOATING-POINT ARRAY PROCESSOR

HAS BROUGHT THE AGE OF ARRAY PROCESSING TO

SIMULATION IMAGE PROCESSING

SIGNAL PROCESSING METEOROLOGY

MEDICAL RESEARCH - SEISMIC'PROCESSING
- ASTROPHYSICS ...and MANY MORE

BECAUSE NEVER BEFORE HAS SUCH A 4
~ POWERFUL PROCESSOR DELIVERED SO MUCH SPEED, PRECISION, RELIABILITY,
_ AND EASE OF PROGRAMMING TO SO MANY RESEARCH SCIENTISTS AND SYS-

TEI\/I DESlGNERS

SPEED: The power of 60,000,000 instructions
per second. 167 nanosecond multiply/add,
2.7 millisecond 1024 FFT. Throughput 100 to
200 times greater than most computers.

INTERNAL DATA MEMORY: 167 or 333 nano-
second effective cycle. 8K to 1 Megaword.

SIMPLE PROGRAMMING: Extensive Math Li-
brary of over 95 routines callable from FOR-
TRAN makes programming easy. Software
Development Package with symbolic cross-
assembler and simulator/delbug makes it
easy to create new routines using the
AP-120B’s powerful assembly language in-
struction sef.

PRECISION: The AP-120B advances com-
putational precision with its full 38-bit float-
ing-point arithmetic—normalized and
convergently rounded. That means eight
decimal digits of accuracy, not just six.

CALL

o TOLL
FLOATING POINT ~ FREE
SYSTEMS,  INC. ~ 800-547-1445

P.O. Box 23489 Portland, OR 97223 1000 SW. 11th, Beaverton, OR 97005

© {503) 644-3154, TLX: 360470 FLOATPOINT PIL

CPU COMPATIBILITY: The AP-120B is already
interfaced with all popular computers and
their operating systems. Flexible format
conversion hardware accepts integer and
floating-point data from the host CPU. A
second memory port allows high-speed
DMA and demultiplexing capability with
other devices using our Programmable 1/O
Processor (PIOP).

PROVEN RELIABILITY: Two years of operation
in varied application environments...from
oceanography to the Space Shuttle pro-
gram...has proven the reliability of the
AP-120B hardware and software.

COST/PERFORMANCE: Less than $40,000 for.
a complete system. That's a small fraction
of what you must spend for comparable
computing power.

PROVEN APPROACH: Find out from our users
group how hundreds have entered the age
of array processing with the AP-120B.

PLEASE SEND ME ADDITIONAL INFORMATION

Name : Title
Company Phone
Address .

City = _ : Zip

"My computer system is: My application is:

D et e E it P A T vk .



Evervonetotallvhappy
wiﬂ?t,heir head- pg‘{lck

er-

discs may goontothe
next page.

Aha, just as we hoped. You're
not as satisfied with your head-
per-track disc supplier as you'd
like to be. As you have a right
to be.

Who knows what isn’t
quite right. Maybe your current
supplier can’t supply on time.
Maybe what he’s supplying
doesn’t measure up to the
specs you thought you were
buying. Maybe he’s conducting
his business as if these were
the last few days he’s going to
be in the business. :

February, 1977

But what can you do?
You're locked into existing de-
signs and production dead-
lines. And changing suppliers
in midstream could put you up
that proverbial creek without a
paddle, right?

Wrong.

Now you can make a
change for the better with very
little change to what you're
doing right now. By changing to
AMCOMP.

That’s because our 8400
and 8500 Series Disc Memory
Systems come complete with
the interfacing that makes
them readily-adaptable to your
present controller. '

And our systems aren’t
just readily-adaptable; they’re
better systems to adapt to. Per-
formance that’s engineered in
before production, and quality
that’s maintained throughout
manufacturing. It’s a part of
what’s making AMCOMP the
new standard by which the
industry judges itself.

Judge for yourself. Just
contact your nearest AMCOMP
office, or AMCOMB INC,,

686 West Maude Avenue,
Sunnyvale, CA 94086, phone
(408) 732-7330.

Now, aren’t you happy

you didn’t turn the page?

ANICOVIP
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data processin
1tive who wants to

If you want to work
smart, you need a
computer that does
the same. One

that’s flexible enough
to do things your
way. Which means
being able to run cur-
rent applications
written in standard
languages like ANSI
74 COBOL and RPGII
without a major
conversion effort.
And being able to develop new interactive applications with a CODASYL-
compliant Database Management System that uses exactly the same file
structures and works with exactly the same operating system as all other
applications—again, so there are no compatibility problems.

This is the kind of computer Prime offers. A whole family of
them in fact, designed to make the development and day-to-day running
of interactive data processing applications easier and less costly than
ever before.

They are no-risk systems that adapt easily to your established
data processing standards and procedures. They communicate directly
with a wide variety of edp mainframes by emulating RJE protocols such
as 2780, HASP and UT-200. They are programmed with the same
languages your staff is already familiar with. And you can expand and
upgrade them with incredible ease. Prime systems can handle up to
63 terminals simultaneously, can have up to eight million bytes of main
memory, over 2.4 billion bytes of disk memory and virtual memory per
user of 512 million bytes.

Typical systems for database management applications range
from $100,000 to $350,000, or about $2,170 to $7,600 per month if you
lease them directly from Prime. In other words, edp mainframe function-

ality at less than one-tenth the price.
s For more information about our smart alternative to working
hard, contact Joe D’Angelo, Marketing Manager, Prime Computer,
Inc., 145 Pennsylvania Avenue, Framingham, MA. 01701,
(617) 879-2960.
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" OUR CUSTOMERS ARE

MSA's customers now number over
2,000 and we thank them. Our business
is FINANCIAL SOFTWARE, and we are
the largest financial software company in
the world.

Our full range of products that handle all
of our customers’ financial accounting
needs are:

General Ledger

Payroll Accounting :
Personnel Management and Reporting

Supplies Inventory Control and ~ -
Purchasing

Accounts Receivable .

Accounts Payable

Financial Information and Control
Fixed Asset/Property Accounting

We have the experience and the office

February, 1977

THE GREATEST.

locations (in New York, Chicago, Atlanta,
and Los Angeles) to provide the support
our customers need, no matter where
they're located.

They participate in user groups
organized throughout Canada and the
United States. And exchange ideas and
greatly influence our program of
on-going enhancements. They also
benefit from continuous maintenance
which keeps their systems current.

If you are in the market for the best in
financial software, contact us and we’'ll
come to you. We are probably in your
neighborhood regularly visiting one of our
great customers.

For further information about our
products or our great customer list, call
Marge Kimbrough at (404) 262-2376 or
mail this coupon.

CIRCLE 76 ON READER CARD

'1)

Management Science America, Inc.
3445 Peachtree Road, N.E.

Suite 1300, Dept J-3

Atlanta, Georgia 30326

Chicago 312-323-5940; Los Angeles 213-822-9766;

New York 201-871-4700.

Name

Company

Title

Address

City

State

Zip

Phone,

| am interested in:
O General Ledger
[m) palw” Accounting
O ALLTAX ™
O Accounts Receivable
O Supplies Inventory
Control and Purchasing

Computer Model

O3 Accounts Payable

0 Financial Information

- and Control

0O Personnel Management

and Reporting
O Fixed Asset/Property
Accounting
117



We don't make terminals.
We make themwork.




How we made 2000 work

for Reynolds &Reynolds.

Reynolds & Reynolds, a nationwide
supplier of computerized information
services for automobile dealers, found that
its customers ranged from small to large.

To meet each customer’s needs, the
company decided on a mix of systems:

(1) A centralized computer system.

(2) A distributed data processing system.

(3) An in-house computer system. -

In order to configure these three systems,
Reynolds & Reynolds needed a terminal -
vendor which would provide a broad mix of
terminal arrangements, applications
engineering, special customer arrangements,
on-time installation and nationwide service.

They selected Western Union Data
Services.

People and systems.

Our sales, service and engineering team
worked closely with Reynolds & Reynolds
systems planners to provide the proper
match between equipment and application,
hardware and software, people and systems.

“Western Union Data Services provided -

the terminal configurations that matched
the job requirements and without wasted
costs,” says Terry Carder, Vice President of
Marketing, Reynolds & Reynolds.

“They understood our business and our
customers’ needs,” says Mr. Carder.

“For our small-volume users they
supplied 10-cps terminals that operate on the
dial-up network.

“For our medium-volume users, they
configured on-line, interactive terminals on
our distributed data processing system,

which uses both dial-up and leased lines to
connect 145 minicomputers at 75 remote
centers, serving 126 cities in the U.S.

“For our large-volume users, they
directly connected hard copy and video
terminals to minicomputers located on our
customers’ premises.”

Tailored terminals.
At Western Union Data Services, we

- make every effort to meet each individual

customer’s needs.

To meet Reynolds & Reynolds form-
handling needs, we designed a new paper-
handling mechanism.

~ And to satisfy the firm’s requirements for
desk-top terminals, we specially configured
our 10-cps and 30-cps terminals.

Nationwide service.
“With the variety of terminals and

- special arrangements we needed for our

systems, we needed a terminal vendor which
could service terminals on a nationwide
basis,” continues Mr. Carder.

“That’s one of the reasons we selected
Western Union Data Services. If our
customers have to report a problem, they
call their Termicare® center toll-free.

“The Termicare center has a complete
history of each terminal stored in its computer
and the analysts and equlpment to test each
terminal remotely.”

For more information on Western Union
Data Services terminals and our support

capabilities, call 800-631-7050. '
(In New Jersey, 201-5629-1170.) ﬁ M '

Western Union Data Services

»© Western Union Data Services Company. 1977.

CIRCLE 69 ON READER CARD



epic data:
simple, practical,
flexible terminals
and

network controllers
for data collection
applications.

The EPIC DATA Model 1647 data collection terminals and
1648 system control units (SCUs) are designed to help the
OEM quickly provide systems for such data collection appli-
cations as time and attendance recording, library circulation
control, inventory reporting, access control, job costing and
maintenance management. And to allow the OEM to
market systems at prices considerably below those of
competitors.

Slmple EPIC DATA terminals, with RS232C interface
(ASCll), are simple to use and deploy. No computer knowl-
edge is required. Maximum use of preformatted data re-
duces entry errors.

All models include an 8080 microprocessor; the user can
program terminals to provide customized input, output and
processing of data. In addition, programmability prompts
the user through entry steps, validates data and enables off-
line operation.

EPIC DATA terminals weigh only 8%2 pounds. They can hang
on a wall, sit on a desk, and are easily exchanged during
maintenance.

praCtha| EPIC DATA terminals are designed with

permanence in mind. Environmental tests conducted in con-

formity with MIL-STD-810 plus in-depth, on-site testing as-
sure reliable operation over a broad spectrum of hostile,
industrial environments. Simple design and rigorous testing
have resulted in a demonstrated MTBF of 19,00Q hours.
MTTR is only 30 minutes. '

ﬂeX|b|e Choose the terminal and options which
best meet your application. EPIC DATA terminals can op-
tically read punched badges and 80-column ANSI cards.
User-defined keys are available for inputting variable data.
Key entry data or time of day is displayed and LEDs are
available for prompting.

Options. All terminals may optionally scan bar codes and
magnetic stripes or accommodate through the RS232 ports
other peripherals. Display options include additional numer-
ic displays, up to 15 LEDs for prompting and a 32-character
alpha/numeric display. A low-speed modem and serial
asynchronous or synchronous communications ports with
either R5232 or line driver I/0 may be added. Both PROM
and RAM memories are expandable.

SCUs. Each Series 1648 SCU polls up to 100 terminals, as-
sembles transactions, formats data, appends time and date,
and stores and forwards collected data to the host.

Let Epic Data help you penetrate the data collection market
with simple, practical and flexible terminals and SCUs.

OEM quantity (100) prices start at $995. Contact your Epic
Data representative today. Or write:
epic data corporation

12728 15th Place, N.E., Bellevue, Washington 98005.
Phone (206) 332-8724. Telex: 04-355701.
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ARIZONA BFA Corporation (602) 994-5400 e CALIFORNIA Moxon Electronics (714) 635-7600 e FLORIDA COL-INS-CO (305) 423-7615 e ILLINOIS Systems Marketing Corp.
(312)593-6220 e MARYLAND Electronic Marketing Associates (301) 881-5300 e MASSACHUSETTS J & J Associates '(617) 272-2606 e MISSOURI Technical Representatives
(314) 731-5200 e NEW YORK Cane Technical Sales (914) 698-4411 e PENNSYLVANIA WKM Associates (412) 892-2953 e TEXAS DMA (713) 780-2511 @ WASHINGTON
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Converting to MVS

by Kevin P. Farrell

A large performance improvement could not be proved for it, and it was
not perfectly compatible, but MVS still seemed the best alternative.

IBM’s 0s/vs2 operating system, MvVs, is
not a stranger to Aetna Life and Casu-
alty, but it is not presently a welcomed
friend nor permanent resident either.
While our implementation efforts are
gradually yielding results, some of
which we can now share with others
considering going to that system, much
remains to establish the latter condi-
tions.

Aetna Life and Casualty gained its
first exposure to Mvs in March of 1973,
when, with 20 other installations, we
participated in a preview presentation
of the concepts, facilities, logic, and
structure of Mvs. This activity consisted
of:

1. a detail documentation of our
hardware, software, applications, and
operations;

2. an intensive week of explanation
from I1BM;

3. a two-week in-house follow-up
analysis of Mvs with key personnel in
our operations, support, and user ar-
eas;

4. athree-day feed back session with
IBM to relate our impressions of what
impact an MVs conversion would have
on our installations, and what our im-
plementation schedules would be.

The summary of the results of that
effort was:

1. that the Mvs concept was a signif-
icant change, and although 1BM made
significant efforts to maintain compati-
bility with MvT, implementation would
not be easy.

2. while a few installations would
move almost immediately to Mvs, most
would take a conservative, get more
experience, wait until needed, ap-
proach.

3. that comprehensive, affordable
user education would be needed early
in the cycle.

4. that well-trained Field Engineer-
ing and Systems Engineering support
would be required from 1BM at the
start.

Our reactions were consistent with
the summary; we anticipated: a signifi-
cant learning effort, a need for educa-
tion and competent service personnel,
the critical aspect of compatibility with
what we were doing under MvT and,
obviously, well defined benefits which
would justify our committing to an
implementation.

Since we perceived Mvs to be an
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almost totally new environment, it was
desirable to know as much as we could,
as soon as we could, about its potential
impact. As a step to achieving this and
as a follow-on to the preview, we
agreed to participate in field testing

. Release 2 of Mvs.

1BM provided the Mvs components,
full-time Systems and Field Engineer-
ing support, and education for our sys-
tems programming staff. Aetna pro-
vided six systems programmers and
machine time.

Conversion was not to be a simple
task. Aetna runs six 1BM 370/168’s,
housed in two buildings in Hartford.
Each machine operates independently
and, for the most part, is dedicated to a
single application. At the start of the
conversion project, each was a 4MB
machine; one has since been upgraded.

One building houses one cpu for
processing policies for the Casualty In-
surance Division. This system supports
450 terminals located in 77 offices
across the country. Along side it, a
second 168 supports program develop-
ment work and acts as a backup.

Of the four cpu’s in the other nearby
building, one is for on-line claims pro-
cessing for the Group Insurance Divi-
sion, one performs a mix of corpo-
rate tp and Life Insurance policy pro-
cessing, one supports time-sharing
(under vM/cMs), and the last is for
development and backup.

At night all six arel given over to
production work. :

Approximately 7,000 jobs were be-
ing run on these systems. Coded pri-
marily in ANS coBoL Version 2, they
were being processed under 0s/MVT
when we began learning about Mvs.

We established a plan, extending
over four months, designed to provide
us information on the aspects of func-
tion (did it do what they said it
would?), compatibility (could we run

what we were currently running on.

MVT), performance, and new features,
and also to identify as many conversion
considerations as we could.

474 man-days just to look

Four months, 474 man-days and
270 dedicated machine hours later, we
concluded:

1. Mvs did function as defined.

2. We could expect Mvs to be com-
patible with current MVT processing.

. future facilities

3. We were unable to adequately
assess the new features but anticipated
they would have long term benefit to
Aetna; however, the use of any new
features should be restricted until Mvs
was installed on all Aetna computer
systems.

4. Performance for batch processing
was quite good, with as much as a
23% throughput improvement. How-
ever, we were unable to reasonably
establish field test procedures for our
teleprocessing systems and thus had no
basis for projecting their performance.

S. The field test did not discover
near term benefits which would justify
implementation. No immediate prob-
lems existed which Mvs would solve
and the need and potential benefits of
(Systems Network
Architecture (SNA), the 3850 Mass Stor-
age System (Mss), etc.) had not yet
been determined.

A number of conversion considera-
tions were identified and documented
for future inclusion in an implementa-
tion plan. We felt that although im-
mediate benefits were not evident, it
would be advisable to considér what
the potential for the future was and
consider implementing MVSs in mid-to-
late 1975, to get it in and settled prior
to needing it.

On the assumption that tangible
benefits would be identified in several
studies of the new facilities (multipro-
cessing, Mss, sNA) being conducted in
late 1974 and early 1975, a detailed
implementation plan was developed.
At this point, it was expected that the
“window” chosen would not conflict
with any major application or hard-
ware implementations and also that the
user divisions were in agreement with
our plan and could provide the neces-
sary manpower to participate. A sys-
tems programming team of ten persons
was formed, interfaces to user divisions
and other support areas defined, ma-
chine schedules were developed, and
we began to execute our plan. -

For several reasons the studies of the -
new facilities either weére not com-
pleted as originally planned or were
completed with no tangible benefits de-
fined. The impetus to continue on the
planned schedule began to decline.
When a conflict developed with the
implementation schedule of our Life
Insurance Division on-line information
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CONVERTING

system, we decided to defer impleten-
tation’ until late -1975 or early 1976.
Then our scheduling conflict would be
eliminated and more studies would be
completed. Our Mvs systems program-
ming team was reduced to four and the
major portion of the scheduled machine
time was cancelled. The skeleton team
would maintain a base of knowledge in
Mvs, keeping abreast of changes,
maintaining an Aetna modified version
of the latest release levels, and assisting
in the evaluation of Mvs-related facili-
ties. This approach was intended to
protect our investment to date and to
prevent our having to play catch-up
ball when we did return to an imple-
mentation plan.

As we approached the latter part of
1975, successful implementation of the
life insurance on-line system resolved
our scheduling conflict; however, the
completion of additional Mvs facilities
evaluations and the deferral of others,
again left us without identified tangible
benefits associated with Mvs. At this
point, the implementation window was
moved to mid-to-late 1977.

Moving into 1976, several major
factors emerged which resulted in our
agairn moving our implementation win-
dow, this time forward into late 1976-
early 1977 (November 1976 through
May 1977). These were:

1. The pending implementation of a
new on-line Group Insurance Claims
system presented a conflict in 1977
between Mvs implementation and the
production installation of the several
hundred-terminal Claims system.

2. 1BM announced that it would drop
all MvT support to a “Class-C” basis
(to be supported only on a time-avail-
able charged basis) by November,
1977. Support for our MvT Release
21.6 system and TCAM level SC would
become Class-C in May 1977 and Feb-
ruary 1977 respectively.

3. The Life Insurance Division iden-
tified a window of late 1976-early 1977
(October-March) during which they
would be between major applications
efforts and would be able to invest the
manpower in Mvs implementation.

4. Evaluation studies identified sig-
nificant cost reductions associated with
the use of the native mode capabilities
of 3350 direct access storage device (in
particular, a 40% reduction in the
number of drives, on average, com-
pared to the 3330 Mod 11’). These
cost reductions could be realized as
early as May 1977 if software support
were available. Mvs provided the only
known support for these facilities.

5. The Casualty Division identified
their implementation window as No-
vember 1976 through February 1977.

6. The Group Insurance Division
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indicated a need to be installed on Mvs
at least four to six weeks prior to enter-
ing the conversion of their major
offices to the on-line group claims sys-
tem (primarily for health insurance
claims) "in March 1977. This meant
that the latest we could install for that
division’s processing was the end of
January 1977.

One concern about the installation
of Mvs relative to the group insurance
claims system was that we were not
confident (nor was iBM) that Tcam 5C
could support a network of several
hundred 3270-type terminals. This
concern, and the tight conversion
schedule, impacted our considerations
for implementation alternatives,

The determination of implementa-
tion dates was not quite as simple as
the previous paragraph might imply.
Having recognized the major factors
involved in the conversion, it was nec-
essary to expand these in more detail,
then determine what aspects of Mvs
made it the appropriate solution for
these concerns and what aspects made
it a less appropriate solution. We
added to this the pros and cons of
continuing with our current MVT sys-
tem, of moving to the last MvT Release
(os/MVT Release 21.8 with TcaM 5E),
or choosing some mix of those.

$2.4 million to play

Finally, the recommendation to go
to Mvs was accepted; we were to pur-
sue installation of Mvs for all process-
ing on our six 370/168 systems. The
time frame was as described above and
a “cost” of $2.4 million was projected.
The cost is derived: from the man-day
cost for our systems programming, op-
erators, corporate dp services, and user
division personnel involved in the plan;
from our cost allocation rates for ma-
chine time; and from monies we would
have to spend for outside services such
as 1BM education, etc, The outside
costs turned out to be minimal,
amounting to about $35,000.

At this point, detail planning was
initiated to define exactly how we
would convert the processing on six
168’s located in two computer centers
and supporting two existing nation-
wide teleprocessing applications, one
rapidly emerging national teleprocess-
ing system, two in-house RJE networks,
a test environment supporting all divi-
sions, an in-house TP system and, of
course, our large batch processing
workload,

Two other major conditions were
imposed: (1.) Today’s processing en-
vironments must not be allowed to de-
grade while conversion proceeded, and
(2.) The Group Insurance Division
required that Release 21.8 be held in
the wings as a fall-back option. If Mvs
did not work for the Group TP system,
the requirement to get off TcaM 5C

had to be met by TcaM 5E and Release
21.8. :

The planning process was the re-
sponsibility of our systems program-
ming unit and was carried out over a

‘period of six months. Intensive interac-

tion was required with the user divi-
sions, operations and support groups to
assure all aspects of their processing
requirements were considered and that
they knew precisely what they must
commit to doing. All interim dates for
various steps of the plans were agreed
to by all involved areas.

Because our systems are located in
two computer centers, and because we
were converting major teleprocessing
systems from three corporate divisions,
one all-encompassing plan was not ap-
propriate. Instead, we developed three
related plans.

1. One plan covered the two ma-
chine centers including our Casualty
Division’s SAFARI on-line system (the
450-terminal, 77-office network for
“personal” lines of insurance like auto-
mobile insurance), one RJE network,

‘and the portions of our batch produc-

tion and testing supported on those two
systems.

2. A second plan was designed spe-
cifically for the conversion of the
Group Division’s on-line claims system
and related Group batch processing; it
involved one 370/ 168 which would be
supporting this environment.

3. The third plan centered on the
Life Insurance Division’s on-line sys-
tem and the corporate testing environ-
ment, and included the second RJE
network, our in-house terminal system
and the remainder of the batch pro-
cessing. Three 168’s are involved in
this plan.

Activities are now progressing on all
three plans. Thus far, all are on sched-
ule and in the case of our first plan, we
have accelerated the activities to the
point where one machine was fully
converted to Mvs six weeks earlier than
the planned five months time. The en-
vironment now running on MVS in-
cludes RJE, a test version of the SAFARI
on-line policy system (which uses
TCAM, MCP, application code, and in-
house lines and terminals) batch pro-
duction, and some general user appli-
cation testing.

So far, so good
Referring to the areas addressed by

our field test effort (function, compati-
bility, performance, new features, and
conversion considerations) plus adding
reliability, our experiences to date can
be summarized as follows:

1. Function—Mvs continues to func-
tion as described by 1BM. We have
not yet found a facility of the base
systems (we do not use TSO, IMS or
cics) which does not do what 18M said
it would, in the way M said it would.

DATAMATION:



minifloppy”

The compact 1
from number 1:

" Thank you.

You've taken our new minifloppy
drive to your hearts! Sales are soaring.
With good reason. You get the perfor-
mance of a floppy at a cassette price.
You also gain proven floppy random
accessibility, reliability and cﬁlta integrit%/
in a cassette size (3.25" x 5.75" x 8.0"").
Shugart packs a lot of proven technology
into this little guy. Same proprietary

glass bonded ferrite/ceramic read/write
head and recordin, technologﬁ used

in 50,000 standard-sized Shugart

floppy drives. Positive media interlock
and write protect circuitry, too.

You also get dependable data integrity—
1/108 soft errors, 1/10" hard errors.
You'll be hard pressed to find that integrity
in any cassette. You won’t get 110 Kbyte
storage capactiy at 125 Kbit/second

data transfer rates either.

Special minifloppy features include direct
drive stepping motor actuator, DC servo-

controlled spindle drive,low power consumption

of only 15 watts in continuous duty, and less
power dissipation than any standard floppy.
Available from several media sources,

the minidiskette™ media is just like the standard

flexible disk, only smaller (protective jacket

is just 5.25" square).

So whether you build word processing

equipment or an entry level microprocessor
system, an intelligent calculator or a hobb
computer, Kou can put the minifloppy to wor|

and bridge the price/performance gap between

cassette and standard floppy drive.

Wirite or call now for full OEM int%rmation.

™minifloppy, minidiskette and ministreaker are Shugart trademarks

The leader in low-cost disk storage.

:U®Shugoth Associates

2

415 Oakmead Parkway,
Sunnyvale, CA 94086

Phone (408) 733-0100

East Coast Sales/Service:

Phone (617) 890-0808

Europe Sales/Service:

3, Place Gustave Eiffel, Silic 311
94588 Rungis, France

Phone(1) 686-00-85
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CONVERTING

Aetna has extensively modified MvT
to enhance and extend its function for
our applications. Mvs eliminates the
need for about 40% of these modifica-
tions and we have installed the remain-
ing 60% in Mvs. Thus, in the area of
function, we have proven the “vanilla”
system, modified it, and also proven
the modified system.
Under MVT, our accounting and
utilization data gathering has been
based on the AccouNTpak facility
which we obtained from spL Interna-
tional of Canada. Under Mvs, we
chose to switch to 1BM’s sMF for data
gathering. We have found that the
MVS/SMF is vastly improved in its ca-
‘pabilities over MvT/sSMF and that it
also functions as advertised. Here
again, we have also successfully modi-
fied the system to provide additional
function. .
At this point, our modified Mvs is
providing the functions we require.
2. Compatibility with our existing
applications programs and with several
software packages which we have in-
stalled, has generally existed with the
exception of some programs compiled
under ANS COBOL Version 2. Mvs sup-
ports only Version 4.
The coBoL incompatibilities have
been the result of both invalid applica-
tion program logic (which mvt al-
lowed to run) and of compiler-gener-
ated code which was not compatible
with Mvs.
We have found that we cannot pre-
dict which jobs will fail, and we have
not yet recognized even general classes
of jobs which we ought to suspect will
fail.
Nor have we yet attémpted to run all
of our 7,000 or so COBOL programs
under Mvs (perhaps 35%-40% have
been run so far), thus the full extent of
the incompatibility is not known. Of
those of which we are aware, we esti-
mate about three man-months of time
to convert. Since we are primarily a
COBOL shop and all our COBOL is ANS
Version 2, the successful implementa-
tion of Mvs could very well hinge on
- COBOL compatibility.
In addition to the coBoL situations,
there is one other area where applica-
tion program changes have been re-
quired. Any programming which ac-
‘cessed MVT systems control blocks,
etc., had to be reviewed to determine
what systems data was changed or un-
available to user programs under mMvs.
To date, this has not had a major
impact. o ‘
- We have successfully tested the fol-

lowing major software facilities: IN-
TERCOM Version 7, TOTAL, SHRINK, ANS
Version 2 coBoL- Compiler, ASSEM-
BLER-H, ADPAC, ASI-ST, COTUNE, CUE,
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FDR, PANVALET, plus about 45 Aetna-
written utilities and macros,

3. Performance is still the major un-
known for us. And, as with the field
test, it is the area of on-line systems
where the question mark remains most
pronounced. We have done more work
with test versions of our on-line envi-
ronments, but they are drastically
stripped down packages which do not
provide an accurate projection of the
full systems running live.

What performance work we have
done has been relative to our Casualty
Division’s SAFARI system. With our
batch driven test vehicle, we initially
were able to attain only 80% of the
transaction per minute rate under Mvs
that we had under MvT. In looking at
both Mvs and our applications, we
concluded that Mvs was adding signifi-
cant overhead, but that the only way
we at Aetna could reduce it was to
make changes to our applications. For
its part, IBM has offered the recent su-
pervisor and scheduler Selectable Units
as partial solutions to the overhead sit-
uation. Our application changes con-

sist of converting much of our code to .

re-entrancy and making some logic
changes in the applications. Addition-

storage to our test and back-up system
to gain the improvements of the re-
entrant code. We feel this is due to the
large.number of jobs being run on that
system at one time, and that we will
not be forced to similarly upgrade our
other four 168’s.

The above changes improved our
test facility performance about 10%.
The results of this test cannot be direct-
ly translated relative to the full on-line
system, but we suspect that with ad-
ditional overhead from TcaM and our
MCP’s, on-line performance under Mvs
is initially going to be less than under
MVT.

Batch processing has shown no de-
crease in throughput under Mvs, but
we have not pushed the system to de-
termine if any of the 23% improve-
ment found in our field test exists in
real life.

Substantial work from our people
and from 1BM will be required to im-
prove on-line and batch performance
and to properly balance those systems
running both environments. We are
just entering this phase and anticipate
that, into the foreseeable future;, tuning
will be an on-going task requiring the
efforts of top technical personnel.

4. New features (such as using the
3350 storage system in its native
mode) will not be tried until after we
have installed Mvs on all systems. This
restriction is to assure our ability to fall
back to MvT in the event mMvs does not
perform. Our 1977 and subsequent

" years’ plans will include work on eval-

uating and implementing those new

-ally, we had to add a megabyte of

mvs facilities which have proven cost

effective and have relevance to our

processing.

5. Conversion considerations as de-
fined for the field test consisted of iden-
tifying those areas that would have to
be addressed by our system applica-
tions and operations personnel if we
were to implement Mvs.

Now that we are actively implement-
ing Mvs, the lists of our conversion
considerations are in the form of three
manuals we have developed for our
applications and operations personnel:

“MVT-MVS TRANSITION GUIDE.” This
manual identifies and explains the
Aetna modifications which have been
made to Mvs; documents all Aetna
generated systems messages (using the
same format as IBM’s message manu-
al); and identifies compatibility situa-
tions such as thosé coBoL conditions
discussed earlier, changes in macro ex-
pansions, changes in control blocks,
linkage conventions changes and many
others too numerous to list here.

‘“JES2 RJE OPERATIONS GUIDE.” This
manual is composed of instructions
and standards relative to Aetna’s use of
the JEs2 RJE Facility. It is intended for
systems operators and can be useful to
remote station ' operators. ' It supple-
ments the standard 1BM publications.

“MVS OPERATOR’S GUIDE.” This is a
generalized document containing in-
formation unique to Aetna (the effects
of Aetna modifications and operating
standards). Included are the Aetna
messages and RJE operator’s docu-
ments mentioned earlier.

None of these documents are in-
tended to be training manuals or sole
references. However, they do consoli-
date the major conversion considera-
tions to provide effective reference
points for our applications and opera-
tions personnel.

6. Reliability presents a two pronged
concern: How good is it? How do you
maintain it?

As indicated earlier, reliability has
thus far been very good from both the
systems availability standpoint and the
proper functioning of the components.
We have run almost 1600 hours of
production work with only two un-
scheduled 1pL’s. While we have identi-
fied about 120 known or suspected Mvs
problems, no one component has been,
singled out as being a major problem
source. Too, with a few exceptions, IBM
fixes have been defined in a timely man-
nér, and found to be effective on first
try.

We undoubtedly will encounter
more problems as we bring our major
systems on-line. However, we are en-
couraged 'and optimistic that Mvs in-
deed has high availability and general
reliability. Maintaining that reliability
and availability will be contingent on
staying as current as possible with 1M

DATAMATION
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Marketing-Minded
OEMs Wanted

We're looking for a few firms number of other ways to fine-tune a
who will take our best-on-the- Pphone system and trim waste.

We've served the telephone industry
market telephone call account- for over 25 years and our reputation is

ing equipment.—add SOftV}’ater one of the best. We want OEMs who will
hardware, service and mainte- give the kind of service that Alston has
nance—then present the pack-  builtits reputation on.

: We offer you systems expertise, tech-
age to business phone users. nical and sales training and advertising

The market for this system is bigand  and promotional support.

it’s growing. Business telephone ex- The opportunity is here. If you think
penses now rank number three behind it might be right for your firm, we’d like
payroll and rent. — to talk with you. :

Write or call Doug Swain
immediately.

ALSTON'

TELEPHONE DATA SYSTEMS.
1724 South Mountain Avenue
Duarte, California 91010

Tel: (213) 357-2121

Any company spending
$5,000 a month or more on
their phone bill can expect
to save 10% to40% through
effective management con-
trol. Qur PBX telephone call
accounting system develops
the accurate, reliable data
needed to show them just
how to do it—by making
the best use of WATS, FX
and tie-lines, by plotting
traffic patterns, by develop-
ing accountability for indi-
vidual extensions, by cut-
ting phone abuse—and a

CONBAC

CORPORATION

CIRCLE 111 ON READER CARD

- Computer |
Sciences/Data Base

Exxon is seeking an individual with a B.S. or M.S.
Degree in Computer Science (or related discipline)
and a minimum of 2 years data base experience that
includes IMS-DL/1 or TOTAL hands-on experience.
Ondine applications experience desirable; the pro-
gramming environment is PL/I.

Candidates must also have good analytical skills,
be experienced in technical evaluation of software and
systems programming, and capable of making care-
fully thought out recommendations. Good presentation
and writing skills are important.

Salary commensurate with background and experi-
ence. The successful applicant can look forward to
comprehensive benefits and long-term career oppor-
tunities with Exxon. .

For prompt consideration, please send resume and
salary history in confidence to: Mr. Paul E. Pride,
Exxon Corporation, P.O. Box 153, Florham Park,
N.J.07932. ’ .

EXXON RESEARCH and ENGINEERING COMPANY

EXXON

We are an equal opportunity emplpyer, m/f _

CIRCLE 141 ON READER CARD
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CONVERTING

os maintenance. (The SMP, PUT TAPE
and 1po options individually and in
combination, for example, will require
significant manpower to carry out and
must be used in conjunction with a
specific maintenance plan.)

To date, our maintenance has con-
sisted of applying all updates and tem-
porary fixes for software (PTF’s) to
insure that our base is as current as
possible from the beginning. As we
make production commitments, we
will be setting up maintenance plans to
allow us to react to immediate prob-
lems and to apply preventive mainten-
ance on a timely basis.

View from the bridge

At this time we expect that we will
meet our implementation schedule
dates and that this June will see Aetna
fully converted to Mvs. We feel that a
key ingredient in the success of our
conversion has been the full involve-
ment of all concerned persons. At the
onset, everyone understood what the
benefits of Mvs would be to him, and
what resources would be required of
him. He saw an alternative which was
not perfect in all respects, but which
included and met his concerns and re-
quirements,

Those installations that have already
implemented Mvs should empathize
somewhat with us. Those that are
planning to convert should learn a bit
from our experience. However, as we
have found for our systems, that old
IBM standby statement is true: every
installation is different. So forewarned
and forearmed, each installation must
go it alone just as we did. Perhaps our
having been there ahead of them will
make it easier for those who follow.

Mr,. Farrell has spent 20 years in
Aetna’'s data processing operations.
Currently the manager of systems
programming in the corporate dp
center, he began his career in EAM
operations and progressed through
computer operations supervision,
applications programming, and sys-
tems programming slots, gaining
expertise on the IBM 1401, 7074,
360, and 370 along the way.

DATAMATION




DECwriter Il announcest ASR
capability.

Before now, to get all the ﬁlusses of
an ASR, you had fo accept all the
minuses of punched paper tape. The
difficulty in editing. The awkwardness
of handling. The complexity of
operation.

All that is in the past.

DECwriter's new ASR capability is
completely solid-state. And it can
store from 4K to 16K of data—the
equivalent of 30 to 120 feet of punched
paper tape. .

With it, you can prepare, edit, up-
date and store data off-line for batch

CIRCLE 46 ON READER CARD

All the punch of ASR
without all the paper.

transmission up to 300 baud. This
store and forward capacity saves you
communications charges and, in DP
applications, computer time. In fact,
our new ASR capability will pay for
itself in line fees in about 4 months of
average use.
Besides being more reliable, faster
and more economical than paper tape,
it’s also much easier to operate.
Instructions are self-cueing and, in
simple English, so most people can use
it without much training time. °
There’s more. Because it’s small, our
new ASR capability inserts easily into
the base of all existing DECwriter Ils.

dlilgliltlall
COMPONENTS
GROUP

It has its own power supply, EIA port
and is compatible with modem and
x-on/x-off protocol. And prices start at

. just $495 with the 4K version in lots

of five. :

The DECwriter Il with our new ASR
capability.

t's the end of a lot of your paperwork.

For more details, write Components
Group, Digital Equipment Corpora-
tion, One Iron Way, Marlborough,
Mass. 01752. Or dial 800-225-9480 toll
free (617-481-7400 ext. 6082). Canada:
Digital Equipment of Canada, Ltd. -
Europe: 81 Route de l'Aire,
1211 Geneva 26, Tel. 42 79 50.
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For those who'd rather
travel light,

The Xerox Executive Printout.

People accept big, clumsy, hard-  longer any need for preprinted forms.

to-read printouts because they think Keep some line printers for your-
they have to. That’s the way computers self if you like, but give your reading
prmt isn’t it? public a surprise present:

You know better. With a Xerox Executive Printouts.
1200 you can give them what they didn’t For information on the 1200
know they could have —letter-size Computer Printing System, call (213)
reports as easy to read as the text on 679-4511, Ext. 2409, or write Xerox,
this page. Dept. Al1-15, 701 Aviation Blvd.,-

The 1200 is a lot faster than your  El Segundo, CA 90245.
clattery old line printers. Works either
on or off line.

Overlays let you print forms and
data at the same time, so there’s no XEROX

XEROX? is a trademark of XEROX CORPORATION.
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INTRODUCING
RAMISII

How to choose
a comprehensive

Data Base System

RAMIS I is more than an
enhancement of a proven soft-
ware product. It’s the next
generation.

RAMIS Il offers for
the first time the complete
integration of two important
new software technologies—
non-procedural languages and
data base management. ‘

Data base management means that
both application programs and data files are
independent of changes to the environment. It
provides better control and utilization of the data
and easier access to it.

. Non-procedural languages allow you
to tell the computer directly what to do, rather
than how to do it. And you tell the computer what
you want—in English—using normal business voc-
abulary rather than specialized computer jargon.

Because RAMIS 11 is the only system
that combines the simplicity of non-procedural
languages with the full range of data base manage-
ment capabilities, EDP staff and management
alike no longer waste time attempting to keep
pace with environmental changes.
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RAMIS I is now
creating new systems in a
fraction of the time required by
traditional programming
methods. And RAMIS 1 users,
freed from routine maintenance
tasks, can now direct their
talents to crucial problems they
never had time to address
before.

RAMIS Il is alone in its class. No other
system approaches its capabilities. To find out
why, send the coupon, or call Mark Berkowitz,
Vice President, U.S. Operations at (609) 799-2600.

Mathematica Products Group
P.O. Box 2392, Princeton, N.J. 08540

Please send me information on RAMIS 1I.
Name
Title
Company.
Address
City.
Phone DM-2/77.

DARTAMATION



If you're
paying
IBM rental
for 3270’s...
you’re paying

too much.

Sstems Financing will séll or lease IBM 3270's for much less than you are now paying.
Any or all of a large inventory is available on flexible lease terms or attractive purchase
prices. Why pay more ... call (214) 368-7703 or write ‘

SystemsFinancing,Inc. g ygenr oeressuoy

February, 1977

Dallas, Texas 75206
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Data Communications

In March

Two conferences in Washington and Atlanta each devote three days to presentatlons on all
aspects of data communications. A trade show and a school for the ummtlated

One sponsor calls it “The Critical
Event.” The other invites us to “Be
Where the Action Is.” With these slo-
gans, two organizations next month will
stage conferences on the subject of data
communications—conferences that are
very similar in many respects: They are
two weeks apart. They’re similar in for-
mat and content (some of the speakers
are on both programs). They're aimed
at the same audience. They charge
the same registration fees. The sponsors
are both located in the Boston area. Each
is three days long and each has a trade
show.

DataComm 77 is being held March -

9-11 at the Sheraton Park hotel in
Washington, D.C. Data Com-
munications Interface 77 is being held

March 28-30 in the Georgia World ™

Congress Center in Atlanta, Ga.

DataComm 77 is being staged by
Data Communications-User, a maga-
zine for the data communications using
industry based in Newtonville, Mass. It
coincides with a meeting in Washington
of the Association of Data Com-
munications Users, which also is spon-
soring one of the sessions at the confer-
ence. Data Communications Interface
77 is put on by an organization of the
same name in Framingham, Mass.,
headed by Sheldon G. Adelson.Itis
co-sponsored by DATAMATION magazine.

Following are highlights of the two
conferences:

DataComm 77
March 9-11
Sheraton Park Hotel,
Washington, D.C.

In its three-day program, DataComm
will address applications, networks,
issues, and government. It also will hold
sessions on data communications basics
for newcomers and management gen-
eralists. Its keynote session will feature

a slide presentation produced by the

Computerand CommunicationsIn-
dustry Assn,, entitled “Fate, Fiat, or Fait
Accompli,” about the integration of
computers and communications. On
March 10, the Association of Data Com-
mu’ni'cations Users will hold what it calls

“rcc Town Meeting” at which users
w1ll have a chance to air their views on
topics the FCC is considering in its sec-
ond Computer Inquiry.
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The chairman of that session is Har-
vey S. Hershkowitz, vice president of

Chase Manhattan Bank. The sponsors

said the give and take session also will
provide attendees with a status report
on tariffs and other matters under re-
view by the commission.

Applications

Nine sessions will discuss applications
for data communications in manufac-
turing, insurance, service industries,
banking, law enforcement, retailing,
hospitals, computer services, and en-
ergy industries. In a March 9 session on
service industries, speakers will detail
the steps involved in developing net-
works for such service applications as
charging travel and entertainment ex-
penses and reserving hotel rooms, rental
cars, and airline seats. Chairman of that
session is W. Thomas Dixon, who is a
communications analyst and designer
with General Electric Credit Corp.

Chairman of a session on manufac-
turing is William F. McKenna, manager
of Ford Motor.Co.’s systems depart-
ment. Speakers will discuss data com-
munications systems that aid inventory
and production control, sales order pro-
cessing, and finished goods distribution.

Networks - )

A 10-session program will discuss the
optimization of today’s networks and
the planning for tomorrow’s networks.
Sessions addressing tomorrow’s net-

works will focus on diagnostics for dis-

tributed networks, putting data bases
on-line, network standards and proto-
cols, the impact of semiconductor tech-
nology, and the expanding realm of
data communications. In this last ses-
sion, chaired by Ken G. Bosomworth,
president of International Resource De-
velopment, Inc., speakers will review
advances in high-speed facsimile units,
communicating word processors, and
network-oriented small business ma-’
chines. They’ll give advice on integrat-
ing them into existing data com-
munications networks.

The discussion on . today’s networks
cover domestic and international net-
works, minicomputer based networks,
and terminal based networks. A fifth
session, chaired by Washington consul-
tant, Richard L. Deal, is billed as a
“rap” session at which attendees are in-
vited to discuss networking problems or
questions on distributed processing with
the speakers.

Workshops

-Six workshop sessions will cover data
communications products and three will
discuss networks. Dr. Howard Frank,
president of Network Analysis will lead
a session on Network Analysis, giving a
rundown on the different network
types and the tools for performing cost
and throughput/response time analyses
with each. Robert R. Cooney, a data

-communications analyst with Pratt &

Whitney, will head a session on Network
Implementation, and Ira W. Cotton will
tell how network managers must expand
their arsenal of diagnostic tools to allow
for distributed processing and the shar-
ing and integration of teleprocessing fa-
cilities in a session, Network Manage-
ment. The product workshops will cover
cpu’s and datacomm software; com-
munications processors and multi-
plexers; remote batch and data entry
terminals;interactiveterminals;
modems and couplers; and data trans-
mission services.

Government

Four sessions will be held to review
how military and civilian agencies plan,
implement and maintain data com-
munications networks within the gov-
ernment. Session chairmen are: Valerio
R. Hunt, chief systems development
group, Office of Data Processing, CIa;
Roxanne R. Williams, director of plans
and policies, U.S. Dept. of Agriculture;
Edi Franceschini, a senior scientist with
ERDA’s computing laboratory at Courant
Institute of Mathematical Sciences; and
Maj. Gordon W. Arbogast, directorate
of telecom and command and control
systems, Dept. of the Army.

Issues

A group of five sessions will examine
such topical issues as procurement, reg-
ulatory policies, Electronic Funds
Transfer systems, security, and privacy
throughout the three-day conference.
For instance, a session on privacy, ac-
cording to the sponsors, will look into
the questions of extending present fed-
eral privacy regulations to the private
sector. There are technological as well
as philosophical implications to such a

. move.

Exhibits, Attendance

The turnout for this three-day confer-
ence is estimated at from 2,000 to 3,000
persons, but it could go higher because

DATAMATION



of its Washington location. Dr. William
A. Saxton, conference chairman and
publisher of Data Communications
User magazine, believes that anything

beyond 4,000 persons would have to in-

clude what he calls “‘casual” visitors,
those with a curiosity, but with minimal
buying power (buying power is a big
factor in attracting exhibitors to a con-
ference). Saxton explains that studies by
International Data Corp. show that
1,100 computer sites account for 80% of
total spending for data communications
products and services.

DataComm 77 expects to have about
30-35 exhibitors at an accompanying
trade show, also to be held in the hotel.
This figure doesn’t include about ten
trade magazines and associations upon
whom the two fledgling shows rely for
publicity, and in turn offer them exhibit
space at no charge. Among the paying
exhibitors at DataComm 77 will be In-
ternational Business Machines, Ameri-
can Telephone and Telegraph Corp.,
Datapoint Corp., General Electric,
General Automation, Data General

Corp., Entrex Corp., and Telenet, the.

packet switched network.

Says Saxton of the similarity: “Let’s
face it, we organized the program for
the first three conferences of Interface
and they’ve never wavered from it in the
two conferences following:” (Saxton
and Morris Edwards, editor of Data
Communications User, organized the
programs for Interface when it was part
of their magazine. After the magazine
changed hands two years ago, Interface
continued into its fourth and fifth con-
ferences and Saxton and Edwards
launched another conference).

Data Communications Interface *77
March 28-30, Georgia World Congress Center, Atlanta

o

BELL BILL DEBATERS: John M. Eger, former acting director of Office of Tele-
communications Policy, (left), Bernard Strassburg, former head of Fcc’'s Com-
mon Carrier bureau; and Rep. Timothy E. Wirth (D-Col) will take part in series
of debates on controversial Consumer Communications Reform Act. '

In its three-day conference in Atlanta,
Data Communications Interface will
stage its Data Communications School,
together with sessions entitled: Product
Updates, Service Updates, Network,
Technology Management and Applica-
tions Workshops, Highlight Sessions,
and a Consultants’ Corner. A highlight
of the conference is a series of “Bell
bill” debates—sessions covering implica-
ttons of the AT&T-inspired Consumer
Communications Reform Act.

First of the Bell bill debates will be
launched the evening before the con-
ference starts. Entitled, “Effects on the
Consumer of Competition in Com-
munications,” it will feature talks by-
lawyer John M. Eger, former acting
director of the White House Office of
Telecommunications Policy and Rep.
Timothy E. Wirth (D-Col.), both oppo-
. nents of the legislation. ,

Other sessions on the legislation:
Pro’s and Con’s of Competition in
Transmission Service; Considerations
for Interconnect Competition; View on
Fcc Effectiveness; Present and. Future
Implications of Satellite Business Sys-
tems; and How Users Can Impact on
Communications Legislation. Among
the speakers are Bernard Straussburg,
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former head of the Fcc’s Common Car-
rier Bureau; Herbert Marks, attorney
for the Independent Data Com-
munications Manufacturers Assn.; Prof.
Manley Irwin, professor of economics-at
Whittemore School of Economics; Don-
ald Dittberner, a consultant; and Her-
bert Jasper, executive v.p. of the Ad Hoc
Committee for Competitive Telecom-
munications.

Workshops

Twenty-one workshop sessions are
planned for the conference—seven on
technology subjects, four on networks,

four on management subjects, and six
on applications.

Applications workshops cover elec-
tronic mail, data communications in a
communications utility, time-shared
services and systems, EFTS, point of
transaction systems, and distributed
computing. Chairman of the distributed
processing-session is William A. Som-
merfield, vice president and editorial
director for Auerbach editorial activi-
ties. A thorough airing of the potentials
and procedures in implementing a dis-
tributed computing approach is pro-
mised in this session. Einar Stefferud,
president of Network Management As-
sociates, will chair the session on elec-
tronic mail in which the experience of
users of electronic mail, message sys-
tems, and teleconferencing will be ex-
plained.

A workshop designed for management
will include talks on plans for growth,
data communications department orga-
nization, hiring and training of people,
and contractual policies for vendor rela-

- tions.

A four-session series, Network Work-
shops, begins with a session headed by
consultants Howard Frank and Dixon
Doll in which they offer a tutorial ex-
posure that includes guidance on setting
objectives for implementing data com-
munications networks. Other sessions
are on network design optimization,
network operating systems, and remote
software and network operations pro-
ductivity.

Seven technology workshops cover

(Continued on page 158)

Sponsors of DataComm 77 and Data
Communications Interface 77 will
both stage sessions for the uninitiat-
ed, an apparent recognition that it’s
still a new field with many néw en-
trants.
DataComm 77 will hold a five-ses-
sion series entitled DataComm Basics
- for newcomers and management
generalists. Data Communications
Interface 77 also will stage a school
covering fundamentals of data com-

Back to School

munications as well as applications.
Nineteen sessions are offered.

Information on the schools and
advance copies of the programs for
each event are available from the
sponsors: DataComm 77, 60 Austin
St., Newtonville, Mass. 02160, 1-
800-225-3232 and Data Com-
munications Interface 77, 160 Speen
St., Framington, Mass. 07101. 800-
225-4620. ;

135



news in perspective

Budgets

DP Budgets Seen Growing
At Slower Rate Than ’76

Investment'i_n personnel at dp sites shows no changes
as trend towards outside services rises sharply

Data processing budgets will grow this
year by almost 10% over last year, ap-
preciably less than the 12% jump that
actually occurred last year over the year
before. In 1977 there will be a 16% in-
crease in expenditures for outside ser-
vices, an 11.6% increase for equipment,
but only a 6.5% increment for personnel.
This is despite a 6.5% rate of inflation
that economists are predicting. Those
are the findings of Input, the Menlo
Park, Calif,, research firm, in a study
being released this month.

The largest growth in dp budgets this-

- year are being reported by the banking,
process manufacturing, and utilities
industries, all looking for a 12% jump.
The transportation sector, it is being
predicted, will experience a 10% in-
crease, followed by diversified financial
and discrete manufacturing firms (9%),
and insurance companies, the federal
government, and state and local gov-
ernments (8%). Retail firms trail with
only a 6% increase.

Telephone study

Input’s -study consisted of telephone
interviews of 113 dp managers and top
~ financial executives of those 10 “indus-
tries,” all but the governmental units
being very large corporations. The re-
sponses are not representative of those
that might be obtained from small users,
but the group surveyed is said to control
more than 60% of all expenditures for
dp.
They tend to be “at the ‘leading edge’
in the utilization of new products, sys-
tems, and technologies,” and to be less
affected by short-term economic
changes than smaller firms. In addition,
the study is a follow-on to a similar sur-
vey conducted a year ago, and so Input
was able to compare the 1976 dp budget
estimate with actual spending.

The table accompanying this story
shows the percentage increases being
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projected this year for equipment ex-
penditures, personnel, and outside ser-
vices. In eight out of ten cases, a larger
percentage increase is being forecast for
secondary processors than for main pro-
cessors, the former including satellite
processors, minis, and turnkey systems.
The two exceptions are in process man-
ufacturing and in the utilities industry.

Communications: 10% to 35%
boosts .

Also in the “equipment” category, in-
creases in the budgets for data com-
munications gear range from a low of
10% in discrete manufacturing to a high
of 35% in banking and utilities. Budget-
ing for data entry equipment ranges
from a minus 20% (retail) to a plus 5%
(process manufacturing); the only other
minus figure is a 10% drop in expendi-
tures for peripherals (again in retailing),
which contrasts with an 18% increase in
spending for peripherals by process
manufacturing firms. The numerically
largest changes are for terminal equip-
ment; here we see retailers anticipating
a 70% increase, utilities a 60% jump, and
banks up 50%.

In the category of “outside services,”
where a 16% jump is seen, spending for
software products is apparently catching
on. The lowest budgetary increase for
packages is registered by retail firms (up
10%) and the highest by discrete manu-

. facturing (24%), with most of the re-

spondees in the 16% to 19% level.

It is when we get to spending for re-
mote computing services that the two
governmental sectors show up. Federal
agencies see a 33% increase for these
services, versus 7% for batch services,
and state/local governmental units (se-
lected from among the 15 largest states
and 20 largest cities) look for a 25% in-
crease for time-sharing and a 12% in-
crease for batch. In both banking circles
and diversified financial firms, there’s
also a 25% increase in the budget for
remote computing services, where
spending by process manufacturers will
be up by 19%: it'll be up by 17% at
discrete manufacturing firms and at life
insurance companies.

Spending for education will be up by
20% at utilities firms, by 17% at banks,
and by 12% at insurers; both govern-
mental sectors see this rising by 10%.

—Edward K. Yasaki

Percentage Increases in DP Budgets, 1976-1977

Industry Equipment In-House Outside
Sector Personnel Services
Insurance 1.3 : 3.0 115
Diversified Financial 6.5 6.1 21.7
Banking 18.3 0 20.6
Retail 14.0 ) 3.5 7.0

" Discrete Manufacturing 9.2 7.2 14.4
Process Manufacturing 15.6 86 15.7
Transportation 11.5 101 10.5
Utilities 19.1 7.0 10.9
Federal Government 5.8 5.1 18.1
State/Local Government 9.6 . 3.0 17.6
Total, All Sectors 11.6 6.5 16.0

Source: Input, Menlo Park, Calif.
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Antitrust

A Change in Pace?

1st West Coast Case
Finds Jury Attentive
But Hardly Animated

Can a farm boy from Oklahoma take
on and conquer the grey giant of Ar-
monk?

As the first of the so-called “West
Coast cases,” in which 1BM is charged
with antitrust violations by a number of
competitors, moved into its third month,
this question was read subliminally into
the scenario, adding something of a
soap opera note to a trial which, up to
that point, had seemed more like a hag-
gle in a board room with tutorials on
marketing strategies and data process-
ing hardware thrown in.

Maxwell Blecher, lead counsel for
California Computer Products Corp.,
which is asking $300 million treble dam-
ages in its antitrust suit against 1BM, led
CalComp chairman Lester Kilpatrick
through a brief recitation of his early
days as CalComp neared the end of its
presentation in the case.

. born on a farm in Oklahoma 53
years ago . .. mother was a school
teacher . . . moved to Texas at the age
of seven when his father died . . .”

Just possibly one or more members
of the eight woman; four man jury was
born on a farm in Oklahoma, or at
least on a farm, and maybe one or more
of them had a mother who was a
school teacher. If so, Kilpatrick person-
ally could be something they could re-
late to, and giving the jury something
to which to relate is the name of the
game in this case.

First sight
Prior to a court-ordered field trip just
before opening statements, none of the
jurors had ever even seen a computer.
But they’re getting an education. The
field trip was to Los Angeles’ Biltmore
- hotel where both sides demonstrated
and explained various pieces of data
processing equipment which would be
talked about during the trial.
Kilpatrick was a good witness. As
Blecher led him through his profes-
sional career, he would turn to the jury
from time to time with well thought-out

explanations when technical terms came

up.

pThe trial is considered something of
a personal crusade for the CalComp
chairman. Since he relinquished his
other title of president of the company
to George Canova last June, he has
been spending all of his time on the
litigation.

1BM is expected to dwell on last June’s
management changes in its defense. The
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giant’s lawyers hinted strongly during
opening statements that the changes
were a result of management incompe-
tence. In taking depositions from Cal-
Comp directors it’s understood 1BM
zeroed in on the changes and the rea-
sons behind them. It is expected that
18M will read some or all of these depo-
sitions in presenting its case.

Blecher made a strong case for Kilpa-
trick’s technical competence as he led
him through the later parts of his life.
The CalComp chairman said he’d

* grown up and gone through high school
and college in Texas, receiving a BS in
electrical engineering from Texas Tech
Univ. in 1946. Prior to graduation, he
spent two years in the Navy at the end
of World War 11. He received an Ms in
electrical engineering from MIT in 1948.
While at MIT he worked 36 hours a week
in the research labs there doing engi-
neering work on telemetry systems.

To North American
He took his masters, got married, and
moved to the West Coast all at the same.

LESTER KILPATRICK: born on a farm in
Oklahoma.

Courtroom
drawings by
Michael Haasis

_Eugene Side,

“DAVID BOIES: hopes

time. His first full time job was with the
Autonetics Div. of North American Avi-
ation. He was with NAA for eleven years.

His first responsibilities at North
American were in engineering work on
developing inertial navigation systems
for. the Navajo missile. The company
was using analog computers. “I was told
to think about digital computers.”

While at North American, Kilpatrick
said, he was involved in the develop-
ment of six different digital computers.
The jury was shown pictures of all of
them and it was carefully noted that all
had disc memories, head per track disc
files, establishing Kilpatrick’s early fa-
miliarity with the industry in which he
alleges 1BM has hurt CalComp.

He was asked about the formation of
CalComp. He said it was originally
formed in the “1953-55 time frame” by
“who worked for me at

MAXWELL ‘BLECHER: adding a soap

opera note.
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North American,” and Robert Morton.
The two tried to bid on a digital plotter
contract from Alwac Computer, Kilpat-
rick said. “They were laughed out of
the company. Alwac awarded two con-
tracts. Side and Morton developed a
plotter without a contract. Theirs
worked and the others didn’t and they

LAWRENCE KAHN:
We're the pigeons.

had a sale.” Nothing followed, however,
and Side returned to North American.
“Morton was left with a one man com-
pany and a small shop on Jefferson
Blvd.”

Those green halls - .

Next, Kilpatrick explained, he, Side,
and another North American employee,
Don Cone, became unhappy with some
organizational changes taking place at
North American. Then a friend of his
from mit, John Chism, “came into my
office at North American and asked me
‘how can you stand all these green walls’
and that did it.” i
*'Kilpatrick, Side, and Cone began
doing engineering work for Chism after
hours in_Morton’s garage. This was
profitable, he said, because there was
practically no overhead. It went on for
about a year and one-half.

“Then my wife got tired of the
neighbor women smirking about my
being out so many nights.” Kilpatrick,
Cone, and Side resigned from North
American and formed a four man part-

JUDGE RAY MC NICHOLS: gave the jury a week off.
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nership with Morton. They started with
some $20-$30,000 from their moon-
lighting operation and Morton’s equip-
ment. That was in 1959, Kilpatrick said,
and was the real start of CalComp.
Should CalComp win its case against
IBM it could get a new start. But it’s IBM’s
turn now. 1BM lawyers had said they
would ask the judge for a directed ver-
dict when CalComp finished its case but
such a verdict seemed unlikely in the
final days of the CalComp case. In fact,
Federal Judge Ray McNichols, in tell-
ing the jury that they would have the
week of Jan. 24-28 off (with jury pay
of $25 per day but no traveling ex-
penses), commented that they would
probably need it to get through “the
next three and one-half months or so.”

Listening

In the first three months the jury was
attentive but hardly animated as it lis-
tened to deposition after deposition
(mostly from the Justice Dept.’s case
against 1BM) and viewed literally
hundreds of blow-ups of documents en-
tered into evidence.

There were occasional smiles such as
when Lawrence Kahn, CalComp’s Los
Angeles branch manager, talked under
cross examination of a man eating from
a big bag of popcorn. “He occasionally
throws a handful to the pigeons. We’re
(the plug compatible peripheral manu-
facturers) the pigeons. The man with the.
popcorn is 1BM.”

IBM may be glad the jury had that
week-long rest as it presents its defense,
which its lawyers estimated would take
four months. Lead lawyer David Boies
said he hopes the jury recognizes that
the case treats complex products in in-
dustry.

If the jury’s attention does lag from
time to time in coming months, it is cer-
tain that of another group, watching the
trial just as closely, will not. They are
the participants in the other upcoming
West Coast cases—suits brought against
1BM by Memorex and Transamerica
Computer Corp. Both are slated for jury
trials. :

—Edith Myers
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Mainframes

Amdahl in '76: From
Oblivion to a Comer

By any measure, 1976 was a very good
year for Amdahl Corp. The company
finished the year with an installed base
of 33 systems, having a sales value of
more than $140 million, and 27 of them
were shipped during that 12-month
period. Its last installation at year-end,
a 3-megabyte system at the Library of
Congress, was also the first in which the
vendor is carrying the lease papers. And
the firm has already held the first meet-
ing of the Amdahl Users Group..
Impressive as these accomplishments
are, exhibiting the vendor’s ability to
produce, install, and service an IBM-
compatible mainframe in direct compe-
tition with you-know-who, the firm last
year was also successful in its public
stock offering. That move wiped out a
$31-million debt load and added some
$25 million to the corporate coffers. Ac-
cording to Cliff Madden, v.p. of finance,
the firm’s interest expenses before the
public offering was about $2.6 million
in 1976, but in *77 they’ll be earning
interest income of at least $1.5 million.
Thus the Sunnyvale, Calif,, firm, which
president Eugene R. White estimates
will have recorded revenues of more
than $92 million during its first full year
“in the market, emerges out of oblivion

to rank somewhere in the middle of DA--

TAMATION’s Top 50 as calculated last
year (June 1976).

~ In its analysis of Amdahl Corp.’s abil-
ity to survive in the market against IBM,
the research firm of Input looks at sev-
eral things 1BM could do to remain com-
petitive, such as upgrading the 370/168.
It says, “The user who buys the (Am-
dahl) 470V/6 is not exposing himself to
a major risk if his payoff period is four
years or less because the likely price/
performance of the short term up-
grades of the 158 and 168 systems will
not provide significant price/perform-
ance advantages ... Amdahl manage-
ment is aware of IBM’s options and is
ready with its own countermoves. The
net effect may be to slow down Am-
dahl’s growth and to gradually change
Amdahl from an 1BM plug compatible

mainframe manufacturer to a supplier:

of a variety of functional mainframes.”

No slack in shipments

The backlog of orders for the 168,
Input says, means shipments this year
for that machine will continue at about
the same rate. To keep from impacting
this schedule, it is believed, IBM is not
expected soon to announce an upgrade
for the 168. But the effect on Amdahl,
should this upgrade occur in the near
future, is expected to be minimal. “Am-
dahl would continue to be viable, al-
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though its future market potential
would be severely limited. Amdahl, in
the short run, would probably be capa-
ble of responding to most upgrades like-
ly to-be announced by 1BM.”

Amdahl’s Madden, asked what they
foresee in the way of IBM announce-
ments that could impact them, says only
that potential customers for the 470 and
168 represent “a damned big market
and it shows little sign of slackening.”
He didn’t think there was much 1BM
could do to seriously impact his firm.

The brokerage firm of Arnhold and
S. Bleichroeder Inc., in its analysis of
the plug-compatible mainframers, proj-
ects 44 shipments by Amdahl during
1977, which contrasts with some esti-

EUGENE R. WHITE
Amdahl revenues will top $92 million
during first full year in the market

mates that 1BM will be shipping from 12
to 20/month of its- 168s.- Madden also
sees Amdahl shipping between three
and four per month “until we see how
the market goes.” He and others at the
firm allude to the need for “controlled
growth” so that shipments and new in-
stallations don’t exceed the vendor’s
ability to support those machines.

Back in 1975 the early users were
provided with 60-day acceptance test
periods; it dropped to 30 days in 1976,
and is now down to 15 days. Thus, it
is said, there are no plans to increase
the four/month shipment rate main-
tained through the fourth quarter of °76.
Late last October, at a gathering of se-
curities analysts, Madden reported on
the firm’s financial results. At that time,
he said, “Our break even point is slight-
ly less than one system per month.”

Strong strategic position

Since that time, the company has
taken on the manufacture of an addi-
tional portion of the mainframe, the
memory system. It has begun using 4K
chips in place of the 1K memories of
the past. Under the current set-up Am-

dahl makes the power supply, power
distribution units, and the memory,
while Fujitsu in Japan continues to
make the cpu and channels. Not only
does this mean economy for Amdahl,
but it also places them in a stronger stra-
tegic position if IBM were to lower main
memory prices further on the 168.

The financial health of the organiza-
tion, evident in its ability to undertake |
more of the manufacturing activity and
the inventories that result, also shows in
its willingness to lease some systems as

- that becomes necessary. “We think we’ll
do some selective 3- to 5-year leases in
1977, Madden says, “because we think
there is a certain part of the marketplace.
that not only demands it but requires
it.” The Library of Congress was such
an installation.

As this story was being prepared, the
company had not released preliminary
earnings for the year. But in the final
quarter it recorded revenues in excess
of $40 million, compared with the third
quarter’s $26 million. Indeed the
fourth quarter gross came close to the
total for the. first nine months, which
was $52.3 million, at which point the net
earnings were almost $10 million. _

.Fourth quarter domestic shipments
were made to General Motors, AT&T
Datasystems, Reynolds Metals, Out-
board Marine Corp., AT&T Long Lines,
Williams Co:, Data-Sys-Tance, Southern
New England Telephone, Sundstrand,
and Library of Congress.

Three to Europe

In addition, the firm last year estab-
lished a joint international marketing
organization with Fujitsu Ltd. and
shipped three systems to Europe in rapid
order. “Our- game plan all along had
been to do three quickly, and we did,”
says Madden. In three weeks’ time, from
late December to early January, 470s
were delivered to the Max Planck Insti-
tute and to the DFVLR, the West German

DIAL A DIAGNOSIS: From this mini-
computer based console at Amdahl
headquarters, computer engineers
give instant maintenance back-up to
firm’s field engineers. It is used to
scan out latches, examine machine

~ status, run diagnostics, and even

operates system using phone to link
the customer’s console with the Am-
dahl diagnostic assistance center.
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i . Meet the first of a new
family of multifunction equipment
from Data 100.
Model 82, a remote display

} Our M 1 2 system with on-line file inquiry
. new O e capability compatible with host system
~ [ ) ‘ using the IBM 3270 information
remote dlsplay display system communications
. : protocol.
| te * This Model 82 capability can
sys m. ' also be added to existing Data 100
. : KEYBATCH?® systems and Model 7¢
remote processing systems. '
| ' : Besides industry standard
| A on-line inquiry features, Model 82
offers unique shared display and backu
capabilities.

Its shared display capability
saves money by permitting individual
display/keyboard units to serve both a
local data entry and on-line inquiry
stations operating from separate Data
100 systems.

Its backup features allow the
3270 emulation program to run in
any appropriately configured dual con
troller arrangement of Data 100
Model 74, 78 or 82 equipment. Ideal
for critical on-line applications.

And Model 82 is easy to install
It connects directly to existing IBM
coaxial cabling.

Now, may we tell you more?
Write or phone Data 100 Corporatior

6110 Blue Circle Drive,
Minnetonka, Minnesota 55343.
612/941-6500. '

3 Place du Commerce
Nuns' Island
Montreal, Quebec H3E 1H7

514/761-4595

Hamilton House
111 Marlowes
Hemel Hempstead, Herts. HP1 1BB
- England
(0442) 69161
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news in perspective

.comparable, for example,

space agency, both in Munich, and to
A/s Elektronisk Databehandling, a
wholly owned subsidiary in Oslo, Nor-
way, of a large insurance company.

“I think Europe has shown an even
stronger interest (in the 470) than have

Plug Compatible Manufacturers

users in the States,” says Madden, who
sees from four to eight systems being
shipped there in 1977. But it was 1976
when they turned the corner at Amdahl
Corp. That was a very good year.
—E.K.Y.

Ippolito’s 145-Like Cobra 45:

It's Just His First Product

It was not, nor will it ever be, “Control
Data’s bid to break 1BM’s grip”—al-
though that was the headline over the
Business Week article last May that
verified rumors of -a Control Data/
Cambridge Memories Inc. 370/145
plug compatible mainframe. Since sum-
‘mer, half an ocean has flowed under the
proverbial bridge: 1BM’s price cut up-
grade 370/138 and 148 entries girthed
the 135-145 market; the simultaneous
1BM shift from bipolar to cheaper MOSFET
incremental memory ripped the uneasy

truce in the add-on memory market -

where cMI and others were only slug-
gishly recovering from the core to semi-
conductor shift in memory technology;
then cMr’s lending banks called in their
loans, temporarily closing down the
company and forcing it to default on its
agreement with Control Data.

It has had an awkward, confusing his-
tory, but the 145 plug compatible pro-
cessor—now named the Cobra 45—now
is in limited production at a Bedford,
Mass., cMi plant; although cwM1 is now

no more than a contract manufacturer. -

The rights to the processor were held
from the beginning by the virtually un-
known 1PL Systems, Inc., an independent
corporation formed in 1973, in which
cMI had a substantial minority holding
(reportedly 49% before the debacle),
and although the original production
contract between cM1 and Control Data
was voided soon after the banks pulled
out, 1pL and Control Data signed a new
agreement in late December.

The potential for the Cobra 45 seems
unclear, and the two partner firms hold
markedly different views of its pros-
pects. Control Data senior v.p. Gordon
Brown says that his company “obviously

_plans to market the Cobra”—but he
.bluntly terms it a “limited product of-
fering.”

“I don’t foresee any marketing effort
that goes beyond the entry of the 138
and 148,” said Brown. Control Data has

a “nearly conventional” oem agreement
with 1PL, he explained: it has no loss
exposure and will market the unit only

through outright purchase or pay-out
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leases arranged by its Commercial
Credit subsidiary. There will be no
operating leases. Brown said that Con-
trol Data “sees this basically as a limit-
ed market in which we can capitalize
on the financial services of Commercial
Credit.”

Going slowly -

With the first 1BM 138’s installed, and
the first 370/148 being shipped this
quarter, Control Data seems to be hedg-
ing 1BM’s 18 month lead time on the ma-

‘chine. The Control Data-IPL contract

sets the Cobra lead time “in the six to
seven month time frame,” said Brown.
Yet Control Data seems to ill-equivocate
on their marketing plans; although it has
had a Cobra prototype under evaluation

_in Minneapolis since last spring, Brown

said it planned another evaluation pro-
gram for 1PL’s Cobra production models
that will not be completed until April.
Only then, said Brown, will Control
Data “make the final decisions as to in-
vestment and marketing commitment—
we’re not going to commit ourselves
until we’re convinced that (the produc-
tion model) is reliable, compatible, etc.”

The financial and organizational
chaos that accompanies its birth has
largely obscured the technological
achievement of the Cobra design. Al-
though neither Control Data nor IPL
executives will comment on the specs of
the machine itself, other sources famil-
iar with the prototype design suggest
that the Cobra will get high design
marks for what many expect to be its
brief half-life on the -market. Using a
parallel, microprogrammingarchitec-
ture, said one source, the Cobra design-
ers came up with a product that was
“basically a hardwired 145—they didn’t
worry about the secondary levels of the
145 design.  They were just building a
machine that would act like a 145.”

As such, the Cobra will be cheaper,
much easier to build, “but much harder
to change.” 1BM, with its “softer” design
approach, .can upgrade the systems de-
sign fairly easily, but 1pL’s approach
means they will have to redesign most

of the system to produce another model
to the
370/148..

An original

1pL president Stephen Ippolito, archi-
tect of the Cobra design, said the new
machine is an original—*“in no way a
copy of an 1BM System/370, Model 145,

_although the two machines are identical .

at the software level.” The Cobra, he
said, “can do better than stand behind
the 145. Obviously, to sell against IBM
you have to offer better price/perfor-
mance than they do and we intend to
sell this thing!”

Ippolito, in contrast to Control Data
marketing executives, does not concede
the field to be 370/148; he said he ex-
pects the Cobra to exploit openings in
the market even after the new 1BM offer-
ing is in the field, and, he added, “Even
now IPL is working on more than this
current machine. We intend to be
around; this is only our first product.”

Another source familiar with the
Cobra prototype described it as “IBM’s
145withafive-yeardesignupgrade: better
circuitry, packed a little better; with a
power supply considerably better than
IBM’s.” But even with its claimed price/
performance benefit, the Cobra will

have to. go up against the recently un-

dercut 370/145 used computer market.
But both Ippolito and ¢p v.p. of busi-
ness planning Harry Ashbridge claim
the Cobra can sell against 145’s marked
down to 50% of original cost.

The 1BM 138/148 announcement im-
pacted the used computer market heavi- -
ly. Prices on the 145 dropped from
$600,000 to $400,000 within a day, ac-
cording to William Grinker, executive
v.p. at American Used Computer, Bos-
ton. “But that was an emotional reac-
tion,” he explained. “The market started
to come back when people realized that
the 148 wasn’t going to be out in the
field very quickly.” Now, he said, the
370/145’s have stabilized mid-range, be-
tween 40% to 45% of cost: $450,000 to
$400,000. “The 145 will be in a viable, -
strong, and ‘supported market for the
foreseeable future,” Grinker predicted.

. Could a new plug-compatible 145-like

mainframe find a market? “Sure,” he
said. “If they can get the price down.”
One interesting market for the Cobra
may be Control Data’s own cD Service
Bureau Corp. which is still 1BM based.
Wall Street analysts following Control -

. Data suggest service bureau replace-

ment might be the real logic behind the
Control Data/1PL agreement—although
both-cD and 1PL insist they plan to bring
the Cobra into the marketplace. The
Control Data Service Bureau maintains
eight 1BM 370/158’s for their time-shar-
ing operation, but they also have be-
tween 35 and 40 smaller and older 1BM
systems in their batch centers around
the country—“quite a mix of equipment,
including 370/135’s and even the old
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“When you need it
inblack and white
why settle for gray?”

With Printer/Plotters, as with any Checkerboards to Art. Business reports

peripheral, time and efficiency are of prime  to architectural renderings. Weather fronts
importance. Considering today’s manpower to X-rays. Seismic studies, CRT hardcopy
and computer expense, you want to get - and automated.drafting: If you need gray
your output as rapidly and efficiently as you can.get it on demand. Our application
practical. And, of course, “practical” means  software can deliver 16 variable-dot-
with useful, readable and accurate black density shades of it. And Actual size plot from Varian 4211,
and white results. that's a true gray, com- s
Given enough time, anyone can give you - prised of black dots and
black: Just keep the charged paper in the white paper — not a
toner bath for a while. But this is time con-  washed out, “almost” and
| Varian Development |- suming as well as haphazard black.
" @/ Ewectrode Method. __~ . d impractical because too  And speaking of software,
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g e B decreases readability. software packages available
g ‘ . ~onventional Method. | You want extreme today. From minicomputers ‘
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a8 points are obvious . . . system; whether general purpose or
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2 their background and ‘with and found the fastest, truest and most
TR : obscure the results. effective solutions to most of your printer/
~-- o o1 As the graph indicates plotter needs.
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; oot o fagter and gets you critical to the relative position of another
: ~.¢ FElapsedTime. . - .- 1 there darker. A set of — whether it be a dot away, a step away
s— . « proprietary electrodes or a meter away. And that's why we de-
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the paper’s surface where each dot will » along with a dual,
appear to deliver full, black dots —not just “ staggered styli method
outlines or donuts. of dot deposition. In
Once charged, the paper is advanced . . ‘ concert, these two com-
through the system by a dynamic drive ) ponents assure just that
mechanism — which moves and tones the kind of accuracy —
paper proportional to the speed of the . . . five times greater, in
received data. It's all controlled, buffered fact, than other methods.
and synchronized by a microprocessor to To you, all of this means confidence in
accommodate the asynchronous nature your reports and comfort with your
of CPU output. So the black you'll decisions because you're backed
see throughout your document - up by a reliable Varian system.
is a black made up of indi- To see one in operation,
vidual, complete dots or to get more
receiving complete information, call us
toner coverage — collect. Call us now.

regardless of Varian Graphi
phics
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news in perspective

model 40.” The possibility of moving
Cobra 45’s in as replacement units, said
Control Data’s Brown, “was certainly
one of the areas for the potential evalu-
ation in our plan—but it would also cer-
tainly be correct to say that we are not
yet committed to that replacement.”

Control Data seems committed to
avoiding commitments on the Cobra 45
at this stage. Even the mysterious
clauses in the CD/IPL oem agreement
that both parties refuse to discuss ap-
parently do not involve any commit-
ment to purchase; and according to
Brown, Control Data has not taken any
warrants nor made any investment in
IPL. “There was none of that,” he said.

Brown stressed that the possibilities
of Cobra installations in the service
bureaus, and the number and utility of
any such installation, are still subject to
debates at cD headquarters—“but theo-
retically, we could possibly use one at
each of the 35 batch centers,” he said.
“But that’s the high maximum, and
that’s only theoretical.”

For all the theoretical uncertainties,
the Cobra lives. 1PL is still in business,
and “about 100 employees”—50 from
1pL and 50 from Cambridge Memories
—are busy in Bedford on Cobra produc-

tion, and 1pL’s future offerings. There
are no heavy bets being placed on
Cobra’s market penetration, but a proj-
ect that appeared dead six months ago
has been resurrected. “We’re working

hard over here,” said 1pL’s Ippolito.
“We never stopped.”

And Steve Ippolito, the cM1 product
engineer who talked his boss into back-
ing his dream, his own computer design,
still insists that the Cobra 45 is only his
first design. Only his first product.

—Vin McLellan

National Aiming at IBM With
Top-to-Bottom Mainframe Line

A line of plug-compatible mainframes
bracketing the 18M line from System/32
to the 370/168 is being designed by Na-
tional Semiconductor Corp. The com-
pany that is manufacturing the Itel As/4
and As/35 1BM-compatible computers, not
content with being merely a semicon-
ductor manufacturer, has established a
Computer Products Group with an eye
on new and larger markets.

“We’re attempting to come out with
a top to bottom IBM-compatible main-
frame product line,” says the group’s
general manager David N. Martin. He
says the company wants to accomplish
that with a minimum number of prod-
ucts. “And we see that basically falling

into four, two of which we’ve an--

nounced and two of which we’re work-

The Santa Clara, Calif., firm is re-
ported to have started the design activity
last fall, and has scheduled availability
of the two additional mainframes in the

- first half of 1978. “It will be our objec-

tive at this time next year to be in a
position of having products that go all
the way from the low end to the high
end,” Martin adds. “The high end will
be enhancements to our As/5-type of
product, as opposed to a brand new
product.”

At the bottom end, there is to be one
computer that bridges the s/32 with the
370/115 and 125. An additional model
will be designed to cover the gap be-
tween this machine and the As/4 that
Itel is currently marketing, or aimed at
the 145 on down.

While the As/4 and As/5 are being

Vision One.
What image processmg

is coming to.
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made in San Diego, Calif., by what is
now called the Large Systems group, the
new mainframes are being developed
up north in Santa Clara by General Sys-
tems, which also produces add-on mem-
ory systems for the 1BM 135 through 168.
According to Martin, National is now
the largest add-on memory maker in
terms of bytes shipped or dollar volume,
purportedly having passed Intel and
Advanced Memory Systems in the latter
half of 1976; it is a claim that does not
go unchallenged by the competitors.

Microcomputer segment

The third segment of the Computer
Products Group, called Microcomputer
Systems, enters the oem minicomputer
marketplace against established mini
makers. It implements National’s mi-
croprocessor technology at the system
level—the card level on up—producing
the processor, memories, interface elec-
tronics, and cabinet. “We want to come
up with system-level building blocks
that allow a much broader customer
base to apply the capability of micro-
computers sooner,” says Martin. One
part of this audience will be those who
have never before used a computer; the
other is the mini user.

“Secondly, there’ll be a very clear
overlap and, over the next few years, a
complete loss of identity between the
microcomputer market and. the oem
minicomputer market,”” Martin re-

marks. He sees National’s products hav-
ing the same capabilities as today’s low
end PDP-11s from Digital Equipment

.and the Data General Novas and the

like.

The fourth part of the newly formed

group, also directed at the oem market,
is into custom memory systems, mini-
computer add-ins, and bulk memory as
for test systems. It is said to be a busi-
ness that’s doubling each year.
- National Semiconductor, which dur-
ing calendar year 1976 had sales of ap-
proximately $375 million, earlier had
diversified its product line to include
calculators, watches, and video games.
And it is thought to be second only to
NCR in the installation of supermarket
electronic checkout equipment. None of
these activities, however, is a part of the
Computer Products Group.

According to WEMA, trade association

DAVID N. MARTIN
Working on two products
at low and high end

for the electronics industries, total
worldwide sales of all semiconductor
devices is expected to reach $6.2 billion
this year. With the lineup of products
being anticipated by the new group, it
also places the company squarely in the
larger data processing market, a daring
move characteristic of National’s presi-
dent Charles E. Sporck.

In discussing the potential for the
AS/4 and 5, Itel v.p. Richard Lussier said
the domestic installed base of 360s and
370s would exceed an estimated 16,000.
“We view approximately 7,000 to 8,000
of the current cpu’s as a potential mar-
ket for Itel’s Advanced System,” he said
at that time. —E.K.Y.

Vision One is the most powerful self-contained
image enhancement and analysns system
ever_developed. It
immediately offers you all
the advantages of the most
up-to-date image processing
technology. For the very
first time, you may utilize the
# system without having to generate the
interactive portions yourself. It’s everything you've
wanted in an image processing package, but couldn’t

obtain from a single source.

Vision One combines a powerful programmable
processor, on the front end, an image processor,
refresh memory with optional CCD or 16K RAM,

and Comtal developed utility software. The system
can stand alone or be connected directly to a large
scale computer. The true extent of its potential in
earth resources, medical, intelligence and educational
applications, among others, is limited only by your

imagination.

. Vision One possesses the same high-quality, high
resolution display capability, plus all the other useful
features that have made Comtal an industry standard.
There’s a lot more to our Vision One system than
meets Che eye. But one demonstration is more
convincing than ten thousand words. Call or write’
today for the entire story. And let us arrange a truly
eye-opening demonstration for you. We'll show you
just how far you can take this whole business of
image processing with a little vision.

Vision One—As far as the eye can see..

COMTAL.

169 N. Halstead, Pasadena, Ca. 91107 « (213) 793-2134
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Price Advantage No

Problem to ltel

The introduction by Itel Corp. of Na-
tional’s mainframes late last year (No-
vember, p. 136) followed the success of
Amdahl Corp. in the 1BM-compatible
business. In its study, the brokerage

firm of Arnhold and S. Bleichroeder re- .

cently analyzed the seeming ease with
which Amdahl has been installing its
large scale 470V /6 where 370/168s were
meant to go. “Customers have been im-
pressed with the quality and credentials

RICHARD LUSSIER
“I wish we had five more of
those (pricing) problems’

of Amdahl’s management,” the study
says, “particularly with its marketing
philosophy which emphasized advan-
tages in performance rather than price.”

But it is less bullish about Itel/Na-
tional’s effort “because their primary
thrust is based upon a price advantage,
which is easier to counter than Am-
dahl’s performance advantage.” The re-
port also notes that a 370/148 user, to
whom the As/4 would be directed, re-
quires more support than the user of an
Amdahl machine, “and with only a min-
imal price/performance advantage, the
customer may be reluctant to abandon
the security of 1BM service.”

Thanks for this problem

But Itel’s Richard H. Lussier, presi-
dent of the Data Products Group, says
he fails to see how a 148 user in that
respect should differ from a 158 user or
even a 138 user. He cites corporations
such as AT&T, to whom Itel supplies
memories, as having many 145s and
155s, and says the same for General
Motors. “A lot of large corporations that
have 145s and 155s also happen to have
158s and 168s,” he notes. Asked whether
he considers it a problem to be stressing
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lower price rather than higher perform-
ance, he answers, “It’s a real problem,
I'll tell you. I wish we have five more
of those problems.”

Lussier adds there’s “absolutely no
question” but that Itel will be able to
ship whatever number of mainframes
National can manufacture this year.
“We’ve been holding a number of
orders, frankly, to pick the ones we
think are best for us because we’ll be
limited as to how many we’ll be able
to ship this year.” He says the company
currently cannot accept an order, even
for internal use, for shipment before the
fourth quarter, and along about the end
of February will no longer be able to

~ accept an order for shipment this year.

The first shipment, to Pacific Mutual
Insurance in Newport Beach, Calif,,
originally had been announced as sched-
uled for the second quarter of this
year. “I'd say now the chances of the
first customer getting the machine be-
fore the end of the first quarter are bet-
ter than 95%,” Lussier says.

He would not say how many they will
be shipping this year, commenting only

Cities

that they now have more than 15 signed

- contracts. Two are from Europe. The

emphasis initially is on sales of the
larger As/5, he adds. =~

Although interest is being expressed
by single system shops, most of the cus-
tomers are those with multiple systems.
“We’ve got two or three 2-machine
orders . . . the one in Brussels is for two
machines.” He adds, “. . . There are
more people willing to make this com-
mitment from a wider band of poten-
tials than we had thought . . . The user
surprises you with his sophistication and
independence. And I'm sure IBM is get-
ting that message.”

Surprises in Europe

As expressed also by a spokesman for
Amdahl Corp., Itel’s Lussier says they
continue to be surprised by the recep-
tion from among users in Europe. In
percentage terms, there are more users
of computers in the 135 to 148 range.
“If I had 10 more machines to give to
Europe, they could sell them all this

- year,” he says. As it is, the first shipment

there will follow by about six months
the first domestic installation.

As for National Semiconductor’s two
new mainframes, still in the early design
stages, Lussier says, “They’ve talked to
us about it, and we’re interested.” %*

New York City’s Frantic Effort

To Build a Financial System

New York City’s fiscal future may well
depend on the efforts of a special task
force struggling frantically to complete
a massive $16 million plus financial sys-
tem within the next few months.

A combined effort by the Mayor and

City Comptroller’s offices and five out- -

side firms, Integrated Financial Manage-
ment System (IFMS), as the system has
been dubbed, is slated to go into opera-
tion July 1 when the city’s new fiscal
year begins. Its success is critical to New
York’s regaining control of its chaotic
financial affairs and reestablishing some
kind of credibility in the money mar-
kets, city officials say.

Important as it is, IFMs is being put
together under extraordinarily difficult
conditions. “The Mayor (Abraham D.
Beame) and the Comptroller (Harrison
J. Goldin) aren’t even speaking to each
other after all the political squabbling
that’s gone on during the financial
crisis,” one city official involved with
IFMS explains. “On top of that we’ve
been given 19 months to do something
that would take at least three years in
the private sector, and we’ve got every-
body from Congress to the Treasury
Dept. looking over our shoulder.”

IFMs originated at the height of New

York’s fiscal crisis in 1975. “The near
financial collapse of the city riveted a
number of peoples’ eyes on the inade-
quacies of the old system and under-
scored the need for an 1IFMs,” says Steven
Clifford, special deputy comptroller and
one of the principal architects of 1Fms.

Ancient accounting procedures

Prior to 1FMs, Clifford explains, New
York had been using accounting proce-
dures that hadn’t changed since 1920.
Various city departments worked with
their own computer, their own version
of the budget, and even their own ap-
proach to coding. The results were dis-
astrous, particularly when it came to
billing for the state and federal aid from
which New York derives about half its
income.

“There was no central system for
tracking what was owed,” explains Har-
vey I. Susswein, a -group v.p. with
American Management Systems, Inc.,
the Arlington, Va. based firm respon-
sible for designing, programming, and
providing much ‘of the IFMs software.
“That was New York’s real problem—
collecting revenue sources. A lot fell be-
tween the cracks.”

DATAMATION.



Exactly how much? No one seems to
know for sure, but Clifford estimates
the city has written off a whopping $780
million ‘in uncollectibles over the past
six years—money it might have gotten
from the state and federal governments
if it had billed properly, or at all.

Once 1FMs got the go-ahead, the city
brought in American Management Sys-
tems which *had developed big systems
for companies like Burlington Northern
and had been involved in earlier city
projects. Bradford National Corp. (for-
merly Bradford Computer & Systems)
was contracted to develop a payroll sub-
system and set up the data center that
would serve as the hub of the 1FMs net-
work. Touche Ross & Co. and Ernst &
Ernst, two- big accounting firms, were
also signed up to provide accounting po-
licies and standards, and work with the
user agencies respectively. The job of
training the system’s estimated 7,500 to
10,000 users was turned over to the
Urban Academy, an institution that’s a
joint venture of the City and City Uni-
versity of New York. Finally, the Finan-
cial Information Service Agency was es-
tablished to manage the system, and the
city named a board of systems execu-
tives from major corporations to pro-
vide additional technical guidance.

“May Day” environment
Given this apparent patchwork ap-
proach and the critical time element in-

volved—New York pledged to balance
its budget by 1978 in exchange for fed-
eral loans, and 1FMS is a cornerstone of
this effort—it’s a wonder that the system
ever got off the ground at all. But parti-
cipants claim the “May Day” environ-
ment that surrounds development has
actually proven beneficial. “Without the
crisis you’d have tremendous resistence
to this type of thing from the old guard
who’d been doing things their own way
for years,” Jan M. Lodal, an executive
v.p. with AMS, says. “But now everyone
realizes the urgency of the situation, and
we’ve had complete cooperation.”
“Also, in an emcrgency situation like
this we’re able to use a ‘top-down’ ap-
proach, meaning a very small group can
make decisions that go all the way down
the line,” adds David G. Woodbridge,
a Chase Manhattan Bank officer on
loan to the city for the IFMS project as
special assistant to the deputy mayor for
finance. “This is entirely different from
a corporate environment where you
work from the bottom up and are con-
tinually tied up in negotiations between
one department and another.”
-Technically, IFMs is relying on an 18BM
370/158 backed up by a 370/145 and
will use load-leveling under 1Ms and
DB/DC. Between 150 and 200 crt’s will be
tied into the network once IFMs evolves
from a batch mode to real time. The
145 has been in operation for some time
now while the 158 was recently installed

in an annex of New York’s Fire Depart-
ment Communications Center where
the 1FMs data center is housed. Boiled
down to its essence, this is a data base
management system with on-line audit
capabilities.

Massive training effort

What remains between now and
“D-Day” July 1? Many of the city’s
workers have still not been acclimated
to the new system. “We’ve already
trained several thousand,” says Dr.
Warren Walker of the Urban Academy,
which soon may utilize computer aided
programs as part of its approach. “But
this is probably one of the most massive
training efforts of this sort ever under-
taken, and we still have much more to
do. The most difficult thing is to put
together training manuals and a curricu-
lum while the system is still being devel-
oped. We continually encounter
changes, unresolved issues, and unre-
fined procedures.”

And serious questions remain about
the software. “We’re like the man who
falls off the World Trade Center and
says ‘so far, so good’ as he passes each
floor,” says Clifford. “We’ve had insuf-
ficient time to test our applications soft-
ware, and with our deadline we won’t
even be able to run a parallel.”

- “Pm kept awake at night thinking of
the enormous programming and debug-
ging effort still ahead of us,” adds
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news in perspective

Woodbridge. “We’ve also had problems
finding technical people to staff the data
" center, but now dp pay scales have been
boosted to be competitive with the pri-
vate sector which should help alleviate
that bottleneck.”

Woodbridge estimates that if 1FMs is
successful, it will pay for itself two or
three times over the first year in added
collections. It will also enable the city
to comply with federal and state ac-
counting procedures and perhaps put its
financial house in order.

If it fails or falls significantly behind
schedule, the consequences are self-
evident. “From day one everybody in-
volved recognized the extremely high

risk inherent in this project,” says Clif- -

ford. ‘
—Laton McCartney

Companies

Mohawk Data: Trim
And in the Black

Quick now, whatever became of Mo-
" hawk Data Sciences Corp.?
If you can’t come up with the answer
right away, you’re probably not alone,
because the once high-flying minicon-

glomerate has been maintaining an ex-
tremely low - profile over the past few -

years. But now, after a major restructur-
ing and some severe losses, MDS has
emerged with a new management team,
new products in the distributed process-
ing area, and a renewed commitment to
some of the fundamentals that original-
ly made it successful.

“We have returned to a more stable
operational and financial footing,” MDS

" chairman and president Ralph H.
O’Brien says of the turnaround. “And
we’re now much better positioned for
growth in the years ahead.”

Not long ago Mps’ footing was any-
thing but stable. In the late 1960s when
its stock was up over 100, Mohawk de-
cided to become ““the company that
could surround the computer” with a
wide array of plug to plug compatible
peripherals. Previously it had concen-
trated on the data entry market, and in
order to expand its horizons the firm
acquired a number of companies in the
peripherals field.

MDs was biting off far more than it
could possibly chew, as it turned out.
“It was a classic case of what can go
wrong when management spreads its at-
tention too thin and moves into markets
it doesn’t know well,” observed MDs sr.
v.p. Douglas A. Davidson.

- The consequences of playing mini-
conglomerate soon began to show up in
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the balance sheet. In 1973, MDS regis-
tered a net loss of more than $3 million.
The figure jumped to $16.5 million in
>74 and $21.6 million in 1975.

Enter Ralph O’Brien

1975 was also the year that Ralph
O’Brien came over to Mohawk from
Litton Industries where he was execu-
tive v.p. responsible for business systems
and equipment. In his 21 years at Litton,
the 48 year old O’Brien had witnessed
first hand the problems in operating

RALPH H. O’'BRIEN
He lopped off unprofitable businesses
while managing to keep banks at bay

conglomerates and immediately began
cutting MDS back down to manageable
size.

“Ralph simply lopped off whatever
business wasn’t profitable while man-
aging to keep the banks at bay long
enough for us to get back on our feet,”
an associate explains.

Specifically, under O’Brien Mohawk ™~

has shut down plants in Pennsylvania

and Long Island; consolidated what

had been far flung manufacturing
operations into central facilities at Her-
kimer, N.Y. (corporate headquarters are
in Parsippany, N.J.); reduced bank debt
to $45 million from about $102 million;
and shown a net income gain of $13.6
million for the last fiscal year—the first
profit on Mohawk’s books since 1970.
O’Brien also managed to bring
aboard a high caliber of managerial tal-
ent. Davidson came over from Honey-

well where he had been v.p., Informa-

tion Systems, North American Opera-
tions. R. Watson Bell, MDs chief finan-
cial officer, had been with Lennox, Inc.
and logged 13 years at GE. Other came

" over from Singer, Umvac and Control

Data.
What attracted this group as well as
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O’Brien himself was the fact that despite
its problems, MDS’ inherent strengths
were impressive. “The company has a
base of 6,500 customers and produces
a steady income stream since 68% of its
revenues come through leases rather
than through sales,”” says Davidson.
“There was obviously tremendous PO'
tential.”

Even during the lean years, the size
of the MDS revenue stream was impres-
sive, and today it’s about $160 million
annually; more than twice that of Da-
tapoint, and three times that of either
Four Phase or Sycor. Moreover, in the
international market, from which the
company derives nearly half its reve-
nues, MDS has its own strong marketing
and distributing organization while
many of its competitors have to rely on
outside firms—a dependency that sharp-
ly dilutes their profits abroad. “If we
have anything to thank the old MDs
‘management for today,” Davidson ex-
plains, “it’s that they entered Europe
and retained a strong organization over
there.”

And though admittedly incomplete,
the basic line of data entry and com-
munications equipment and systems
that remained after O’Brien’s cuts—Sys-
tems 2400, 2300, and 1200—was strong,
particularly after some recent enhance-
ments. For example, the 2410, an up-
grade of the 2400 which can be expand-
ed to twice the 2400’s memory capacity,
is moving well, O’Brien claims, and now
represents the bulk of 2400 line sales.

Rounding out the line

The overall product line has now
been rounded out, Mohawk believes,
with the new Series 21, a product David-
son describes as aimed “towards the low
end of the intelligent terminal/distribut-
ed processing market.”

Series 21 encompasses two models,
_ the 21/20—programmed for formatted
data entry and upgradable on site—and
the 21/40 which is fully programmable
and uses a variation of Cobol. Aimed
at multiple unit sales in large corporate
network situations, the 21 Series starts
at $190/mo. for a single unit lease and
features a 15-inch crt, memory capacity
of up to 64K, and functions with up to
four operator stations on each con-
troller. “Series 21 fills a gap in our line,”
says Davidson. “And there are more
products of this sort coming. We don’t
have to tell our customers to call Sycor
or Datapoint anymore when they ask
for this kind of a product.”

As yet MDS’ rivals don’t seem con-

cerned. “They’ve got the hardware, no -

doubt about it,” a v.p. with one rival

firm asserts. “But they don’t have the .

software capabilities, particularly if
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they’re going to move into distributed
processing.’

“That might have been a valid criti-
cism a few years ago,” counters O’Brien.
“But we’ve dramatically revamped our
entire efforts in these areas. There’s a
new advanced software development
laboratory in New Jersey and we’ve put
on a new engineering team. For a com-
pany our size I'd say we have as good
a software and engineering capability as
anyone in the country.”

A further assessment of MDSs from an-
other competitor: “They don’t really
seem to be aggressive in a marketing
sense. We rarely come up against them
in a competitive situation.” That will
change drastically if O’Brien, David-
son, and the new team at Mohawk have
their way. And to date, they’ve had just
that. ] —L.M.

Small Business Systems

And My Dog,
Spot .

Will there come a time wherr computer
systems are sold like automobiles?

Al Cosentino, president of Business
Systems Products, thinks so, at least with
respect to small business systems. So
does Don Fuller, president of Microda-
ta. Both companies are located in Irvine,

+ Calif. Both sell small business systems.

Business Systems Products was
formed last July and, in mid-January,
had installed one of its Adviser systems
and had orders for four more. “We’re
the new kid on the block,” says Cosen-
tino. Microdata has been around a bit

AL COSENTINO
New kid on 1he block

longer. Founded in 1969, it got into the
small business systems market in mid-
1973. By the'end of January it had in-
stalled some 700 of its Reality systems.
‘The two presidents agree on another
point—that California’s Orange County
is the minicomputer capital of the
world. They could be right. Not in terms
of numbers of minicomputers produced
and shipped. That record belongs in the
East. But, in terms of the numbers of
mini makers and companies who supply
mini-peripherals, it would be difficult to
find as many in close proximity to each
other as there are in Orange County.
It’s an incestuous group. Cosentino
and four of his co-founders of Business
Systems Products came out of Basic

DON FULLER
One new dealer per month

Four, a small business systems front
runner also located in Irvine. Cosentino
had been president and chairman of the
board of Basic Four.

Microdata, which already describes its
Reality marketing efforts as being like
that of the auto companies, went that
route largely as a result of the ideas of
another Basic Four alum, John Keogh.
Keogh is president of Southern Califor-
nia Data Products, Inc., a Microdata
Reality dealer in the Los Angeles area.
Microdata sells Reality through a net-
work of 26 independent dealers in the
u.s. and six overseas. Fuller says they
are adding dealers at the rate of one per
month.

Much like the auto companies

He explained that Microdata’s con-
tractual arrangements with its dealers
are much like the auto companies have
with theirs. Microdata agrees to provide
the dealer the exclusive right to repre-
sent himself as the Authorized Reality
Dealer. The dealer agrees to a multi-
year quota and also to pay Microdata
promptly, averaging 45 days. The dealer
agrees not to sell any computer system
other than Microdata’s. Microdata
agrees not to sell Reality systems
through any other distribution channel,
other than the dealer network. Typical-

DATAMATION



QUANTOR COM SPEED & CAPACITY

Believe It

McDONNELL DOUGLAS AUTOMATION COMPANY, IN ST.LOUIS
PRODUCED /7,000 ORIGINAL MICROFICHE MONTHLY
WITHA SINGLE QUANTOR COM RECORDER/PROCESSOR--
ENOUGH TO SERVE HUNDREDS OF COMMERCIAL
CUSTOMERS, INCLUDING A LARGE NUMBER OF
"HOSPITALS,60 CAR DEALERS NATIONWIDEAND
. SEVERAL HUGE TELEPHONE COMPANIES. ..

| ONE QUANTOR SERVED THEM ALL!

N O i
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EXPANSION OF THEIR
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SERVICE,McDONNELL
DOUGLAS AUTOMATION
HAS ADDED 4 MORE
QUANTOR COM
| RECORDER /
PROCESSORS.
-3
A SINGLE CALL
TO QUANTOR AT
(415)965-3700,
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A BELIEVER.
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TO MEET YOUR
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SUPPLIES, SOFTWARE
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REQUIREMENTS.

QoV\j\ B BRAIN N
\‘\\‘ QUANTOR'S NEW Q-115 COM RECORDER/PROCESSOR ENDS WAITING FORA ,
SEPARATE COMPUTER TO CONVERT COM TAPES TO THE PROPER FORMAT--THE Q-118'S
BUILT-IN MINICOMPUTER AND SOFTWARE READ INPUT TAPES IN ANY FORMAT, THE Q-115
RECORDS, DEVELOPS AND DELIVERS CUT,DRY MICROFICHE WITH THE TOUCH OF ABUTTON,
IN LESS THAN A MINMUTE? COME TO QUANTOR FOR A COMPLETE
SOLUTION TO YOUR INFORMATION STORAGE AND DISTRIBUTION U@ n r@ r
PROBLEMS. .
QUANTOR CORPORATION,520 LOGUE AVENUE,MOUNTAIN VIEW,CA 94043
ATLANTA, BOSTON, CHICAGO, CLEVELAND, DALLAS, DENVER, DETROIT, LOS ANGELES, NEW YORK, SAN FRANCISCO, WASHINGTON. D.C.
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ly, a dealer is capitalized at around
$250,000, Fuller said.

Microdata’s dealers have an organiza-
tion which has officers and holds regu-
lar meetings. They do all the applica-
tions software for the systems they sell.
Fuller said they share some of this and
sometimes sell to one another.

Last month the dealers were given a
second family of products to sell, Micro-
data’s Express systems which it has been
selling oem since its introduction last
June at the National Computer Confer-
ence. Express is based on a stack proces-
sor computer and is offered in two con-
figurations. Express. I has memory ex-
pansion up to 128k bytes and disc ca-
pacity up to 50 million bytes, with ex-
pansion provisions for up to eight users.
Express 11 has memory expansion up to
one million bytes and disc storage up
to one billion bytes and supports more
than 32 users.

Software called English?

Software provided with Express in-
cludes Cobol, Fortran 1v, and Basic.
Software provided with Reality is
called English, a name Microdata, sur-

prisingly enough, was able to trade--

mark. Reality users also can use Basic.
Fuller said price range to end users of
the two families of systems is about the
same,-from $30,000 to $250,000.

Cosentino is looking further into the
future when he talks about selling sys-
tems like cars. “When the price of a
system gets down to the price of a car,
say $6,000, they’ll be sold at dealer loca-
tions.” A customer wouldn’t be able to
drive one away but supposedly he could
go into a showroom and browse. And
Cosentino thinks this could happen in
as few as five years.

Business Systems Products’ systems
are Adviser 11 and Adviser 1. Adviser
1, which will be microprocessor based
and will sell at $12,000 for a total sys-
tem, is under development. Advisers 11
and m1 use Computer Automation cpu’s,
Pertec disc drives, Data Products and
Tally Corp. printers, and Computer Au-
tomation video terminals. Cosentino
said he eventually plans to manufacture
his own hardware.

-Microdata does and Fuller thinks this
is the only way to survive in the bur-
geoning small business systems market
which has an estimated 100 entrants.
Microdata rounded out its manufactur-
ing capability to include printers when
it acquired Applied Computing Tech-
nology last year.

The Adviser system

Business Systems Product’s Adviser 11,
with a base price of $38,400, includes
64K bytes of core memory, a 10 mega-
byte disc drive, a 100 cps, 80 column
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matrix printer, and a four port multi-
plexor. Its operating system is called
Avos for Adviser Virtual Operating Sys-
tem. Programming language is Abol
(Adviser Business Oriented Language),
a derivative of Cobol.

Cosentino said Adviser 11 can be ex-
panded to include eight crt’s handled by
the same 64K memory, and disc storage
of 40 megabytes.

Adviser 111 has a base price of $65,800
and includes the same 64K of core
memory. It has an 80 megabyte disc
drive, an eight port multiplexor, a 165
cps matrix printer and one crt. Core
memory can be expanded to 306K
bytes, disc to 640 megabytes, and crt’s
to 24.

Currently Business Systems Products
is selling only in Southern California.
They opened a Santa Monica office in
December and are planning offices in
San Francisco and San Diego. Cosen-
tino said he expects to have all of Cali-
fornia covered by the middle of next
year. Up to this point, he said, he ex-
pects the company to continue to be
self-funding. Two years away he fore-

Health Care

sees national expansion which, he says,
would require outside funding.

Business Systems Products has 12 em-
ployees. All, with the exception of chief
financial officer, H.-D. Thoreau, are
alumni of Basic Four.

Cosentino thinks the small business
systems market “is big enough for ev-
erybody. From current independent
data processing industry statistics,” he
said, “it is known that the small business
computer market, the installed base of
small business systems, is expected to
grow from just over $3 billion at year
end 1975 to more than $7.5 billion at
year end 1980. The portion of that base
attributable to non 1BM mainframes will
approach $2 billion by then.”

Says Microdata’s Fuller: “Database
management-oriented small business
systems are going to become a vital part
of our international markets in the dec-
ade ahead. This type of operational
mode, the on-line transaction processing
mode, will be in my opinion, the fastest

- growing functional use of computer sys-

tems of all sizes, but nowhere will the
growth be more dramatic than for small
business systems with a purchase price
in the range of $25,000 to $150,000.”
—E.M.

That Tooth’s Long Gone

Imagine a dentist charging for repairs
to a tooth a patient had lost earlier, or
a charge for a bottle of cologne rung
up as a prescription drug charge.
Samuel X. Kaplan did and he did
something about it. In so doing, he par-
layed an idea into a 100 person firm
handling multi-millions of dollars in ad-
ministering employee benefit programs.
Some ten years ago, Kaplan, an engi-

SAMUEL X. KAPLAN
Words of one syllable please

neer by training, moved to California
after selling off an engineering firm he
had run in the mid-west. He moved be-
cause “I like it here.” He became inter-
ested in the administration of employee

Photo by John Waterhouse

fringe benefits. “I naively assumed that

hospital and medical programs were all
tied up. At the time, (the late Senator
Estes) Kefauver was sounding off about
high drug prices. 1 decided to look into

prescription drugs as a fringe benefit.”

Kaplan decided he needed to know
more about pharmaceuticals, so “I
opened a pharmacy from scratch. I
learned from a sharp pharmacist. I
learned everything a pharmacist could
do to cheat.” In about a year he was
enough of an expert to be asked to be
the speaker on prescription drugs at a
UCLA seminar on “Emerging Fringe
Benefits.” Shortly after that he negotia-
ted his first contract to administer a pre-
paid prescription drugs plan for a com-
pany. He formed Pre-Paid Prescription
Plans, Inc., a company name he retains
today along with United States Admin-
istrators, which handles medical, dental,

- pension, and trust fund programs, and

Fundumatic which does mutual funds
accounting.

His idea went beyond the basic ad-
ministration of prepaid prescription
drug plans to the control of such basic
abuses as a druggist selling a friend a
bottle of cologne and ringing it up as
a prescription drug charge; filling a pre-
scription for one person and writing it
up as if it were for a person covered
by the plan; and short counting (fewer
pills in the bottle than actually were
called for).

Needed a computer

“They said it couldn’t be done,” says

" Kaplan, “and I knew it couldn’t without

DATAMATION



a computer.” His idea was to establish
patterns against which future claims
could be judged.

He took his idea first to CEIR (which
later became a subsidiary of Control
Data Corp.) and then to (then) 1BM’s
Service Bureau Corp. “They didn’t
know what I was talking about and I
didn’t know what they were talking
about. They wouldn’t talk in words of
one syllable. They built up a mystique
around their computer systems. Since
then I've insisted that all my data pro-

cessing people limit their vocabularies

to words of one syllable so I'll know
what they’re talking about.”

So Kaplan assembled a group of
moonlighting data processing people
who helped him develop his first sys-
tem: they would rent raw time from
companies with excess capacity.

In 1969, Kaplan got the idea of es-
tablishing a mutual funds service
bureau. He approached John Parry and
Don Foster, both data processing em-
ployees of American Express Invest-
ment Management Co., a mutual funds
subsidiary of American Express, with
the idea.

“The timing was all wrong,” recalls
Parry, “but to keep us, Sam brought us
into U.S. Administrators.” The two be-
came the nucleus of Kaplan’s data pro-
cessing staff. Parry is vice president of
data processing and Foster is vice presi-
dent of computer systems.

Did everything

The firm continued to rent outside
computer time. “We did everything,”
said Foster, “even running the ma-
chines.” '

From prescription drugs, Kaplan
turned his attentions first to dental
plans, then to medical plans, and sub-
sequently to pension and trust fund pro-
grams. “It took us three and one-half
years to develop our dental system, and
more than that to develop the medical
system,” said Kaplan. The company
today has six major computer systems.
The mutual fund accounting system, its
newest, is the only one not connected

_with fringe benefit programs.

With the dental program, claims for
work exceeding $100 are fed to the sys-
tem before the fact. Stored in the system
are dental profiles of every insured per-

- son and their dependents. A quick look
through Kaplan’s voluminous stack of
print-outs of rejected claims shows the
most common reasons for rejection are
for claiming for work on teeth no longer
existent or for work that has been done
before.

U.S. Administrators’ health care pro-
gram is probably its most ambitious.
“We set about to conceptualize, design,
and implement a quality assurance pro-
gram that works effectively both to con-
trol costs and to improve the quality of
delivered care. Other health care pro-
gram administrators simply write
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checks. We’re swinging a club. We have
defined procedures that not only are re-
sponsive to the cooperative and capable
doctor who practices according to estab-
lished standards and guidelines, but also
identify and deal effectively with the
ones who are incompetent or dishon-
est.”

An effective monitoring system, says
Kaplan, means a proper balance be-
tween computer evaluation and human
evaluation. “The computer of course, is
essential. Without it there would be no
means for both storing and making
readily available the vast amount of

health care data that is required to make

the system work. In fact, it is accurate
to say that without the advances in com-
puter technology of the last ten years
our system would not be feasible.

Only a tool

“But,” he says, “the computer is only
a tool. And as a tool it can be no better
than the information you’ve stored in it,
so we set out to create and store the
most complete and equitable set of
health care standards and guidelines
available anywhere.”

“When we began our research,” Ka-
plan said, “we found that while consid-
erable data exists on the hospitalized
patient, such as average duration of
stay, services rendered relative to diag-
nosis, and costs related to diagnosis,
practically nothing was available on the
ambulatory patient. What constituted
usual or customary practices in the pri-
vate physician’s office also was an un-
known quantity. So, we decided we
would have to establish our own base-
line profiles for claims review.”

To accomplish this, U.S. Administra-
tors set up a Council of Health Profes-
sionals composed of 20 “outstanding”
physicians, dentists, and chiropractors.
All specialties are represented. All coun-
cil members not only are practicing pro-
fessionals but also are on the faculties
of major medica! schools.

The council, working in conjunction
with various professional societies, com-
piled and summarized all available
health care data. The refined data, com-
bined with the council’s own expert
knowledge, became U.S. Administra-
tors’ initial screening criteria.

“Our profiles,” says Kaplan,
represent only acceptable quality care,
not optimum quality. As'more and more
claims are processed,” he explained,
“the baseline is not only being continu-
ously updated, but the criteria for op-
timum care is being developed.”

Basic document

The claims process begins when a

doctor completes and submits the basic
claims document. This is manually
screened to assure that all pertinent data
is included. The information is then en-
tered into the computer for processing.
For data input, U.S. Administrators has

“today .
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12 key to disc entry stations from the
cMC Div. of Pertec Computer Corp.

The computer system checks all
aspects of the diagnosis and treatment
against the appropriate standards and
guidelines. If everything matches pro-
perly—and 68% of the medical claims
usually do—a check is in the mail within
24 hours.

The remaining 32 percent, Kaplan

* said, are subjected to manual review by

lay experts. Questionable claims are
passed on to professional consultants
who may approve the claim or, if neces-
sary, refer it to a specialist in the field.
If the specialist can’t determine the
proper course of action, he refers the
claim to the Council of Health Profes-
sionals. Kaplan said only seven or eight
percent of the claims reach this stage.

The system, he said, is “effective in
uncovering those practitioners who are
flagrantly incompetent or dishonest.
Abuses are rarely isolated incidents;
they tend to cluster and the system is
quick to pick up the pattern. The chron-
ic offender is not only pinpointed, he
is subjected to two powerful deterrents:
loss of fees and peer pressure.”

With the dental claims which are re-
viewed before the fact, Kaplan said,
“We reject 29% of everything we see.”
The rejection doesn’t always mean a re-
duction of fee, it can mean an increase
if the system determines the work to be
done is not adequate in a given case.
Kaplan said that 93% of the rejections
result in reductions and seven percent
result in increases. An increase might
result, he said, when a patient who
hasn’t been to a dentist in a long time
is having some pain, and goes to a den-
tist asking to have all of his teeth pulled
and. a plate put in. “This could leave
him a dental cripple,” said Kaplan.
“Our system could determine that he
has a number of saveable teeth and that
a better, though more expensive solu-
tion would be a partial plate.”

Have staff now

Kaplan’s top dp men, Parry and Fos-
ter, are no longer domg everything. In
addition to 12 data input operators, they
have a staff of eight (including them-
selves) in systems and programming and
four in computer operations.

And they no longer rent outside time.

They got their first hardware, an 1BM
370/135 with four tape drives and no
terminals in 1973. They have since in-
creased memory to 256K and have
added four additional tape drives and
32 18M 3270 crt’s. The terminals are lo-
cated in the various departments and are
used primarily for display, although
some input is done there. “Although the
system has on-line capability, we do

most of the updating in a batch mode
at night,” said Foster. “The operators
sometimes think they’re updating on-
line, but we know better.”

They currently are developing their
first on-line system to use remote termi-
nals. This will be for trust administra-
tion and they expect to have it up by
July. Foster believes it won’t be too long
before they’ll outgrow their 135 and
have to go to a 148, “or maybe two
135 .

Kaplan has a dlfferent philosophy of
hiring when it comes to data processing
personnel than he does with the rest of
his staff. For his dental and medical de-
partments, he likes people who have
had some dental or medical experience.
“In data processing, we won’t hire any-
body who has ever worked anywhere
else.” We take top people right out of
school and we train them.”

A part of the training, no doubt, is
talking in words of one syllable.

—E.M.

Privacy Safeguards
Urged by Westin

“Basic citizen rights cannot be made a
casualty of technology assisted health
systems. To do so would be to betray
the tradition of Hippocrates, and ulti-
mately to dehumanize health care itself.”
This is the ominous warning sounded by
Dr. Alan F. Westin in his latest privacy
probe into the impact of computerized
health and medical record systems.

Westin’s 381-page study, sponsored by
the National Bureau of Standards’ Insti-
tute for Computer Sciences and Tech-
nology, culminates a two year, $37,000
effort to pinpoint the privacy threats
posed by computerization of personal
health and medical care data. While the
bulk of privacy violations still stem from
mismanagement of manual files, the re-
port forecasts an increasing potential for
privacy infringement from compu-
terized medical systems.

“What makes such potential harm
particularly serious for civil liberties,”
the report points out, “is the fact that
these possibilities of misuse have not
been taken into account and dealt

" with effectively by the managers of

such computerized systems.” Another
problem, according to the Westin re-
port, derives from the technology it-
self—the hardware and software “bugs”
in every new generation of computer/
communications equipment. “Until we
are much farther down the road to a
stable and disciplined technology than
we are now,” the report cautions, “we
must constantly take it for granted that

DATAMATION



automated systems have a propensity to
g0 awry.”

‘“Acute privacy problem”

But it’s the “social uses” of medical
data stored in these automated systems
that particularly worries privacy propo-
nents. At a press-conference last month,
Westin explained why the flow of this
sensitive information into the hands of
insurance companies, employers, and
other social use institutions creates the
most “acute privacy problem.” Citing
several examples of abuse in this area,
he went on to assert that “Americans
have lost control of the flow of medical
.information about them in our society.”
And to make matters worse, he com-
plained, the present laws are “very bad
in terms of privacy protection” of med-
ical records.

Unlike the “days of Marcus Welby
and Dr. Kildare,” Westin noted, “medi-
cal care today is an impersonal system
involving many specialists and institu-
tions.” And supporting all this imper-
sonalization and institutionalization is

computer technology which Westin

claims shifts the privacy onus from doc-
tors onto the builders of medical data
banks. For it’s these system planners
and designers, he argued, who must deal

DR. ALAN F. WESTIN: An authority on
privacy, he received three national
awards for “‘Privacy and Freedom,” a
comprehensive study of the political
and social function of privacy in a dem-
ocratic society and of the dangers
posed by technological advances in
physical, psychological, and data sur-
veillance. Other books: “The Anatomy
of a Constitutional Law,” ‘“The Su-
preme Court: Views from Inside,”
“Freedom Now,” and ‘“‘Privacy and
Freedom.” He's a professor at Colum-
bia Univ. and a member of the National
Academy of Computer Sciences and
Engineering Board where he was direc-

banks. The results were published in

Society.” . *
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with the privacy realities of record ac-
cess and distribution.

Westin also has his own oplmons on
how to safeguard computerized medical
data. “Stripping personalized identi-
fiers,” he contended, “is the best way
to ensure privacy.” His other sugges-
tions, bundled into his voluminous re-
port, are modeled after many of the

stipulations spelled out in the Federal.

Privacy Act of 1974. Garnered from
“real world” information handling prac-
tices, Westin’s 12 recommendations pro-
vide the standard privacy remedies: the
right to see what goes into a medical
“file; the right of consent for release of
that information; and the right to cor-
rect erroneous information.

Routine safeguards

More specifically, the report calls for
routine privacy safeguards on all health
data systems. All new systems, accord-
ing to the recommendations, would be
subject to review by an outside authori-

ty, such as a state health agency. This.

oversight review would also be aug-
mented by public hearings. Existing sys-
tems, under these requirements, also
would be periodically looked at for con-
formance with privacy principles.

Although these recommendations are
not yet backed up by law, “managers
of every health data system ought to fol-
low them,” Westin urged. Now is the
time, he insisted, to plug up the privacy
loopholes in these systems. Now is the
time, as he points out in his report, to
recognize that “given the more detailed,
more centralized, more permanent,
more easily transmissible quality of

_computerized medical records, the

flawed procedures and policies current-
ly employed with respect to manual
records threaten to be seriously inade-
quate to the computer era.”

—-L.F.

International

ICL’s U.S. Operation:
Looking Beyond NYC

It’s difficult to be impressed with a large
foreign mainframer that spends more
than two years in the U.S. and only man-
ages to sell 21 small business computers.
The British firm, International Com-
puters Ltd., has posted that record with
its American subsidiary, now called IcL

Inc., but there are signs that finally they
may be rolling.

Those 21 small systems they’ve sold
have been purely in the New York City
area, where ICL installed a staff and a
customer support center in November
1974 to market its 2903 and 2904, com-
petitive with various IBM System/3
models. Sales v.p. Eli Hiller claims 1cL
is number two in this territory with this
size machine, having sold more than
Univac has with its 90/30 and than Bur-
roughs, with its B-1700 range machine.

Meanwhile, the firm has laid the
foundation for expansion by buying up
the manufacturing facilities of Singer
Business Machines last summer. As of
Jan. 3, it took over full ownership of
the Singer/Cogar plant in Utica, N.Y.,
and the machinery out of its Albuqucr-
que, New Mexico, plant (the facility it-
self was sold to Digital Equipment). It
also is now establishing 12 sales offices
around the country, manned by 36 mar-
keteers, to sell enhancements and parts
of the Singer products to the existing
customer base and to strike out for new
business for Cogar 1500 intelligent ter-
minals and the successor products to the
aging Singer System 10.

A worldwide supplier

TRW owns the existing Singer custom-
er base in the U.S. and I1CL owns it
abroad. Thus the plant here will be a
worldwide supplier for those products.

Talk to: us about Data Commumcatlons

That's right, Anderson Jacobson. We started with the
“industry’s first accepted acoustic coupler and we’ve been
‘expanding ever since. If you want the very best data

communications equipment— couplers, modems, modem
systems, cassette recorders, and an unmatched selection

of keyboard printer terminals . .

. then talk to us.

A phone call or letter to our marketing department will
get you “on-line” with the best peripheral equ1pment for

your computer system.

L
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JACOBSON

521 Charcot Avenue - San Jose, CA 95131 - (408) 263-8520

Paris, France

London England

Ottawa, Ontario
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There are about 1,000 Cogar 1500s here

and another 3,000 to 4,000 overseas.

There are a few thousand 10s worldwide,
and an “unknown” number of Singer
point-of-sale devices. While initial new
sales efforts here will be for the 1500
and 10 successors, ICL is still examining
the point-of-sale market and the ob-
viously entrenched competition.
Considering the more solid U.S. foun-

dation for 1CcL, plus the fact that it is

involved with Control Data and NCR in
Computer Peripherals, Inc., one can see
why ICL’s new local executives are more
optimistic than ever before. (ICL has cas-
ually entered the U.S. market several
times with New York efforts to sell its
earlier product lines. Its only notable
achievement was a service bureau.)

R. J. “Spud” Taylor, new president
of 1cL Inc. and head of ICL’s Americas
operation; Frank Connors, president of
the U.S. manufacturing operation, and
Eli Hiller met with a DATAMATION re-
porter last month to discuss plans for
the expansion of both the Singer and
IcL product marketing effort. -

Connors, flushed with “exciting”
news from Utica, N.Y., where ICL was
getting incredible play from the local tv
stations because of its takeover of the
Cogar facility, said, “I was on three
channels last night.”

Depressed town

Utica is a depressed town. Univac and
Mohawk Data have virtually moved out
of the area, and everyone expected more
bad news when Singer announced its
withdrawal from the computer business.
The Cogar plant employed 360 persons
who would have an impossible time
finding jobs, without moving away.
Connors moved in late July to manage
the facility for Singer until the 1cL full
takeover last month. His staff examined

" the operation and decided to retain al-

most all employees and recently com-
mitted to add another 60 persons this
year. ICL has also taken over 140,000
square feet of a nearly deserted shopping
mall there, and says Connors, they hope
to expand even more.

Taylor’s financial prolectlons are quite
good compared to the past. An ICL man-
agement veteran of hard-fought wars
who once oversaw the installations of the
first big 2900 machines in the U.K., Tay-
lor looks for a 400% increase in revenues
in 1977. 1cL Inc. will move from $2.5
million in 1976 to $10 million in 1977,
mostly due to the Singer line. In 1978,
Taylor hopes that will double to $20

million, with most of that increase com-

ing from sales of 2900 products, includ-
ing the 2903, 2904, and larger 2900s not
yet introduced in this country.

ICL has been promising some expan-
sion of 2900 sales outside New York for
two years. Its staff has been hampered
by the geographical restriction. Taylor
said that the Singer buy was the simple
reason this expansion has not come
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sooner. There was too much to do. But
he expects about three new 2900 sales
locations will be opened before year
end, with at least two being in the North-
east. One user is already pushing for a
Massachusetts installation.

Customer center concept

Taylor noted that the customer center
concept, in which users travel to the
center for training, debugging, and other
support has been successful, although
there has been some customer resistance.
He allows that 1cL will not necessarily
stick to that concept in every location,
varying its approach from on-site sup-
port to a joint user-vendor center.

Besides these current direct sales
plans, the British executive stated that
ICL is still looking to expand its involve-
ment in the U.S. with joint ventures and/
or acquisitions of companies with com-
plementary product lines. “Sanders Data
Systems, for example, would have been
such an acquisition possibility if the tim-
ing had been right.”” (It’s been acquired
by Harris Corp. of Cleveland.)

Talks with a few of those users make
one fact evident: they won’t say it has’
all been trouble free, but they’re happy
with the kind of hand-holding support
that invariably comes from a new com-
pany on the block. They know IcL’s test
will come as it expands and stretches its
resources, although they’re a bit more

- assured that ICL is committed to the U.S.

(The first year was a sluggish, invest-
ment-poor one for the U.S. staff, which
led to some management defections and
unpleasant public criticisms- of the de-
fectors by ICL executives in the U.K.
These resulted in public apology.)

If the British company is sometimes
painfully aware that it is a foreign in-
terloper, evidenced by its own advertis-
ing, its users seem unaffected by the fact.
Ed Manello, president of Port Computer
Services, said he was comfortable going
with an established, large (3500 million)
mainframe company. (ICL has well over
1,000 2903s installed worldwide.)
Choosing a U.S. vendor is no guarantee
of stability, he said, pointing out that
his firm uses a Xerox Sigma 9. He con-
sidered going to a minicomputer manu-

“facturer, but they wouldn’t provide the

software support and suggested he go to
a systems house. “What would I do if
that small systems house went out of
business?”

Support and growth

Manello, whkose firm provides medi-
cal billing and other services, notes that
IcL offered not only much support

_(back-up time, applications, fast repair

response time), but also upward-com-
patible avenues of growth. A 2904 is on
order, and Port is a good prospect for
medium-scale systems ICL may bring
into the U.S.

ZAngeline Pantages

Research Study'

g FACSIMILE

&

ELECTRONIC MAIL

publishing, and retailing/wholesaling

/ ® Detailed discussion of electronic mail, including hard copy message market
g analysis and cross-elasticity estimates

- ® Findings of telephone interview survey of leading facsimile users

® 245 pages, 71 exhibits, ten year U.S. market projection of 'equipment and
paper usage; technology review and manufacturing pricing trends !

| @ Industry-by-industry breakdown of facsimile usage, including banking,
brokerage, transportation, utilities, petroleum, manufacturing, insurance,

f

® “Leading-edge” impact study of Satellite Business Systéms, optical fibers,

i
i
[ local/remote copier, microprocessors

[ Reviewiof facsimile suppliers, potential entrants and opportunities and

strategies

‘ Published: November. 1976

For free descriptive literature and detailed tabie of contents contact:

International Resource
» Development Inc.
. 125 Elm Street, P.O. Box 1131

Phone: (203) 966-5615 ...
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' New Canaan, Connecticut 06840 U.S.A. .
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" COMMUNICATIONS

such subjects as communications theory,
advanced message switching, high speed
communications, developing transmis-
sion concepts, technical control, and
network simulation techniques. Speak-
ers are: Howard Curtis, of Arthur D.
Little, Inc.; D. P. Fulghum, program
manager of speech programs at E. Sys-
tems, Inc., Garland, Tx.; Ted S. Britton,
Information and Computer Services
Div., State of Georgia; and Thomas F.
Wryrick, of the Federal Computer Per-
formance Evaluation and Simulation
Center, Washington, D.C. ’

Product Updates

Eight sessions called Product Updates
will bring attendees up to date on such
products as hosts, front ends and com-
munications processors, switching sys-
tems, data base and communications
software, and diagnostic testing and
technical control. Ronald Sander, senior
computer specialist with the U.S. Sen-
ate, will chair a session on diagnostic
testing. and technical control in which
it will be noted that the tech control
center has become a new approach to
improving productivity.

Other sessions in the product update
section of the program include reports
on modems, multiplexors and network
processors, crt’s and teleprinters, remote

data, job and batch entry, and distrib-
uted computing systems. This last ses-

sion, chaired by Richard L. Deal the

Washington consultant, will present a

- review of major approaches being taken

and the more advanced hardware/soft-
ware tools leading the thrust towards
distributed processing.

Service Updates

The proliferation of transmission ser- .

vices will be reviewed in a series. of six
sessions, entitled Service Updates. They’ll
cover low-speed transmission services,
Bell’s services, those of independent mi-
crowave and specialized carriers, inter-

. national carriers, packet switched carri-

ers, and value added services.

Highlight Sessions

_ Ten sessions, entitled Highlight Ses-
sions, will address evolving products
and policies. Dr. Stanley Cohen, senior
scientist at Argonne National Labora-
tory, Argonne, Ill., will talk on graphic
terminals, explaining how they’ll find
homes in the most remote locations to
handle chores for businesses and
sciences. There will be discussions on

international standards and protocol -

transparency as well as on telecon-
ferencing, word processing networks,
and facsimile systems and services.
Consultant Paul Armer of San Fran-
cisco will talk on the privacy and securi-
ty aspects of data communications. He’ll

ask: to what extent and at what cost
should people implement secure sys-
tems procedures to ensure privacy?
George Smith, director of telecom-
munication marketing for Avis Corp.,
will chair a session on Users Vend Ex-
cess Capacities. Many users are getting
extra mileage from their data com-
munication system by vending excess
capacity to other users. Large dedicated
networks spanning the country may
offer cost-effective alternatives to users.

Exhibits : :
While both conferences are similar,
Data Communications Interface 77 is
turning out to be a large trade show as
well. Some 120 exhibitors are listed by
the sponsors who said the turnout, in-
cluding magazines and trade associa- -
tions, might rise to 150 by the time the
show opens in late March. That, they
say, should improve attendance which
last year ranged around the 2,000 mark.
This year they’re expecting some 5,000
persons, and buoyed by that outlook
have now launched a similar show in
Los Angeles next November for West
Coast data communications people.
Registration fees for the two confer-
ences are $95 for all three days or $50
for one day. Companies sending more
than two people will be charged $50 and
$25 for the third and additional persons.
#*

i

CAS/CPA is more than an
accounting package. It’s

more than a statistics package.
It’s the most complete, most
flexible job accounting and
statistical product avail-

able today. ‘;}g
It helps you recover < Z

all of your data center
operating costs, including <>
non-CPU items. It also

helps you determine when you'll
need additional equipment and what
the new charges will have to be to
insure total cost recovery.

- CAS/CPA gives you true real
time cost accounting, regardless of
whether one or 100 jobs are running.
Users pay only for the net time of
each job by determining the volun-
tary wait time. Users don't get hit

‘with bills for timeand resources their

<

A

Il

<>

~duced from a single pass.

Our COsts

Recover all of
and performgnce @aZa with CAS/ CPA.

jobs didn’t actually use.

'How’s that for being equitable?

Best of all, CAS/CPA will easily
process over 600,000 SMF records
rapidly and efficiently. You can pro-
duce multiple reports by passing
SMF only once and without invoking
sort. Over 200 variations can be pro-
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% @ What CAS/CPA does, itdoes right.

If you need a job accounting and
statistical package that is real, find
out more about CAS/CPA. Call or

>>write Boole & Babbage Inc., 850

Stewart Drive, Sunnyvale, CA 94086.
(408) 735-9550. Outside
California dial toll free 800-

1 e 0 o e
H h

1 v | need to charge out my
1 B00b @}\@ system equitablyand

1 recover all of the perfor-
1 Babbage mance information -
Had available.Send meinfor-
3 mationimmediately onCAS/CPA..therealanswer.
} Name Title

} Company

} Street ]

{ City State Zip

1

: Phone
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How to get yourown |

free ticket to ﬁ ﬁﬁ?

MINNEAPOLIS/ @ BOSTON @
ST.PAUL
NEW YORK
cHICAGO @\ cverano® °
) PHILADELPHIA
. . . : °
1 a Circle the job title that most nearly WASHINGTON, D.C.

describes your responsibilities: ® sANFRANCISCO

President, Executive Vice President, Vice
President—Operations, Director of Data
Processing, Data Processing Manager, DP
Operations Director, Administrative Manager,
Senior Systems Analyst, Senior Programmer,
Engineering Management, Engineering Staff,
Financial Officers, Operating Department Heads.

@ LOS ANGELES

Circle the city and dates most convenient to you: ENROLL: Case Study User Forums* will be conducted

San Francisco Civic Auditorium—March 2931 in all nine cities by leading users and indepen-
Los Angeles Convention Center—April 5-7 dent consultants. Topics are: Applying Mini-
Cleveland Convention Center—April 19-21 computers (Tuesday) * Managing Terminal
Minneapolis/St. Paul, St. Paul Civic Center Networks (Wednesday) « Improving Software
—April 26-28 Productivity (Thursday)

Chicago, McCormick Place—May 35 NOTE:  Computer Designer Forums* will also be

New York Coliseum—May 10-12

Philadelphia Convention Center—May 24—26
Washington, DC, Sheraton Park Hotel

—May 31— June 2

Boston, Northeast Trade Center (Rte 128, exit 39)

availablein San Francisco, Los Angeles,
Chicago, New York and Boston. Topics
include: Evaluating and Using Microproces-
sors * Evaluating Peripherals for Mini- and
Microcomputers * Evaluating Memory and

—June7-9 .
Storage Devices
3 ~ ‘ *The Forums are held in conjunction with COMPUTER EXPO
= Circle those dates on your business calendar. and require separate registration and fees. They are held each
Then show up and register! As a qualified profes- day from 9 AM to 1 PM. One day's admission fee is only $45;
sional, that's all you need to do to take partin the additional days are $35. Advance registration is recom-

mended. Call (800) 225-3080 to reserve your space and get

varied exhibits, demonstrations and exhibitor OV X
complete registration materials.

seminars.
SEE: Live Demonstrations and Displays of new com- - Come to the Computer Show that's coming to you—
puter products and services, including Communi- COMPUTER EXPO 77—Organized by

cations Terminals, Software, Minicomputers, Data
Input Equipment, Computer Output Equipment,

Supplies, Magnetic Media, Modems, DP Educa-
tion, Small Business Computer Systems, Flexible COMPUTER
Disk Drives, Data Communications Interconnect
Equipment, Miniperipherals, Magnetic Tape c An AVAN
Transports, Cassette Systems, Power Supplies,
Printer Terminals, Keyboards . . . and more! Every
day from 10 AM to 5 PM.
VISIT: Free Exhibitor Seminars covering the selection
and use of these products and services. These free A d:vmon of Computerworld, Inc.
seminars will be held every day. ' 797 Washington Street, Newton, MA 02160
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News in Perspective

BENCHMARKS

Telex Acquisitions: Telex Corp. has
added to its product line through acqui-
sition. Most recent was purchase of all
assets of Gulliver Technology Corp.,
(Dec. 76, p. 174) Santa Monica, Calif.
producer of a 6250 bpi tape drive.
Terms of the cash agreement were not
disclosed. Dan O’Neil, president of Gul-
liver, said all principal personnel of
Gulliver will move to Tulsa. “It makes
a good package,” he said, “our drive
and their controller.” Earlier Telex
moved into the 1BM 3270-compatible crt
terminal market with acquisition of Ter-
minal Communications Inc., Raleigh,
N.C., a subsidiary of United Technol-
ogies Corp. Terminal’s operations re-
main in Raleigh.

Satellite Go-Ahead: Despite opposi-
tion from computer industry organiza-
tions, common carriers, and government
agencies, the Federal Communications
Commission in January gave Satellite
Business Systems the go-ahead to devel-
op its domestic satellite communications
service. The joint venture of 1BM, Com-
munications Satellite Corp., and Aetna
Casualty & Surety Co. will be built at
a cost of $406.9 million over a ten year
period. The company did not say when
service would start, but in a five volume
application for construction filed early
last year, SBS said its network could be
operational by 1979 if the Fcc granted
the application by the fall of 1976. The
FCC may have solved some of the prob-
lems raised by opponents by prohibiting
1BM from selling or promoting SBS ser-
vices to its customers, and by prohibit-
ing Satellite Business Systems from sell-
ing or promoting 1BM dp equipment or
other services. The agency said it will
monitor the system to see that antitrust
problems do not develop.

Opposition to AT&T: 1BM and the
Computerand CommunicationsIn-
dustry Assn. (ccIa) have gone to court
to protest the Federal Communications
Commission’s (FCC) order permitting

interstate tariffing of AT&T’s Dataspeed -

40/4 data communications service. IBM
submitted a notice of review with the
Second Circuit Court of Appeals in
New York, identifying the FCc decision
and asking the court to review it. cCIA
took its similar case to the appellate
court in Washington, D.C. The New
York court, first to receive a request,
will handle the review and has set
March 14 as deadline for appellant’s
brief. Replies are due by April 14 and
oral argument has been tentatively set
to begin April 25. ccia also has filed
a motion with the Fcc asking for a stay
of the Dataspeed 40/4 decision pending
the outcome of the Commission’s Com-
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puter Inquiry 11, or alternatively, the ap-
peal to the Federal Court. cCIA con-
tends Dataspeed 40/4 performs data
processing which requires the Fcc “by
its own rules, to determine whether the
offering is a hybrid communications
service or a hybrid data processing ser-
vice which the Fcc has failed to do.”

Tymnet Expansion: Tymshare Inc.’s
whollyowned communicationsnet-
work, Tymnet, has been authorized by
the Federal Communications Commis-
sion (Fcc) to expand its service from 61
to 105 U.S. cities by 1979 as a value-
added common ‘carrier. Telenet Com-
munications Corp., to which Tymnet
will be a head-on competitor as a result
of the expansion, had argued to the Fcc
that it was subject to common carrier
regulation, while Tymnet was unregu-
lated and could violate the rFcc’s Com-
puter Inquiry decision through subsidies
from Tymshare, or by marketing data
processing services rather than com-
munications. The Fcc said Tymnet has
assured that it will maintain an organi-
zation and operations completely sepa-
rate from Tymshare and that it will not

. engage in the sale of data processing

services, on its own or on behalf of
Tymshare.

ITT Network Approved: 11T Domestic
Transmission Systems’ plan to establish
a nationwide, packet switching, store
and forward network for com-
munications between incompatible fac-
simile and digital data terminals has re-
ceived Federal Communications Com-
mission (FCC) approval. The network,
called Com-Pak, will be operated on a
resale basis, leasing long distance cir-
cuits from common carriers. The net-
work will operate between 24 cities at
9.6 and 56 kilobits per second. ITT has
awarded a $3.5 million order to Modu-
lar Computer Systems, Fort Lauder-
dale, Fla., to provide 30 small computer
systems for the network.

Outright Purchases: Outright sales, vs.
rentals, pushed 1BM’s 1976 profits to a
high of $2.4 billion, compared with
$1.99 billion a year ago—an increase of
21%. Its revenues were up nearly 13%
to a record $16.3 billion, from $14.44
billion in 1975. Fourth quarter results—a
record for any quarter in IBM’s history—
saw the company’s income rise 15% to
$674 million. Its revenues rose 11%.to
$4.52 billion. Breaking down its sales vs.
rental revenue, the company reported
revenue from rentals in 1976 at $10.34

- billion, compared with $9.89 billion the

year before—a relatively low increase of
4.6%. Its revenues from sales rose more

than 31% to $5.69 billion, from $4.55
billion in 1975. On the outlook for a
continuing high level of outright sales
in 1977, an 1BM spokesman wouldn’t
comment, but observers note that in
most new product announcements IBM’s
pricing strategy seems to foster sales over
rentals.

Burroughs Corp. had a good year, re-
porting revenues of $1.9 billion, com-
pared with $1.7 billion in 1975 and a
net income of $185.9 million, compared
with $164 million in 1975. Sperry Rand
Corp., preparing in late January to an-
nounce its first small business compu-
ter—the BC-7—also reported a gain of
4.8% in third quarter income to $36.7
million from $35 million a year ago.
The “modest” gain was due to reverses
in its non-computing operations.

For the Home and Hobbyist: A bur-
geoning market in computers for the
home is forseen by Venture Develop-
ment Corp., Wellesley, Mass. The firm
completed a study which showed that
purchases of computers and related
products for home use will increase at
an average 37.2% annually for the
period 1976-1981. The study also
showed that not all computers used in
the home are so-called “hobby com-
puters” but that some are industrial sin-
gle board prototyping systems adapted
to that purpose. This year, for example,
vDC said, 22.5% of the 24,164 computers
purchased for home use will be supplied
by such established “non-hobby” manu-
facturers as Intel, National Semicon-
ductor, Texas Instruments, Intersil, and
MOS Technology. Copies of the com-
plete study, “The Home Computer,” in-
cluding product descriptions, manufac-
turer listings, and addresses of hobby
computer stores and organizations, are
available for $950 each from vbc, One
Washington St., Wellesley, Mass. 02181.

Memorex In System/3 Market: In a
strong bid for a chunk of the lucrative
System/3 user market, Memorex Corp.
has agreed. to acquire two Orange
county, Calif. firms which sell big in
that market. One is Lencor Internation-
al, sole owner of cFi Memories, Inc.,
Anaheim producer of disc cartridges,
flexible discs, tape, and System/3 semi-
conductor add-on memories. The other
is Business Systems Technology, Inc.,
Santa Ana, which produces disc drives,
memories, and printers for users of
small systems, primarily in the Sys-
tem/3. Memorex agreed to pay Lencor
shareholders $2.4 million in cash and
200,000 shares of Memorex common
stock. The BST transaction involves ex-
change of 346,000 Memorex common
shares for some 501,500 of BST common
shares. Both BST and Lencor exceeded
$10 million in sales in their last fiscal
year. *
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VERSATEC

2805 Bowers Avenue

Santa Clara, California 95051
Telephone: (408) 988-2800

telephone

address

city, state and zip

Computer model and operating system

m =\ ERSATEC

A XEROX COMPANY
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LOOK AHEAD

, (Continued from Page 16) ; ' ; :
_ problems with the hardware 'are being addressed“ by the New York bank '
. Gould, a former Interdata v.p. of system engineering and software development, said s
the bank had to use larger disc drives than those originally supplied by Control Data
through Interdata and it had problems with applications software-—a package of: programs
provided by "about 10" different software vendors. He denies comments from other mini-
computer vendors who blame the trouble on the bank's: uncompromising determination to
use Cobol for the several discrete securities functions.
The original $2 million contract with Interdata was signed in the fall Of 1975.
‘And the bank's schedule called for the on-line system to be running Jan. 1, 1976
. Then, ‘after delays, it was supposed to take over: all stock transfer functions from a
©"370/165 mainframe by. July 1.  Six months later, says another. Citibank source, the
securities transfer division is still relying heavily on the.IBM backup. Interdata
has installed at 1east a dozen 8/32s, says a competitive source, and there ‘is talk’:
of another 32 being on order. Gould denies this, ‘saying only that the bank now has; o
“"about five machines over what we had before" and that this is due to normal expansion.
He ‘calls the problems normal startr-up problems on a new system in- a new and complex : i
.~ application.  Other sources familiar with the situation call it a “disaster, a con- .
“tinuing fiasco." , ; : : 4 : oy

: BANK TERMINALS SIT AND WAIT 8 l
. Giant Citibank has quietly been installing and debugging a network of crt's and mini-
‘- computers designed to provide its branch banks with on-line account adjustment and
s loan ‘approval capabilities. -Called Citiscreen, the network is up and running in a
number of downtown Manhattan banks but has run:into implementation snags elsewhere.
"We've had the terminal sitting here for two months and it hasn't even been programmed
yet," the manager of one midtown branch says. "All we get is some sort of electronic
burp every morning -about 10."
Another delay: the bank planned to use both in-house and outside sources for on-
line credit evaluation, but now foresees problems in the privacy area that may pre— :
L clude this application. o un : b :

YEARrEND COMPUTER CAPER . : : : g ;
Most bright young operators sometimes ponder the perfect computer crime. In January,

Rodney .Cox tried to act out what he had confided to: -colleagues was a. lifetime ambi-
tion. Cox; in his mid—twenties, ‘was an operations. manager for ‘Imperial Industries in

_ Britain. One weekend he went to a subsidiary of the company in Rotterdam and made
- off with all copies of crucial year—end information.‘ The security man on the door
‘:1helped Cox load the heavy cartons of tape into his station wagon. He then stole the
. father and grandfather files:and held them for ransom. Cox and an accomplice were L

E"'apprehended when they tried to pick up the close to $500 000 ransom in Britain.

‘];Correction. Last month Hatamation reported erroneously n this column (p 16) that
. Porter Paint Corp. of Louisville, Ky., had filed suit against Honeywell : No filin :
~_(has been made with the Western District,Court of Kentucky. ‘ i

,¢RUMORS AND RAW RANDOM DATA,- .
- A help wanted advertisement’ in the'New York Times asks~fo rvsales representatives to
- market IBM Series/l business computer systems" -and gives a Rhode Island telephone
| number. The number is that of Span Management Systems, which sells business systems

'aj[based on Digital Equipment minis, and a person: answering ‘the phone ‘says the MIBM ‘thing.
is confidential. Call back in three months"...The Bell Labs operating system UNIX,
. ‘produced by the Labs for the PDP—11/45 and widely successful ‘among universities and
. in research: facilities, is about to migrate to the Interdata 8/32, _despite heavy

_ pressure from DEC to generate the system on. _the DECsystem 20. QEC which once ‘had a.
. .chance to secure the entire ‘operating system for its commercial customers is miffed 0
'ﬁ:to say. the least...IBM's new Office System 6 appears to a step towards the fabled
ffvoffice of the future——supporting text. processing, record:processing ‘with automatic 'i,w
,'Yrecall of text records, and communication ‘with other word: _processors or with computers,

" 'so that data and word processing canrconceivably be intermixed.i With that intermix,{
'p“~0ffice Products “has now fully exposed7itself to its siblings-—Data Processing Div and
~icGeneral Systems Div., whose cannibalistic tendencies :
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Ralph Berglund
Data Communications Consultant

James T. Naylor, Director
U.S. Independent Telephone Assoc.

Crilical ®
Event

Richard L. Deal, President
Richard L. Deal & Assoc.

John Eger. Former Acting Director
White House Office
of Telecommunications Policy

Murray Robinson, President Dr. Dixon R. Doll, President
Murray H. Robinson & Assoc., Ltd. DMW Telecommunications C(

»
Ted Britton, Remote Site Mgr Howard Cravis, Sr. Telecomm Staff
State of Georgia Arthur D. Little, Inc.

Bernard Strassburg, Communications Consultant
Former Chiet FCC Common Carrier Bureau

chart your own course

INTERFACE
Shows the Way

~ Find a path to success...at Data
Communications INTERFACE '77...
in Atlanta, Georgia, March 28-30.

It’s a productive conference. Regard- -

less ‘of your background in data-
comm, you 'can plan an educationai
experience to improve your opera-
tion’s productivity. It's an intelligent
program ...... you can plot your

own critical path of sessions perti-

nent to your information needs.

‘Specialized |
Programs to Meet
‘Your Ohjectives

Charting your own course in data
communications at INTERFACE '77
is easy. Over 175 knowledgeable
- speakers in over 70 sessions cover
the entire spectrum of datacommin a
compact three-day program. What-
ever your interest in data communi-

cations, you can add to your ex-

perience by choosing a program of
sessions to meet your objectives.
We'll show you the way. ’

|
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For Beginners
and Sophisticates

A data processing or communica-
tions professional desiring more
background in data communications
can create his own critical path of
sessions. Beginners will find the
DataComm School emphasizes
fundamentals for management
decision making rather than
technical details. Applications
Workshops by industry broaden
perspectives of how datacomm helps

your type of organization. Then.

Product and Service Updates reveal
the latest cost-effective datacomm
tools. Those -more advanced in
datacomm can follow an in-depth
course of Highlight Sessions and
Technology Workshops, plus more
sophisticated workshops on
Applications such as EFTS and
distributed computing to shape a
more meaningful program.

The Consumer Communications
Reform Act of 1976 will be addressed

through six "Bell Bill" debates with

knowledgeable speakers represent-
ing all major points of view on the
many aspects of the Bill that affect
data communications users and
suppliers. Here is your chanceto hear
and be heard on, this important
legislation.

Exhibits
Galore

Every major supplier will show his
wares at INTERFACE '77, the in-
dustry event in data communica-
tions. Such.a dynamic array of the
latest hardware, software, systems
and services offers a once-a-year
opportunity to evaluate in one place
the resources that achieve success
in data communications.

Over 150 companies will display at
INTERFACE 77 to help you make
your next decision more cost-
effective.

Lot's
More

Springtime weather in the South
Eastern Center of data communica-
tions activity ensures you of a de-
lightful time in Atlanta. The fabulous
new Georgia World Congress Center
is conveniently located near Atlanta’s
most beautiful hotels, where con-.
ference rates are offered. And.there’ll
be special treats for your spouse
while you're busy with conference
activities.

- DATAMATION




Leonard Elfenbein
Independent Consultant

Donald Dittberner, President

#’Einar Stefferud, President
Dittberner Associates, Inc.

Network Management Assoc.

\.
Richard A. Kuehn, Presiden
RAK Associates ’
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such pro’s will
show you the way to
data communications
productivity.

Dr. Howard Frank, President
Network Analysis Corp.

Ronald Sandér, Sr. Computer Spec.
U.S. Senate

Dr. Paul Armer
Industry Consultal

Dr. Leonard Kleinrock
Professor; Computer Science, UCLA

David Horton, Asst V.P.
Bell Canada

Gabriel A. Gaglia
Bessemer Trust Co., N.A.

in data communications

, V.P. Operations Elton Sherman, Dir Mktg
General Automation, Inc.

How to Get on the nght Path DATA COMMUNICATIONS

77
Data communications creativity and For Instant INTERFACEV
productivity forge ahead as critical Co-Sponsored by
milestones are being achieved by a Regls"a_tlon or DATAMATION
growing world of users and suppliers. lnformatlon, call ' Magazine

The focal point for sharing such
progress will be our FIFTH national
conference dedicated to data
communications. Plan to attend the
event where significant issues are
resolved and cost-effective
directions are established. Come to
Data Communications INTERFACE
'77 - “the critical event.”

Toll-Free
(800) 225-4620

In Massachusetts call (617) 879-4502
or, complete the registration coupon

in this ad and send it to us.
Right now!

v

i

l use a separate coupon for each member of your organization, make coples for additional reglstrants.
l Please check the entry that best
J Neme CONFERENCE REGISTRATION describes the end product or
on a
§Tite HOTEL RESERVATION COUPON  joufecaion™ o™
" Mail today to O Banking
Organization
i gam INTERFACE 77 O Insurance
B no. and street 160 Speen Street O Securities
b cwy Framingham, MA 01701 O Business Services
l i O Service Industries
i State Zip indicate the order of your hotel preference. 0O Wholesaling
Telephone ( ) enter numbers 1, 2, & 3 in column “choice” D Transportation
I O Retalling
l My registration check is enclosed and payable to CHOICE HOTEL Single|Double| Suite | Manufacturing
l DataComm Interface, Inc. for $ Atlanta Hilton " 29-55|'30-60 |94 UP O Process Industries
i O Power Utilities
O Please bill me O Send additianal Information Atlanta International | 22-27] 27-35 (85 UP
i : Holiday Inn Downlown| 24-37| 33-36 |70 UP | O Law Enforcement
I In the event of cancellation, registration fee will be Atlanta American 25-39 [ 29-35 [60 Up | O Education
l refunded if notice is received prior to March 1,1977. Fyatt Regency 30-45 | 3853 |— O Health Care
If received after March 1, 1977, fee will be applied toward Sheraton BiTmore 56-301 35-38 [55 UP 0O Government
I registration for INTERFACE '78. erato N - O Manufacturing (Data
. Peachtree Plaza 33-46| 43-56 [i00 UP
I Th C t I E t . Communications or
1 e r I I CG Ven * Headquarters Hotel Computer Related)
| Co-Sponsored by Estimated Arrival: Date Time O Communications Utllity
1 DATAMATION  Owrure Dt Time
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Off-line

IBM continues research into faster,

~ cheaper, more reliable memory
technology. The latest announce-
ment is of an experimental 64-bit
dynamic random access memory array
with spatial density approaching
the conceptual limit of the inter-
section of two conductors.
device structure, which uses a new
form of surface charge storage, is
fabricated using charge-coupled
techniques and achieves a storage
element size of approximately one
ten millionth of a square inch.
The storage cell differs from con-
ventional field-effect transistor
memory cells in that the charge
storage capacitor is structurally
merged with the bit 1line.

On the subject of memory, rumor
has it that Hewlett-Packard is
planning a drastic cut in the
price of 8K memory boards, from
$1,100 to $750. Good news for
users and bad news for competitors.

Where will the ubiquitous mini
‘'show up next? The largest taxi
company in Ottawa, Canada, is the
first on the North American con-
tinent to install a computerized
taxi dispatch system, complete
with terminals in the taxis.
owner of the taxi company says
the development is making custom-
ers happier since they don't have

The

to wait so long for a cab, and it's
With the

- saving the company money.
standard voice dispatch system,
taxis would be sent out for riders
who could not be found--due to an
incorrect street name, or the lack
of an apartment number. Now, with
the Data General mini, call takers
at the Blue Line company are
prompted to obtain apartment
numbers. Information is then
displayed in the cab's terminal.
Digital Methods of Ottawa came . up
with the $1 million system.

Meanwhile, arch-mini rival DEC was
busy planning to install the
largest computer it has ever
developed, a DECsystem-1099 large-

scale, dual processor configuration

with 512K words of storage, or

about the equivalent of 2 megabytes.

A 16-page analysis of the IBM

System/32 is available for $10 from

Management Information Corp.,
Cherry Hill, N.J. 08034

The Tab Products model 700 key-to-
diskette product (December p. 179)
Places its data on IBM-compatible

diskettes, and not on cassettes, as

we stated.

168

The new

Robot Arm

Robots are slowly pushing their way
out of the research laboratory and into
industrial use. This manufacturer
claims to have pilot installations in at
General Motors, the National Bureau
of Standards, and “a large semiconduc-
tor house” where it is used to assemble
calculator electronics. Called the Stan-
dard Manipulator System, the device
consists of an access arm with two-
fingered hand, a data acquisition and
command interface unit with 32 chan-
nels of analog to digital conversion ca-
pacity, a DEC LsI-11 micro with 20K
words of memory, and a key-board
terminal. The arm is servo-controlled
for position, velocity, and torque at all

_ points. It features six degrees of free-

dom—not compass degrees, but rather

unique motions,y or every motion you
can make with your shoulder, arm,
and wrist. The arm will work at speeds

beyond those attainable by humans, °

and is designed to replace special-pur-
pose assembly machinery, but could
also obviously be used to scare the hell
out of the more lethargic assembly line
workers! The unit is programmed in a
proprietary high-level language com-
patible with the ppp-11, series. The
manipulator load capability is 4 kg
(about 10 pounds) and the working

- volume is a,2-meter-diameter sphere.

The sMs is priced at $48K, with instal-
lation handled under a separate con-
tract. Delivery time on specialized
items such as this one is somewhat
longer than usual, requiring about four
months. VICARM, INC., Mountain
View, Calif.

FOR DATA CIRCLE 226 ON READER CARD

Distributed Processing

The pitched battle being fought for the
distributed processing market has a
new, but established, supplier. Inforex
has built a good reputation in the rela-
tively small configuration data entry
market and is now moving into compe-
tition with such established central site
equipment suppliers as Sycor, Data-
point, and Four-Phase. Essentially the

System 7000 provides the user with a

- means of doing data entry, data valida-

tion, and management of locally stored
files wherever he or she is located in
the company. The controller, which
contains a 16-bit minicomputer and up
to 128K of semiconductor memory,
talks to a controlling crt terminal, itself
equipped with a 16-bit microprocessor.
The controlling terminal can support
up to seven additional remote termi-
nals, with plans afoot to upgrade this
number to 16 or 32. Other components
of the system might include up to 100
megabytes of disc storage, up to four
diskette drives, and a choice of printers
ranging from a 30 cps serial device up
to a 600 Ipm line printer.

What may prove key to the success
of the 7000 is the choice of software
for it: it’s ANSI 74 coBoL, which has
been enhanced to better serve the
7000’s intended applications. The
system, designed with the help of an
extensive independent study of user
wants and needs in such equipment,
also sports three file access methods
and four security features. Before the
end of the year, Inforex plans to add
RPG II capability to the system to make
it easier for users knowing that lan-
guage to obtain local reports.

A typical system, with 64K of mem-
ory, three satellite terminals, 10 mega-

bytes of cartridge disc storage, a 9-
track tape drive, a 165 cps printer, and
bi-synchronous communications ca-
pability, is priced at $68,100, or
$1,715/month on a four-year lease,
including maintenance. Basic systems
are priced much lower, however, start-
ing around $13,350. INFOREX, INC.,
Burlington, Mass.
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Disc Alternative

It should be interesting to see whether
the Megastore catches on as a product
concept. It is a large (512K to 4 mega-
bytes) storage device having a relative-
ly slow access time of 2.5 usec, but

DATAMATION




WILLYOUR ADD-ON
' MEMORY SUPPLIER SOON
- BEJUSTAMEMORY?

For fifteen years, we've
watched them come and go.
There were the little guys.
High on technology or
dreams. Low on capitaliza-
tion or marketing.

There were the giants.
Dabbling in-add-on memory
as a sideline. And quickly
sidelined.

EMM has been there
through it all. Growing
stronger all the time. Never
losing sight of our total
commitment to the add-on
memory business.

Now we'e the top inde-
pendent add-on memory

‘supplier in the world, with a
long, bright future ahead of us.
And the strength of our entire

e ~ lease base in back of us.

All this talk about the future should interest you. When you select an add-on memory,

you're also making a long-term commitment to a technology, a service agreement, a financial -
arrangement. And you ought to make sure that someone will be around to honor those
commitments in the years ahead.

EMM will be there. With 'round the clock/’round the world service. With the latest in
semiconductor technology (or the earliest in core). With the financial stability to back up
its commitments.

We think you'll be surprised to see some of the add-on memory suppliers who will slip
into the past during the next few years. So in

selecting an add-on memory supplier, ask not -
(%3 b3
What have you done for us lately? _ E mm SYSTEMS EQUIPMENT DIVISION
Ask, “Will you be there to do Somethmg Electronic Memories & Magnetics Corporation

for us tomorrow?” 3216 West El Segundo Boulevard, Hawthorne, CA 90250

'WE'RE COMMITTED TO MEMORY.

For more information, call your regional EMM sales office. Eastern (201) 845-0450. Central (312) 297-3110. Western (213) 477-3911. Europe: Bad Homburg, West Germany 06172/6094
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priced and targeted at the fixed-head
disc system builder. The model 1223 is
offered as a plug-compatible replace-
ment for the Data General Novadisk;
the Megastore 11 is directed to the
Digital Equipment rRF s03/so04 discs
used on pppP-11s, and the model 4666
is designed to provide the oem multiple
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unit buyer with a product that will
work with his interface controller. At
around .3 cents per bit, however, price
tags for the products still seem to esca-
late quickly: a 512K byte 1223 is
priced at $12,670, which will buy quite
a bit of add-on (or add-in) memory
these days. On the other hand, if the
user does opt for the new device, he’s

been freed from the agony of head
crashes on the disc. Maybe Ampex has
indeed found a new market. The Data
General version is available currently,
and the other two are slated for second
quarter production. AMPEX CORP., El
Segundo, Calif.
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Computer-Aided Design

For all the efforts given to the com-
puter-aided design (cAp) market, it’s
estimated that there exist a total of

- perhaps 600 systems in use at 100

companies in the U.S. This manufac-
turer has been a factor in the field with
its IDIIOM system since 1968 and claims
roughly a third of the total number of
CAD installations, but has come up with
a product it thinks will vastly expand
the market. For one thing, the System
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150 is pitched directly at the draftsman
and the drafting function, and not at
the expensive, and smaller, designer
market. The system is many times fast-
er than manual drafting, and the use of
refresh graphics might prove to be at
least twice as fast, and more flexible,
than current storage-tube-based equip-
ment now dominating the field, claim
the 150’s developers.

The equipment consists of a 32K
660 nsec controller with hardware
multiply/divide, bootstrap loader,
DMA, and operator console; 21-inch
display console with light pen, key-
board, and 32 function keys; display
controller containing a proportional
vector generator, 128 symbol character

generator with four size controls and.

character rotate/circle generate/inten-
sity control/line structure/blink; a
tty/ controller; 1.17 megawords of disc
storage; floppy disc; a two-pen plotter,
digitizer and power supply. The soft-
ware includes a time-sharing os called
HIGHER, and FORTRAN 2D and 3D

* packages. The configuration is priced

at $150K, or $4,167/month on yearly
rental. Larger models add more mem-

ory, magnetic tape, a floating-point .
processor, additional disc capacity, and
additional memory of the graphic dis-
play processor. INFORMATION DISPLAYS,
INC., Elmsford, N.Y.
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Multiprocessor Mini

This company has been very successful
in the medical market with its pc-12
minicomputer, of which there are over
200 installations. The latest design,
however, will probably attract atten-
tion from other markets too. It’s a
Lockheed sue-based machine called
the Modulex. It gets its name from a
bus structure that gives the user almost
complete freedom in attaching periph-
erals to it. Once attached, data trans-
fers can be performed at rates as high
as 10 megabytes per second. Data
transfers between modules are moni-
tored by a bus control unit that is re-
sponsible for resolving priorities and
granting access to the bus. The proces-
sor includes seven general purpose reg-
isters, 98 instructions, and seven ad-
dressing modes. Memory is Mos, with
cycles times of 480 nsec, and supplied

product
spotlight

' Low-cost Storage

Since the price of processing power has
dropped so dramatically during the last
few years, the heat is really on the
engineers to come up with some lower-
cost peripherals to match. The Carou-
sel Tape System is one proposed -solu-
tion, and it looks like a good one,
especially for the exploding mini and
micro markets. The system is based on
the successful 3M Dc300A data car-
tridge which is a proposed ANSI stan-
dard. Up to 16 of these cartridges can
be inserted into cts, providing 32 meg-
abytes of storage. One read/write sta-
tion is standard, with a maximum of
four possible. Two microprocessors
control operation, making it possible to
perform two operations concurrently,
such as looking ahead to select and
position the next data cartridge. The
cartridges are read and written at 40
ips, and searched at 120 ips. The re-

cording density of 1600 bpi yields a
transfer rate of 8000 cps. The average
amount of time to access any tape
block count or file mark count on the
cartridge is 15 seconds, and the maxi-
mum is 30. That might seem slow, but
it must be faster than anything else on
the market for the price: as little as
$3,125 each in orders of 50 or more
per year for a single-read/write station
model.

For now, the cTs is an oem item,
but the developers are already talking
in terms of (possibly) an Rs-232 or
other common interface. One of the
nicer features of the system is that the
controller, at $100-$150, is unusually
cheap, which will help keep finished
system costs down. Production units
are slated for April delivery. DATA
INPUT, INC., Minneapolis, Minn.
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HOWTOIMPROVE YOUR MEM.R'”
- INONE EASY STEP

If your compu‘rer ever suffers from a lapse of memory, here’'s what you can
do to help:

Always remember to use Maxell magnetic producfs Because we put a
lot of things info them o ensure that nothing ever drops out.

Our digital cassette tape, for example, is so good some of the biggest
OEM's in the business use if.

And we firmly believe that our new floppys are every bit as good.

They're made to the strictest ISO and IBM Diskette specifications.

They're made of computer grade, super-fine mogne’nc mo’rerlols for high
density recording at 3200 BPI. ‘

And they have a specially developed binder for
improved particle dispersion and an incredibly ssnooth
coating surface.

So if your computer has a problem rememberlng
things, contact a Maxell sales representative and ask
about the data products with the good memoaries.

But you better do it soon. Before you forget.
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in 16K chunks. Up to 64K bytes are
directly addressable on the bus, or up
to 1 megabyte with each memory man-
agement controller. ‘
Software consists of an operating
system called Mx/os, which is divided
into a set of semi-independent mod-
ules, each performing a class of func-
tions. All or selected modules can be
incorporated into a particular system.
A multiterminal, multiprogramming
environment is supported capable

of maintaining 255 active partitions.
Application languages include MUMPS
and FORTRAN Iv, plus some medical
and business routines. A twin-cpu,
96K byte system with 160 megabytes
of mass storage, line printer and 16
terminals is priced around $100K. The
company maintains domestic direct
sales offices and foreign distributors.
ARTRONIX, INC., St. Louis, Mo.
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Distributed Processing

This manufacturer, with nearly 25 per-
cent of the remote batch terminal mar-
ket—and second only to IBM in it—is
rapidly becoming a legitimate contend-
er in the distributed processing market,
a segment that dictated the capabilities
of the model 82 remote display system.
The system consists of a processor, a

video controller, and a diskette storage
module for loading control programs
and system diagnostics. Up to sixteen
1,920-character display stations can be
located up to 2,000 feet from the con-
troller. The system supports 1BM 3271
emulation, making it possible to per-
form a variety of functions, such as
data entry, remote batch transmission,

172

and on-line inquiry, all concurrently.
(This capability of emulating the 3271
is-also being added to the firm’s model
74 xeYBATCH and model 78 remote
processing system, so those products
become more flexible, too.) Later this
year the manufacturer plans to add
stand-alone processing capabilities
through RPG II and disc based
sort/merge capabilities. Next year,
Data 100 plans to add off-line remote
file management functions.

"The operator stations operate inter-
actively on a real-time basis with host-
based programs and files. Data is
added, modified, or deleted and sent
back to the central site for further
processing under control of host-resi-
dent application programs. A basic
model 82 with four ‘display stations
and controller rents for $589/month
on a five-year lease, including mainte-
nance. DATA 100 corp., Minneapolis,
Minn.
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Portable Terminals

This company has been in the terminal
field a long time, but even it has found
some new features to add to its latest
series, the Execuport 3000 series. For
starters, the claim is made that the
latest series is the first portable (22 1b:
8 oz.) terminal that provides 136-col-
umn capability—most such units are
usually restricted to 80 columns. The
print resolution of 240 points per inch
makes it possible to use the 3000 for
plotting in 24 dot (vertical) by 10 dot
(horizontal) format. The paper is au-
tomatically .positioned under the head
as it moves during plotting. Other plot-

ting features include underscore, over-
score, subscript and superscript, and
14 -line stepping. ‘

The 3000 series has built-in acoustic
couplers for operation over regular
telephone lines at 10, 15, and 30 cps.
Paper rolls are available in lengths of
100 and 180 feet.

There are three other interesting fea-
tures about the 3000 series. An out-of-
paper alarm not only signals the opera-

tor of the condition by audio alarm, -

but also sends a break signal back to
the minicomputer to tell it not to send
any more info over the line until the
condition has been remedied. (Free!)
A $100 bill will get you a 40-character

" which boasts

buffer that will up the throughput of
the 3000 to something over 33 cps.
And an additional $25 will get a data
logger capable of printing all 35 non-
print character codes to assist com-
munications debugging. Capable of fit-
ting under an airplane seat, 3000 series
terminals are priced at $3,495. com-
PUTER TRANSCEIVER SYSTEMS, INC.,
Paramus, N.J. '
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Remote Terminal
The model 5441 remote terminal can

be attached to the manufacturer’s 5400
KeyScan system to perform remote
data entry. The terminal appears to the
system and the user as an additional
keystation on the system, though it can
be located many miles from the Key-
Scan.

The 5441 is reasonably modular in
design: the keyboard can be ordered in
either a keypunch layout or typewriter
style, and both configurations are

available with a numeric pad. Opera-
tors can enter, verify, correct, and up-
date data, with communication to the
host 5400 taking place in dial-up half-
of full-duplex mode. A flashing cursor
and audio/visual error indicator are
additional features of the 5441, which
displays information in 12 line by 40
character format. It leases for
$95/month and sells for $3,735.
CUMMINS-ALLISON CORP., Data Sys-
tems Div., Glenview, Ill.
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Floppy Disc

Variations are still being made to the
original floppy disc design to make it
an even more flexible device. A case in
point is the model 78 Super Floppy
track-to-track access
times of only 3 msec, said to be more
than twice as fast as any other floppy.
Other features include an optional au-
toload feature providing completely
automatic diskette loading, position-
ing, and clutching for gentle media
handling, and up to 6.4 megabits of
capacity using GCR mode encoding.
Hard and soft sectoring can be accom-

D ATAMATION



: Just Telef:les httle atchma er'
dlSk contro!ler With it, we. can put

your mmlcomputer together with any»l_

_ of the latest 3330-type disk drives:
. Ampex, Memorex, CalComp, Control

~ Data, or Diablo. You'll have a system

no one else can match.
. Greater flexibility.

Special tailor-made;: compatuble
interface modules make changing
minicomputers a snap.

To change drives, simply switch
circuit boards. Capacity can grow
- from:13.3 million to 1.2 billion bytes
per-system.

Interface software included.

Telefile even provides handlers

hat make the Matchmaker softWare

:_transparent to the operatmg systems
. of most major mmlcompute
Unmaiched features. -
_ Telefile’s Matchmaker controller -
- brings to minicomputer users the
latest large mainframe disk technol-
ogy with such features as: Search and

read command to help you with data
base-management. Write protec-
tion to the sector level. And Ad-
vanced error recovery technigues.

The Matchmaker even comes
with a separate maintenance module
for offline disk pack formatting and
test exercising.

And Telefile stands behind the

CIRCLE 93 ON READER CARD

Yy
_ software, but with nationwide servcce '
-support in major metropolttan areas.
Write for our authoritative book.

100 fact-filled pages on the
universal Matchmaker concept in-
cluding operation, functional specs,
features, diagnostics, installation,
and maintenance. Get it free by writ-
ing: Telefile Computer Products, Inc.,
17131 Daimler St., Irvine, CA 92714.
Or call toll-free (800) 854-3128. In
Calif., (714) 557-6660.

Telefile

Enhancing computers is our business.
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plished on the same drive without ad-
ditions or alterations, and up to eight
drives can be daisy chained to provide
51.2 megabits of capacity. Prices get

down under $500 in small oem quanti-
ties depending upon specific customer
requirements. 'WANGCO, INC., Los An-
geles, Calif.
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Univac Memory
Add another supplier to -the add-on

memory list for Univac users, of which
there aren’t that many. The T-7005,
while this manufacturer’s first product

for the Univac 494, 1106, 1108, and
1110 computers, is already up and
running at two customer locations.
The principal advantages of the T-
7005 compared to the original equip-
ment manufacturer’s ration, according
to Telefile, are that it uses only one-
third the floor space, 30 percent of the
power, and costs less than half. Com-
patible with either single or dual-pro-
cessor systems, capacity starts at 64K
40-bit words, augmented by 32K
chunks. The standard cycle time is 750
nsec, but it can be optionally set to
875, 1 usec, or 1.5 usec. Pricing is just
under $1 word, or $59,500 for a 64K
unit. TELEFILE COMPUTER PRODUCTS,
INC., Irvine, Calif.
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Cartridge Drive

Why 3M continues to announce me-
dia before announcing the machines
they’ll run on is beyond us, but chalk
up a second time with the pcp-1. It’s a
drive for the small-scale version of the
popular bc300 A cartridge that is tak-
ing the world by storm. The drive,
which fits within a five-inch cube, is
being targeted at point-of-sale, cal-
culator, mircocomputer, and word
processing markets. Of importance to
oem’s are the use of TTL circuitry, and
the packaging of the electronic inter-
face on two 5 x 12-inch pc boards. The

: 4
drives will sell for approximately $400,
depending on quantities and specific
customer requirements. 3M co., St.
Paul, Minn.
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Document Processing OCR
As if Burroughs’ 1000 series of what it

calls document management systems
hasn’t been. versatile enough, OCR ca-
pability has been added to it. Now, the
1000 hardware can be used for data
capture, document reading, data com-
munications, microfilm recording, and

~ ocr data entry. The processor out of

DON’T BUY UPS!

(UNLESS YOU NEED IT)

Mini-Tech Means
TECH CONTROL

Many in-depth power studies indicate a
rotary filter will provide a more cost-effective
solution than a UPS. Call PSC for information
on how to conduct a low-cost power study
and our Series RF Computer Power System

Precise voltage
regulation—=* 1%

Total isolation from
utility transients
Ride-thru for 90% of
utility disturbances
Economically expandable
to a UPS

Single modules from
50-1200 KVA

COMPARED TO A UPS
THE SERIES RF OFFERS

‘@ Less cost

(40% of a UPS)
Easier installation
Less space

Less maintenance
Higher efficiency
Greater reliability

FRONT-END
PROCESSOR SWITCHING
& EIA/TEL LINE
INTERFACE PATCHING
AND MONITORING

100 Nashua St. ISR INTERNATIONAL
Prov., R.l. 02904 DATA

Tel. (401) 274-5100 SCIENCES, INC.

TWX 710-381-0285  ADVANCED TECHNIQUES IN DATA COMMUNICATIONS

CALL MAYO TABB OR PHIL WADE, (804) 355-2803

~, POWER SYSTEMS
& CONTROLS. INC

P. 0. BOX 27306 ¢ RICHMOND, VIRGINIA 23261
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The Laser

OCR-ONE

Designed

The unique Laser OCR-ONE is cost-
justifiable for the replacement of only
three key stations! That means you can
now reduce your data entry costs in a
multitude of typical business problem
areas such as: Order Entry...Inventory
Control ... Payroll Accounting...Invoicing
...and many more. ,

Latest Laser technology enables our
System to read documents that are not
scannable with most other systems
because it's extremely tolerant of dirt,
smudges and generally less-than-
perfect documents.

The Laser OCR-ONE handles virtually
any paper stock...reads pages and
documents...features on-line character
correction and has full alphanumeric
capability. More than that, it reads 6
lines per inch of machine print and is
user programmable with just a
simple form.

CIRCLE 86 ON READER CARD

-to reduce your

data entry
costs

Compare our performance, accuracy,
versatility and ease of operation with
other data entry methods. We believe
you'll be convinced.

We'd welcome the opportunity to give
you a demonstration and provide de-
tailed information on the remarkable
advantages of the Laser OCR-ONE.
Contact me today for complete
cost-saving information.

Billy Graham
Vice President/Marketing
Optical Business Machines, Inc.

804 West New Haven Avenue
Melbourne, FL 32901
305/727-1774

An affiliate of Florida Data Corporation
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INTEL:
COM77

INTERNATIONAL
TELECOMMUNICATION
EXPOSITION

ATLANTA, GEORGIA, USA 9-15 OCTOBER 1977

Keep in Touch with the International
Computer —Communications Industry

The wave of the future is in the marriage of
Computer and Communications Systems
worldwide.

For the Most Up-to-date Information On

Technology, Worldwide Markets and Appli-
cations, Plan Now to Attend INTELCOM 77

The Data Communications industry is mov-
ing rapidly into the space age expanding
markets both at home and abroad. You and
your company should have all the informa-
tion needed for this move to future markets

by attending INTELCOM 77s financial semi-
" nars, technical programs, short courses and

live demonstrations.

What Is INTELCOM 77?

INTELCOM 77 will be the first international
telecommunications exposition to be held in
the United States. Site location is Atlanta,
Georgia, one of America’s fastest growing
convention cities with over 10,000 new hotel
rooms within seven blocks of the newly con-
structed convention center, the Georgia :
World Congress Center, especially designed
for international conferences.

Conference Theme ““Telecommunications
and Economic Development” will focus on
the developing countries of the Middle East,
Africa, South America and Asia. Recent pro-
jections are that the Arab Countries alone
will be investing more than $40 billion over
the next 5 years in domestic telecommunica-
tions development plans. These buyers will
be at INTELCOM 77.

The Exhibition

‘With close to 150 exhibitors already signed
to participate in this extraordinary seminar
displaying products from around the world,
INTELCOM 77 will exemplify the extraordi-
nary progress in computers and telecommun-
ications during the second half of the 20th
century. ‘

Technical Programs Scheduled for
INTELCOM 77

Over 60 sessions are planned for the Techni-
cal Program with over 300 papers being pre-
sented. Among the Technical Programs are
such topics As:

Horizon House' International is a subsidiary of Horizon Hbuse, publisher of Telecommunications, Microwave Journal and Artech House Books,
as well as the organizers of INTELCOM 77, an International Telecommunications Exposition to be held in Atlanta, Georgia, 9-15 October 1977.
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Telecommunications Needs of the Develop-
ing Countries — B. Wellenius, University of
Chile
Markets for Telecommunications: Oppor-
tunities and Problems — A. Kamman, Arthur
D. Little
Satellite Communications — W. L. Pritchard,
Satellite Systems Engineering, Inc.
Data Communications — D. W. Davies,
National Physical Laboratory, U.K.
Broadband and Narrow Band Services to the
Home and Business — D. Gillette, Bell Labo-
ratories and C. Brownstein, National Science
Foundation.
International Telecommunications —

" A. Easton, ICM, Americon, Inc.
Economics of Telecommunications —
D. March, ITT
International Telecommunications Policies —
L. Day, — Bell, Canada
Teleconferencing — M. Tyler, Communica-
tions Studies & Planning, Ltd.
Social Impact of Computers and Communi-
cations — M. Schwartz, Columbia University

The Applications aspects will cover banking,
education, defense, publishing and retailing.

For Complete Details on INTELCOM 77,
send the coupon below to:

Horizon House International,

610 Washington St.

Dedham, Mass, USA 02026 or

High St., Hampton Wick,
Kingston-upon-Thames,

Surrey KT1.4EH, England. -

K . .. . |
: Yes, | am interested in receiving more infor- 0

| mation on INTELCOM 77. | am particularly |
interested in: <

0 Seminar & session information

[J Attendance and reservation
information

[J Exhibitors and Exhibition Space
Reservations

O All of the above

Name

Title

Company

Address

State

Country

|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
I
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hardware

B80 small-scale mini is

Burroughs’

used as the controller on the models S
1700, S 1800, and S 1900. Among the
documents that can be processed are
remittance advices, utility bills, insur-
ance premium notices,

credit card

slips, and banking vouchers.

A clipped character feature in the
series enables it in most cases to read
and interpret partially printed oCcR nu-
meric characters as long as 80 percent
of the character is present. Fonts rec-

ognized include ocr A/1428, ocCr
B/1403, and Farrington 7B, and any
two of these fonts can be read in com-
binations. When a character cannot be
read, an operator station displays the
garbled data, Configurations range
from an operator-attended two-pocket
encoder to an operator monitored 20-
pocket item processing system. The S
1700 has manual document feed, with
the larger two models sorting docu-
ments at 120 and 240 documents per
minute, respectively. Prices start at
$45,400. BURROUGHS CORP., Detroit,
Mich.

FOR DATA CIRCLE 219 ON READER CARD

Disc Storage
Data General has put the final piece of
the memory puzzle into place and now
manufactures all its own memory
products, from memory cores to this
product, 3330-type high-performance
disc drives. The moving head disc pack
designs are available in two capacities,
the model 6060 with 96 megabytes,
and the 6061 with 192 megabytes. Av-
erage access times are 43.4 msec, with
track-to-track  positioning accom-
plished in only 6 msec. The average
head positioning time is 35 msec and
the maximum is 60 msec. The data
transfer rate is the standard 806 KB
for devices of this type.

The discs will run with any Nova or

ECLIPSE minicomputer running DG’S
newest operating system, A0S, or the
Real-time Disc Operating System,
RDOS. The discs can be shared between
two minis using an optional dual-port
interface option. Drives can be mixed
in any combination up to four, provid-
ing a maximum capacity. of 768 mega-
bytes.

The discs are attractively priced, so
much so that it almost doesn’t pay to
buy the 96-megabyte model which lists
for $24,950 including controller,
adapter, and necessary cabling when
you can get the 192-megabyte set-up
for only $5K more. Five months de-
livery wait is being quoted on the
larger model but you can get the
smaller version in three. DATA GENERAL
CORP., Southboro, Mass.

FOR DATA CIRCLE 227 ON READER CARD

Multiplexer

The 6116 is a 15-port time-division
multiplexor designed to connect to a
high-speed bisynchronous communica-
tion adapter on a host processor and
then distribute outgoing data into 15
slower speed asynchronous ports. The
6116 can function either locally or re-
motely with respect to the host com-
puter. In a remote environment, the
unit usually serves as the communica-
tion support for a clustered crt config-
uration, thereby reducing the overhead

plus . . . keyless data entry

With a 12/270, your source document
is your data entry . . . no keying, no
transcribing . . . no special operators
.. . no constant attendance. All types
of application are scannable — free
samples of over 15,000 current OpScan
application are available to you from
our library.

of over 292,000
characters

Computer-control allows on-line edit-
ing, document sorting and automatic
re-read/re-transmit; variable-size -and/
or format documents can be hopper
intermixed.

*OEM Discounts are available

Ploneermg Source Data Entry Since 1960
P.0.B0OX 40, NEWTOWN PA. 18940 - (215) 968- 4611

Worldwideinstallations— Nationwide sales, service, analysts,forms.Sales: Atlanta e Boston ¢ Chicago e Cincinnatie Cleveland ® Columbus e Dallas e Denver e Detroit
e LosAngeleseOrlandoe Philadelphiae Memphts- NewOrIeans o New York e San Francusco * Seattle ¢ St. Louis ¢ Washington, D.C. e CANADA: Montreal ¢ Toronto.
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hardware

requirement in a multidropped crt con-
figuration. In a local environment, the
mux can support any mix of terminals
or modems connected to it. The speed
of each terminal device can be prese-
lected from 110 to 9600 baud. A mi-
crocomputer oversees the 6116’s per-
formance, handling code conversions,
‘backspace on the terminal device, pari-
ty checking, and other.functions from
15 separate input buffers. When used
with the manufacturer’s Galaxy/5
business computer, the 6116 is priced
at $6,250. Prices for software modules
needed to support the 6116 on other
cpu’s are quoted separately, but usually
cost an additional $2K. DIGITAL
SYSTEMS CORP., Walkersville, Md.
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Interdata Memory

This small, new firm, whose name
translates to lotus flower in a number
of Eastern languages, is offering 32K
(16-bit) memory cards for the Inter-
data models 50, 5/16, 6/16, 70, 74,
7/16 and 8/16. The 750 nsec cycle
time core memories will be pitched to
users contemplating a switch to the
larger 32-bit series but holding off due
to software considerations. The manu-

facturer can supply an address table
for the minis that allows addressing of
up to 256K words. Since most software
doesn’t tend to jump memory fences
excessively, the only time lost is the
occasional jump back to the table and
back out to the new memory chunk, a
jump of around 3 usec on this equip-
ment. This capability is priced at $2K
per memory block. If you wanted to
bring a model 8/16 up to a full 256K
words, the cost would be $25,600 for
the hardware plus $16K for the soft-
ware. PUSHPA MEMORIES, Huntington
Beach, Calif.
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Burroughs Communication
Burroughs never seems to announce

anything simple and easy to compre-
hend, but maybe that’s because the
systems usually perform so many sepa-
rate functions, That’s certainly true
with the B 870 and B 860 communica-
tions processors. They are expected to
be used in communications network
management, data collection, store and
forward message switching applica-
tions, branch bank processing and ter-
minal control, and almost any other
communications related application.
The hardware consists of three mod-
els, not just the new numbers listed
above (it gets complicated already!).
The B 866-1 is a 1 MHz processor that '

can have up to 114,688 bytes of main
memory. It also has a 32-48K Mos-
memory with a 632 nsec access time
characteristic it shares with its siblings.
The B 866-2 has the same main mem-
ory ration but a 2 MHz processor rate,
and gets a 24-32K byte control mem-
ory. The B 876 has the 2 MHz proces-
sor and can have up to 147,456 bytes
of main memory.

The systems can control terminals
locally or remotely while concurrently

accessing their own data files and/or
communicating with one or more cen-
tral processors. . The two smaller
models can connect up to a separate
box called the data communication
processor, which serves up to seven
lines. (The B 876 can control two of
these boxes, or 16 lines.) Line speeds
supported range from asynchronous
1800 baud rates, through 9600 baud
synchronous, on up to 64,000 bps

Scientific and commercial applications

 PROGRAMMERS AND ANALYSTS

Free Employment Service
Serving Northeast, Southeast and Midwest U.S.

Even Webstenr’s
Knows About
GQGUEST

. ) QUEST (kwest). v. 1. To make a search; to go on a quest.

Software development and systems programming
Telecommunications

Control systems

Computer engineering

Computer marketing and support

Call or send resume or rough notes of objectives, salary, location
restrictions, education and experience (including computers, models,
‘operating systems and languages) to either one of our locations.
Or check the reader service card for a free sample resume. We will
answer all correspondence from U.S. citizens and permanent resi-
dents and will guarantee our best efforts in a professional and
ethical manner to all qualified applicants that' we think we can
help. Our client companies pay all of our fees.

RSVP SERVICES, Dept. M
Suite 700, One Cherry Hill Mall
Cherry Hill, New Jersey 08002
(609) 667-4488

RSVP SERVICES, Dept. M
Suite 300, Dublin Hall
1777 Walton Road

Blue Bell, Penna, 19422
(215) 629-0595 :

@

RSVP SERVICES

Employment Agency for Computer Professionals

QUEST SYSTEMS, INC. n. 1. A corporation founded in 1968. 2. The
largest professional recruitment firm in the U.S. functioning solely in the
computer sciences; its client companies pay all employment fees,
interviewing and relocation expenses. Quest is known for its deep
personal commitment to relate to each candidate as an individual with
individual goals. 3. Its professional staff averages over 6 years of
experience in EDP recruiting (additionally, staff members have direct
hands-on experience in programming, systems, hardware sales, etc.)
4. Quest is presently searching for programmers and analysts (com-
mercial, scientific, systems software) for over 3,500 client companies in
the U.S. Quest has O&)e'nings in over 700 U.S. towns and cities. 5.
Methodology — see Questsystem. |, :

QUESTSYSTEM (kwest sis’tem). n. 1. Discussing with an individual
what he would like to be doing in light of what he has been doing. 2.
Analyzing the realities of his objectives as they relate to the current job
marketplace. 3. Contacting client companies and other Quest staff
personnel to identify positions of possible interest. 4. Introducing the
job candidate to his prospective employers by providing complete
details to each about the other, ensuring the efficacious use of
everyone's time. 5. Arranging interviews. 6. If employment offers are
extended, Quest assists in evaluating the res?lonsibilities, compensa-
tion and opportunities (and relates those to the initially stated objec-
tives). The Questsystem has been working for thousands of profes-
sionals at no expense, whatsoever. Ask your friends of their past
dealings with Quest. Then, put the Questsystem to work for you. For
additional information on this subject, please inquire directly fo Quest
Systems, Inc. (All inquiries/resumes received will be responded to
immediately and in confidence.) .

BUESE SUSLEDE IRE-

6400 Goldsboro Road
Washington, D. C. 20034 (301) 229-4200

Baltimore: (301) 265-1177 » Philadelphia: (215) 667-3322 ‘
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broadband transmission.

For software, Burroughs has its own
network architecture, implemented
through a high-level language called
NDL. Beneath NDL runs another high-
level language called MPL, a message
processing language used to develop
message processing and data com-
munications applications programs. If
these languages aren’t familiar enough,
there’s always coBoL and.RrG. Compo-
nents are priced starting at $33K for a
B 866-1 up to $75K for a larger B 876,
but these components are usually sym-
bols in a corporate-wide distributed
processing network that is tailored to
each user’s particular needs, so true
prices might run into the six figure
altitudes very quickly. BURROUGHS
corp., Detroit, Mich,

FOR DATA CIRCLE 225 ON READER CARD

Microfiche Reader

The DataMATE 80 will significantly
improve readability for computer out-
put microfilm users, say its developers.
This due to a brighter display, im-
proved resolution and contrast, and 80
percent enlargements generated from
24X, 42X, and 48X page reductions.
The increase in brightness is nearly 40
percent, even though a 50-watt lamp is
retained, attributed to faster projection
lenses and condensers. Also new is a
feature called Gyro-Mount for keeping

lenses in constant focus despite rough
handling. The DataMATE 80 is priced
at $179. DATAGRAPHIX, INC., San Di-
ego, Calif.
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Forms Imprinter
The Model 150 imprinter handles re-

petitive document imprinting opera-
tions, such as signing checks or writing

short messages, at speeds ranging up to

100 fpm. It can process single copy
continuous forms having weights from
12-125 1b. and with widths ranging
from 2-Y4 to 19-Y inches, including

one and two-wide tab cards. The ink-
impregnated roller, good for up to
400,000 impressions, has a protecting
cover to shield the operator against
smudges and stains during set-up and
actual operation. At $895, the 150 will
be sold to the business minicomputer
market. The 150 is priced at $895.
STANDARD REGISTER C0., Dayton,
Ohio
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3741 to GRI 99-Commo

The GRI 99 can now handle remote
1BM 3741 data entry stations operating
at speeds up to 4800 baud over voice-
grade lines. Using the manufacturer’s
high-level communications control
language (cCL), users can now gener-
ate remote output or receive remote
input for local processing. Users can
access remote 3741’s interactively or
by a command that activates disc-
stored communications control streams.
Up to three synchronous ports can
be supported concurrently on a 64K
byte System 99, and any partition
having at least 14K bytes can be ac-
cessed. Including synchronous inter-
face, a modem control unit, and the
supporting software, the package is
priced at $4,335. GRI COMPUTER CORP.,
North Brunswick, N.J.
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g New England/

East Coast/
Nationwide

N | Improve your
. m ] mgm
MVS visibility.
SARA |V, the new BCS management information system
forMVSinstallations provides: '

-

Since 1969, we’ve been providing. Confidential
and Industry-Knowledgeable placement for
Programming, Software Development, Hard-
ware/Systems Design and Marketing Sales
professionals. Personal contact by former in-
dustry personnel professionals, with close ties
throughout the Industry, puts us in the position
to find the right position for you.

We currently have openings at all levels for
individuals with backgrounds in RSTS/E,
RSX-11, RDOS;‘IMS?CICS/OS/VS/VM, ANS
COBOL, BASIC, BASIC PLUS, ASSEMBLER
and Microprocessor Design, or Applications.
These positions are available with Vendors,
OEM’s, Systems/Consulting Firms, and End
Users, with compensation ranges of

$14,000 to $40, 000.

We also provide free resume preparation and
career path counselling. Call us to discuss
these opportunities or submit a resume with
salary information. Client companies assume
all fees. C

INDUSTRIAL RELATIONS MANAGEMENT CONSULTANTS
‘Three Fletcher Avenue,'Lexinglon, Massachusetts 02173
Telephone (617) 861-1020

Member M, h P Pl
R ing Equal O ity Empl

Consultants
s M/F
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® Specialized SRM performance reports

o Detailed displays of MF/1 data.

e System Performance Statistics

e Complete job, stepand programanalysis

o Flexibility to generate'custom reports

o AnException Reporting Feature

& Management Data for Resource Planning and

Control

o Comprehensive Projectionand Planning Reports

® GraphicDataDisplay
SARA versions are available to support other IBM and
Honeywell systems.

To schedule a product demonstration, please call (800)
336-0135, or mail the coupon.

r---------------
3 BOEING COMPUTER SERVICES, INC.

7777 Leesburg Pike, Suite 217 |
I Falls Church, VA 22043 .
i I want more information on SARA. i
. Name ' Title ____ l
1 Company Phone i
. Address .
e
| |
B City/State/Zip |
m BOEING COMPUTER SERVICES, INC.
T 7 CIRCLE 103 ON READER CARD T
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software & services

Updates

If you are a devoted FORTRAN user
you probably are already aware of
both the contributions made to the
language by the Univ. of Waterloo
in Ontario, Canada. On the off
chance that you don't know about
products like WATFOR (and a COBOL
derivitive called WATBOL), the
January issue of the newsletter
- WATNEWS would be a good way to
come up to speed. The month's
feature article describes facil-
ities for structured programming
in FORTRAN using the WATFIV and
WATFOR-11 compilers. Six
additional control statements
have been added to FORTRAN in
these compilers: IF-THEN-ELSE;
WHILE-DO; DO-CASE; AT END;
EXECUTE-REMOTE BLOCK; and WHILE-
EXECUTE. The University's systems
group has ordered an IBM Series/1
minicomputer and plans to convert
much of the school's existing
software so it will run on the
new equipment.

The Avert Litigation Program (ALP)
is the basis of a new service
offered by a new company in Glen
Ellyn, I1l. Equal Employment
Opportunity Consultants, Inc.
assists companies and their legal
advisors in preparing their side
of class action discrimination
suits. 1It's claimed that the new
service has already been used
successfully in a number of major
cases.

Not Since.The Sixties Dept: GE's
Information Services Div.
announced a good looking resource
management system called STAR in

December, and then refused to give

any idea of what it would cost a
potential customer to. use it! The
lawyers get a little nervous about
giving out prices, said a spokes~
man.

SPACEWAR, perhaps the most famous
of all computer games, is now
available on Cromemco's Dazzler,
a microprocessor that attaches to
an ordinary tv set. A paper tape
listing goes for $15, and is
available at computer stores or
directly from the manufacturer in
Mountain View, Calif.

ATTAS (Abbreviated Test Language
for All Systems) has been
approved by IEEE as Standard
416-1976. Originally developed
to check aircraft avionics, ATLAS
is now used in numerous military
applications. A
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Distribution Management
The Distribution/transportation Man-

agement Information System (DMIS)
was developed by a manager who
claims to have spent nearly half his life
(since he was 19) in the field. The
intent is to provide businesses engaged
in this function with more control, es-
pecially in financial considerations.

- One of the nicer aspects of the package

is that the developers individually cus-
tomize reports for the customer ac-
cording to what the customer wants to
see in the way of information. Not a
bad deal considering the price of
$7,500. The price includes five stan-
dard reports. For twice the price, the
customer gets a report writer so that
DMIS can be used by non-dp-oriented
personnel.

All relevant data from freight bills

-and bills of lading for the company are

entered and maintained on the DpMIs
data base. The data is then analyzed,
summarized, compared (year-to-date,
etc.) and reported on in a variety of
modes to yield the appropriate infor-
mation. Reports can be used in finance
to allocate freight expenses by cost,
center, product line, plant, etc., for a
given time period; in manufacturing to
identify transit times for material com-
ing from vendors; in sales to relate

freight expenses to product pricing;

and in traffic control to develop cost
and service standards, track material
movement by zip codes, regions, dol-
lars, etc.

Written in ANSI coBoL, the DMIs
package ran first on a pEc ppr-10. It’s
now up on a 370/158, and a time-

sharing version will be available short-

ly. The $7,500 price includes a year
of maintenance and documentation.
DISTRIBUTION MANAGEMENT SYSTEMS,
Northboro, Mass. ’
FOR DATA CIRCLE 202 ON READER CARD

System Modeling

If you agree with this company’s prem-
ise that computer/communications
systems are getting so complex that
human beings are hard pressed to ac-
curately judge or measure their perfor-
mance, then yowll understand why it is
bringing caps to market. caps (Com-
puter Analysis and Design System)
models computer/communication sys-
tems as a network of devices and pro-
cessors. Models can be constructed,
evaluated and validated in a matter of
hours, it’s claimed, because no pro-
gramming is necessary: everything is
handled with parameter cards. Only a

few seconds of processing time is re-
quired, but that's understandable, since
the package is basically set up to run in
either batch or interactive mode on a
cpc 6600. (Only a few system-depen-
dent routines are incorporated, making
it possible for the developers to offer
versions for 1IBM or other gear if the
demand is there. cADs is mostly written
in ANSI FORTRAN 1v.) The representa-
tional capabilities of the system include
three different job types and division of
the subject system into subsystems for
more detailed analysis. cADs is avail-
able on a paid-up license for $3,695
including source code, documentation,
and system updates for one year from
purchase. caps may also be leased.
INFORMATION RESEARCH ASSOCIATES,
Austin, Texas.
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H-P Dual Processing
A component of this vendor’s manu-

facturing applications software = for
Hewlett-Packard 2100 and 21MX sys-
tems was working “so well” that the
developers have decided to see if there
isn’t a market for ‘it alone. Some
changes, primarily in the disc driver
routines for these systems, make it pos-
sible to couple the systéms into a dual-
processor configuration. (One of the
first users has assigned all 1/0 activity
to one processor, leaving the other free
to handle computation.) Up to four
model 7900 (5 megabyte) or 7905 (15
megabyte) discs can be used with either
processor, with the contents accessible
to either processor at all times. Both
the pos-M and Dos-mI operating sys-
tems are supported. The assembler lan-
guage routines are distributed on mag-
netic tape, or a user can send a disc
cartridge and have both the source and
object codes recorded by the vendor.
The price for the module is $4,750,
including documentation, with installa-
tion and assistance, if required, pro-
vided on a time and materials basis.
DATA SYSTEMS FOR INDUSTRY, Long
Beach, Calif.

FOR DATA CIRCLE 204 ON READER CARD

CICS Aid

The Resource Allocation Control Tool

(REACT) is another product attempting

to turn IBM’s CICS communications in-
terface into something more flexible.

This particular routine is available to

cics/Mvs users only, for it makes use

of the Mvs dynamic allocation features.

This makes it possible for cics users to

allocate and deallocate 1/0 resources

DRATAMATION




S and TOTAL USERS
YOUR DATA BASE
&

ol-8]

- GO TOGETHER

More IMS and TOTAL installations have chosen the ASI-ST Data Management and Reporting System to
implement data base applications than any other product. ASI-ST's dominance in data base environments is

easily explained:

= Operates under all IBM 360/370 versions of DOS, DOS/VS, OS and OS/VS.

= Fully supports all TOTAL, IMS and DL/1 features including TOTAL 7 and secondary indexing
under IMS/VS.

= Permits creating and updating TOTAL and IMS data bases as well as retrieval.
= Allows concurrent processing of conventional data files with IMS or TOTAL data bases.

= Supported in both batch and on-line environments.

IMS users such as American Airlines, Dow Chemical, TWA, American Can, The Hartford, Union Carbide;
and TOTAL users like Combustion Engineering, Northwestern Mutual Life, Anbeuser-Busch, Corning Glass
Works, Eli Lilly and Holiday Inns are a few who agree ASI-ST and data base belong together. In addition,

. ASI-ST provides an unequalled return on investment by maximizing the productivity of both man and
machine. Since ASI-ST fully supports conventional data files as well as complex data bases, these benefits
are not restricted to IMS and TOTAL users. To obtain more information contact:

APPLICATIONS SOFTWARE, INC.
Corporate Offices :

l ™ : 21515 Hawthorne Boulevard
— Torrance, California 90503
The Software Manufacturer (213) 542-4381
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THE DATACORP DIFFERENCE

We make

COM live up toits

potential.

ost COM hard-

ware is just pure
promise — until you
apply the programs and
training to make it a
winning system. Our
business isn’'t making the
hardware. It's making the
hardware work.

hat’s our only
business. As the
world’s biggest user of
COM, with 35 service
bureaus, we're specialists

at designing COM systems

for outside service and in-
house installations tailor-
made to every customer.

O ur edge is our
expertise in sys-

tems analysis and
design. It's our 500 soft-
ware packages to meet
your specific needs. We
not only offer a complete
training program for your
personnel, we insist on it.
And as your business
grows, we're right there to
provide proven solutions
to new application and
expansion problems.

CIRCLE 33 ON READER CARD

O ur solutions are
proven because

we’ve been there before.
We've got over 2000
customers... many had
problems similar to yours.
We've solved them all —
and we can solve yours

with the expertise that has
made us the international
masters of COM.

Y our COM can be

1 awinner... after
we've done the ground-
work. Get off to a great
start. Write Robert Ocon,
vice president, Datacorp,
P.O. Box 3460, Portland,
OR 97208, or call
800-547-4264.

DATACORP
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on-line. The user also has the capabili-
ty of switching communication lines
and terminals between cics and TsoO or
other cics environments. No modifica-
tions to CICs are required, with REACT -
providing new prompting messages to
guide users through entry requests.
REACT is priced at $7K; it can also be
leased or rented. Though only present-
ly offered cics/mvs users, the develop-
ers will provide modifications of other
communications interfaces, including
TaskMaster, Environ I, Intercomm,
and IMS. ON-LINE SOFTWARE INTER-
NATIONAL, Hawthorne, N.J.
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FMuItiple Mini Users
If you're a Data General user running

the unmapped RDOS operating system
and have been trying to figure out how

to put multiple concurrent users on the -

air, be advised that this software house
has solved the problem. It’s called the
Virtual Machine Simulator (vMs) and
it provides virtual 32K Nova machine
facilities for up to nine users. Each
virtual machine can execute stand-
alone programs, or RDOS programs

such as the Command Line Interpret-
er, text editor, assembler, loader,
FORTRAN, etc. A typical installation
might have vMs running the RDOS
batch system in the foreground, leav-
ing the background free for job devel-
opment and regular processing. The
system “prefers” 8K storage partitions,
sufficient to support two users. Addi-
tional users require additional buffer

space. vMs is priced at $2K, including

a lifetime guarantee and all documen-

tation. POLYMORPHIC COMPUTER SYS-

TEMS, Boulder, Colo.
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IMS Information Retrieval

This vendor’s EASYTRIEVE information

retrieval and data management system

software
spotlight

Information Security
This software house thinks it has dis-

covered a kink in the armor of Infor-
matics’ MARK Iv application program-
ming system—and indeed, perhaps it
has. It’s claimed that several MARK IV

users approached about a security’

“front-end” for the system responded
very favorably, saying that the great
power of MARK IV is somewhat hard to
control, and that they were sensitive to
data being too easily available to unau-
thorized users. -

CHEKMARK is intended to change all
that. It essentially consists of a set of
assembler language routines (currently
for 1BM equipment only) that control

usage of the system. CHEKMARK moni-
tors who is using MARK 1v, how they

are using it, and what items are be-
ing utilized by what user. Working

through CHEKMARK, users are issued

authorization levels to restrict and al-

low access to specific or general file

classifications. General levels grant re-

trieval authorization (100),.and up-
date authorization (500), and levels in
the 900 region are required to update
master files. At the head of this hier-
archy should be someone functioning

as the installation’s MARK IV security
administrator, who is responsible for
providing passwords and ciphers. Only

3-4K of storage is required to be added

to the MARK IV region. CHEKMARK is

available only for os and o0s/vs

360/370 users. Complete with docu-
$7,950.
Los

priced " at
INC.,

mentation, it’s
COMPUTER INFOMATRIX,
Angeles, Calif.
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- Resolve stops IPLs and downtime

dead in their

One of the reasons they made you
a manager was your ability to -
know when the system was slow-
ing down, operating ineffi-
ciently, or on the verge of
crashing.

Now there’s a diagnostic product that
gives more warning than you get from

the pit of your stomach.
It's RESOLVE.

RESOLVE is a real time, on-line

problem solver that flags (and

shows you how to reduce) enqueue

conflicts, reserve lockouts, paging
thrashing, job looping, in wait
states, and jobs hung up in the:
system.

RESOLVE provides more than

40 operator and authorized TSO
user commands. Each one
addresses a system problem that
can cause lost time or IPLs.

February, 1977
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tracks.

productivity.

More work through the machine.

Fewer IPLs. Better management. It all

.

O

Ul

comes from RESOLVE.

Information about RESOLVE is

0O I'm an MVS user, send me information on

available in writing or over the phone.
Get one or the other when you contact us.
Boole & Babbage Inc., 850 Stewart Drive,
Sunnyvale, CA 94086; (408) 735-9550.

&z Outside California dial toll free800-538-1872.
C l—------------—--D-e;r-G:o-rg-e—s-u’;‘Tr;a---
: BOOIe QEagggeréand it looks like
Z) 3 LVE will helpme
777 Z : Babbage manage in real time, on-line.
7 1 Better get the whole story to
: me before the boss finds a clairvoyant for my job.
> v 8 Name Title.
- ) . = Company
Use it. | Syeot
£ 1
You'll find I ciy State Zip
7  bottlenecks 1 Phone My System:
I OInformation Only O Send me the package for a free
before they : 21-day trial. If like it, I'll buy it.
1
1

stop the clock. And you'll
also pick up system
CIRCLE 106 ON READER CARD

RESOLVE-MVS.
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has been outfitted with a DL1 option
that permits 1BM DOS and DOS/ VS users
to access DL1 files in the 1BM Informa-
tion Management System. This means
that any pL1 data base can be sequen-
tially read as the primary input into the
report generation phases of EASYTRIEVE.
The user can only define the DL1 seg-

ments, Keyfields, and data base hier-.

archy desired, and the retrieval system
takes care of the rest. Selection criteria

can be specified at the root level of the
data bases so only those paths meeting
selection criteria will be accessed. The
EASYTRIEVE option is priced at $5K on
a perpetual license agreement. Mainte-
nance is free for the first year and
$300/year thereafter. PANSOPHIC SYS-
TEMS INC., Oak Brook Ill.

FOR DATA CIRCLE 208 ON READER CARD

Commercial Software

NCR is finding a myriad of uses for its
flexible little 8200 system announced
recently, with the latest emphasis being
an order processing/inventory control
and sales analysis system that will be
pitched to medium-sized manufactur-

If we told you
wechents

B gt

If we told
aboutthe

job... You would be
Overwhe

Immediate

requirements in Real-Time Hardware/Software Design and

Develop ment. nmutua noy epac doce nesmo koovr tourete rahen ytrvye wetrtng ps

€ s

ing companies that fill customer orders
from stock and generate annual sales
in the range of ‘$5-20 million. The in-
teractive manufacturing control sys-
tems requu'e a 48K Century 8200 pro-
cessor, a video terminal, a 9.8 mega-
byte disc, and a line printer, which
runs about $40, $420, or $1,150/month
on a five-year lease.

There are four modules: order pro-
cessing/sales analysis, inventory con-
trol, accounts receivable, and a
planned receipts routine. They are sub-
ject to an initial payment, plus a
monthly license fee, and are, respec-
tively: $1,895/$75; $800/$40; $500/-
$30; and $250/$10. Each of the
modules can operate concurrently in
separate memory partitions and can be
accessed by visual display terminals be-
ing conversational in design. As trans-
actions are processed in the system,
disc files are automatically updated.

The order processing/sales analysis
application accepts customer orders
that are entered on the terminals, vali-
dates the orders, processes the new
data on the file, and prints the required
documents and reports. Sales analysis
reports break out sales into various
categories such as product, customer
class, salesman, product class by sales-
man, customer class by salesman, and
product class by customer class. The
planned receipts module projects re-
ceipts and orders in a weekly summary
for each product and calculates avail-
ability within certain lead times. NCR
corp., Dayton, Ohio.
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TSO Control
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A package to help control and manage
IBM’s popular time-sharing option
(t1so) feature on 370 systems has been
developed. Called Tso/MON, the moni-
tor systematically collects performance
and utilization information at the sys-
tem and user level and writes this in-
formation onto either the sMmF file or a
user-defined data set. It operates con-
tinuously, the overhead is said to be
low, and generates a small number of
records. It’s available for os/MvT, and
svs environments, and will shortly be
available for Mvs installations.

The key to the product’s effective-
ness is in providing management with
visibility on how Tso is being used,
growth trends, and how system utili-
zation is changing. These come in the
form of response times, system load
factors, user access statistics, and sys-
tem availability figures. A number of
reports are generated. TSO/MON is
priced at $8,900, requires no modifica-
tion to the operating system or TSO,
and is already operational at several
sites. MORINO ASSOCIATES, INC., Arling-
ton, Va.
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LRK ASSOCIATES, Management Consultants, 6845 Elm Street, McLean,

Virginia 22101. You may call us at (703) 790-8640. U.S. CITIZENSHIP
REQUIRED— Representing an Equal Opportunity Emptoyer M/F/H.

Ask Us!

LIR<

ASSOCIATES
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RPG/RPGII TO COBOL"

Package accepts Sys/3 RPGII, MOD 20 DPS
RPG, 360/370 DOS and OS RPG and can
produce either DOS or OS ANS COBOL. The
package achieves a high percentage (98-
100%) of automatic conversion. Dataware
offers 2 service forms: Clean Compile and Full
Implementation. Lease and License are also
available.

We also have translators for:

* Autocoder/SPS-To-COBOL
» Easycoder/Tran-To-COBOL
¢ BAL/ALC-To-COBOL

¢ PL/1-To-COBOL ,

e Autocoder (7070)-To-COBOL
¢ COBOL-To-COBOL

* RPG/RPGII-To-PL/1

DATAWARE INC.

FREE SOFTWARE

Why ‘pay thousands of dollars for Payroll,
Billing, Inventory, or Accounts Receiv-
able software. Unlike other software cos.
we don't believe in making all our profit
off you! We have compiled a Library of
Money making, Money saving! Advanced
Business programs, all written in a lan-
guage your computer will comprehend.
BASIC. We also offer Games Eng, Stat,
etc. For a little more than the price of the
paper you could own tens of thousands
of $$$ worth of powerful software. Vol.
11l Ad. Bus-$39.95. While they last. Add
$2 for handl. plus postage. (Includes:
A/R, Inventory, Payroll, etc. software)
CASH/CK/MO/MC/BAC ® S.R.[.D-1712:

Systoms PIANGING - ooee o1l 189 495 DelawareStreet | | Farmington Ct., Crofton, Md. 21114
TransNet COrp . .vvvvenenennnenn. ....189 Tonawanda, New York 14150 g
. (716) 695-1412 Phone orders call (800) 638-9194
SOFTWARE:
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EXECUTOR S 0 R T / 5 1 O 0 Take the Headache Out_ of Analysis I'

The EXECUTOR, high 'speed job processor, is
designed to supplement OS and OS/VS job
management. The EXECUTOR performs all
initiation, termination, and resource allocation
with techniques and algorithms specifically
designed to effectively utilize all available
system resources. EXECUTOR users are ex-
penencmg thru-put increases from 25% to
50% as well as experiencing a 5% to 20%
return of their total CPU cycles. This thru-put
increase provides such benefits as: alleviate
scheduling problems, improve data center
service to users, increase programmer pro-
ductivity, and extend hardware life. Because
there is no conversion of JCL modifications
required, the EXECUTOR can be easily and
quickly mstalled The EXECUTOR, which is
an ‘‘overnight” solution to known problems,
has proven itself successful in many large cor-
porations and service bureaus in over
4,000,000 hours of operation. Complete tech-
nical memo available upon request.

ALLEN SERVICES CORPORATION
212 West National Road
Vandalia, Ohio 45377
(513) 890-1200

A general purpose data file SORT-MERGE

system is now available for your |IBM 5100
Portable Computer:
* Any 5100 with BASIC; 1 or 2 tapes.
Files as large as full Data Cartridge.
Full sub-file capability.
Multiple input file capability.
Numeric or character fields
(including character substrings).

Up to 24 sort KEYS.
Equal records kept in original order.
Stand-alone or callable.

Sort specifications from keyhoard or
from tape SPECFILE,

One year warranty.

he price for this superb software product is
$37t5 .00. Call (203) 453-4917 for further infor-
mation.

eleven thirty, inc.
BOX 80 GUILFORD CONNECTICUT 06437

OMNITAB I

Here's a general-purpose, interpretive com-
puting system that lets non-programmers with no
knowledge of computers use a large digital com-
puter for data, statistical, and numerical analysis.

OMNITAB IT alleviates the tedious task of
formatting data for input and output. Features free
field input, readable printing, and automatic
printouts.

Order OMNITAB TII today---PB-195
150/CPM $250 ( $500 00 _outside North
American Continent) from:

National Technical Information Service
U.S.DEPARTMENT OF COMMERCE
5285 Port Royal Road
Springfield, Va, 22161
For more information on this and other computer
products contact Frank Leibsly at {703) 557-4763
or write him at the address above.
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Payroll?

Fully tested and up-and-running fast.
Multi-company, multi-division, all
payrolt groups. Table-driven. Unlim-
ited earnings, taxes, deductions.
Labor distribition module. Powerful
retrieval system.

INSci

Experts assist in conversion, instal-
lation and training. Detailed easy-
to-understand documentation keeps
you in control.

We've been in the software business
for eleven years. Talk to us before
you decide.

Information Science Incorporated
95 Chestnut Ridge Road

* Montvale, New Jersey 07645
201-391- 1600

West Palm Beach, FL @ Oak Brook, IL
San Antonio, TX e Menlo Park, CA

Get the famous
MMS General Ledger
and Financial
‘Reporting Systems

or Payables, Receivables,
Payroll, Net Change MRP
¢ Over 500 Users
® 90 Fortune’s 500 Companies
e Automatic Budget Generation
® Cost Accounting
* Exception/Variance Reporting
o Statistical Accounting

* Graphics, . and more

S(DFIWARE ®
ININESENAR @O NV

Registered Trademark of Software International
Elm Square. Andover, Mass. 01810  (617) 475-5040
New York (914) 332-0040 Chicago (312) 729-7410
San Diego (714) 292-9833 - Toronto (416) 862-0521
Philadelphia (302) 995-7101 Dallas (214) 233-5856
Washington, D.C. (301) 770-6460
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RSTS/E
ON-LINE APPLICATIONS
SPECIALISTS

. ‘Manufacturing Control
s Distribution Management
* Accounting
* Powerful System Tools

o Data Base Manager

s High Level Programming Language

e CRT Text Editor

. Utility Programs
Don’t “reinvent the wheel.” Contact 11S con-
cerning any of these specialty areas.
INTERACTIVE
INFORMATION
SYSTEMS
P. O. Box 37403
Cincinnatl, Ohio 45222
(513) 761-0132
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COBOL

for
DATA GENERAL'S MINI-COMPUTERS
OPERATING WITH RDOS

Sequential, Random, and ISAM disk files.

Up to 32 million bytes per disk file.

| Three levels of subscripting.

Full editing capability.

Up to 30 characters in data and paragraph

names.
PFRFORM statements may be nested to any

level, .

Comliitional statements may be nested to ten
levels.

Automatic decimal place alignment,
Automatic sign control, i

14 digit numeric accuracy for display data.
‘48 bit accuracy for binary data,

Assembler subroutines,

5 key stand alone SORT,

Supports moving and fixed head disks, mag-

netic tape, cassette tape, paper tape, card
readers, line printers, and consoles,

UNIVERSAL COMPUTING SYSTEMS, INC.
P.O. Box 3597

Evansville, IN 47734
(812) 423-1841
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DF MARKETPLACE

2. PDPS

+CPUs * PRINTERS
* MEMORIES - DISKS
+COMMUNICATIONS - TAPES
*TERMINALS - TIY

ovsksoo.'

UNITS IN STOCK!

AMERICAN USED COMPUTER

617-261-1100

P.O.Box 68, Kenmore Station, tomosr
Boston, MA 02215 T @mw
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INTRODUCING
THE FIRST SHORT-TERM
IBM 370 LEASE!

e National vc::mputer Rental now offers the
first 24 to 48 month “walk-away" leases on
IBM 370/138 and 370/148 systems. Plus. .

e The Most Attractive Lease Rates in the In-

dustry.

CONTACT:

T. J. McArdle, President
Na&gnal Computer Rental
415 Madison Ave.

New York, N.Y. 10017

CALL COLLECT:
(212) 532-1500

National Computer Rental

Member of Tiger Leasing
Group

C.L.A.—member of
Computer Lessors Asso.

r
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Manager,
Utah Data Processing

Manage Centralized State Agency
Computer Center

3 Meg 158, 300 Terminals,
150 People, $8 Million Plus,
With Pressures to Grow Many-Fold
Salary Range $29K-$40K

CONTACT:
Dr. John L. Gunter, Director
Systems Planning
220 South 2nd East, Suite 430
Salt Lake City, Utah 84111
801-533-6300
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DECwriter |l

MODEL LA36 PRINTER TERMINAL
10-15-30 CHARACTERS PER SECOND
REMOTE OR CONSOLE USE
132 PRINT POSITIONS

$1 ,6435 each

DECscope |

VIDEO DISPLAY TERMINAL
MODEL VT50 12 LINES, 80 CHARACTERS

'$1,095 each

MODEL VT52 24 LINES, 80 CHARACTERS
NUMERIC PAD ¢ HOLD-SCREEN MODE

SPECIAL FEATURES

$1,795 each

DECprinter l

MODEL LA180 HIGH-SPEED PRINTER
180 CHARACTERS PER SECOND
132 PRINT POSITIONS

$2,795 each

100% EQUITY RENTAL PLAN

DECwriter $150 month
VT50 DECscope 100 month
VT52 DECscope 165 month
DECprinter 260 month

FULL OWNERSHIP AFTER 12 MONTHS

QUANTITY DISCOUNTS
AND LEASE PLANS AVAILABLE

OPTIONAL FEATURES
INSTALLED WITHOUT CHARGE

WE ALSO MARKET ACOUSTIC COUPLERS
AND DIiGITAL CASSETTE UNITS

m TrRaNSNeT Corp

2005 ROUTE 22, UNION, N.J. 07083
201-688-7800
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Call for your FREE copy today!

Source Edp’s 1977 Computer Salary
Survey is now available. This
authoritative and up-to-the-minute
report will allow you to compare your
compensation directly with
professionals across the country
performing the same duties you
perform. It also examines in detail the
strategies and techniques thousands
of successful computer professionals
have used to enhance their careers.
After fifteen years of recruiting
experience, Source Edp knows how
you can gain broader professional
exposure, maximize your
compensation and break into
management, It's all in Source Edp’s
1977 Computer Salary Survey and
career planning guide.

For your FREE copy, call the
Source Edp office nearest you.
East
Boston
Greenwich
New York/New Jersey 201/687-8700

203/869-5977

215/665-1717
703/790-5610

Philadelphia
Washington, D.C.

Midwest
Chicago .
Oak Brook, HI.
Cleveland
Detroit

Kansas City, Mo.
Minneapolis .
St. Louis

South/Southwest
Atlanta

Dallas

Denver

Fort Worth
Houston

New Orleans

West Coast
Irvine, Ca.
Los Angeles.
Palo Alto

312/782-0857
312/986-0422
216/771-2070
313/352-6520
816/474-3393
612/544-3600
314/862-3800

404/325-8370
214/387-1600
303/773-3700
817/338-9300
713/626-8705
504/561-6000

714/833-1730
213/386-5500
415/328-7155
San Francisco 415/434-2410
Torrance, Ca. . 213/540-7500

source <:edp

If unable to call, write:
Source Edp

Department D-2

721 Enterprise

Oak Brook, lllinois 60521

617/237-3120"

(When writing, please be sure to indicate
home address and current position title.)
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System 7000.

Distributed
processing has _
never been easier.
Or better. |

For along time now, we’ve been in the
business of making information easy to use.
So it’s only natural that we’d evolve a sys-
tem designed to make distributed proces-
sing as easy and productive as possible.

That system is the new Inforex
System 7000.

System 7000 is a microcomputer-
based family of stand-alone and clustered
distributed processing systems that fea-
tures an interactive COBOL compiler,
enhanced for data entry. It allows users to
perform data entry, data processing, file
management, and data communication
functions, at any local or remote location.
And it can handle all those tasks concur-
rently. Which is something most systems
can’t handle at all.

System 7000 has a big 1920-character -
screen. 16-bit word structure. Virtual
storage. Paging. Record insert/delete. The
latest industry standard 1974 ANSI inter-
active COBOL. Excellent security. Sensible
operator aids for increased productivity.

" And“growability” to meet your future needs.

The system features the most ad-
vanced hardware and software available
today. Which is just what you'd expect from
the company whose products have tradi-
tionally been user-oriented and designed
for quick installation into areas requiring
high productivity. :

You can also expect the best service
and support. Because every System 7000
comes with an Inforex Support Team. So
no matter where you're located, you'll get
all the help you'll need. Before, during, and
after installation.

NUMBER OF CUSTOMERS WORLDWIDE

2500
For more on this innovative system, send us the coupon.
We'll process it right away. Write Inforex,

21 North Avenue, Burlington, Massachusetts 01803.

[ I'dlike to know more about System 7000.
[T'dlike to talk with an Inforex sales representative.

Name Title

Organization

Address

City State Zip

Telephone DM-2

o INFOREX




a plug for
ourquiet one

ROYTRON
Model 1560-S
Reader/Punch

Serial Interface

High speed, compact, with
integral electronics power supply
and asynchronous serial

interface. Self-contained in
a quietized housing.

We've just made our popular Model 1560, RS-232C plug
compatible. For OEM's who don’t want the interface
hassle. We added the “'S” for Serial and Switching.

The 1560-S is designed to be connected between a
terminal device (keyboard printer or CRT) and its
associated modem or data coupler. And to the serial port
of most minicomputers and microprocessors.

It satisfies NC, data communications, graphic arts and
computer peripheral applications.

The punch accommodates oiled paper, dry paper,
metallized mylar, sandwich paper/mylar/paper and
polyester .. .5, 6, 7 or 8-level tapes. It operates at data
rates of 50, 75, 110, 134.5, 150, 300 or 600 baud.

The reader is a photoelectric unit with a highly reliable,
stepping motor tape transport. It operates at rates of
50, 75, 110, 134.5, 150, 300, 600, 1200 or 2400 baud.

At OEM prices, of course.

For full details, write or call us. é

Litton OEM. Products

34 Maple Avenue, Pine Brook, N.J. 07058/(201) 575-8100

IN U.K. — ADLER BUS. SYSTEMS/OEM PRODS., Airport House, Purley Way,
Croyden, Surrey, Engiand

IN FRANCE — SWEDA INTERNATIONAL/OEM, 103-107 Rue de Tocqueville,
75017 Paris, France .
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~ Noother system gives you all these advantages.

Announcing
Com-plete.
The most
complete TP
System in
history.

It’s CICS, IMS/DC, and TSO...all in one!

1. Conversational Transaction Processing.
Anyone can enter or retrieve data from a Com-plete
terminal.Responsetime? Fasterthan any othersystem!.

2. Interactive Program Development.
Programmers can now develop and testapplications
on-line. The result? A 15% to 30% increase in pro-
grammer productivity.

3.Operating Environment Maintenance & Control.
Systems programmers can maintain your operating
system—and operators can control it—directly from
a Com-plete terminal. That’s still another time and
money-saver.

And there’s more!

Com-plete doesall of this...but,compared with other

systems, uses less than half the main memory and

processing time. And customers say that it’s amaz-
ingly reliable, even from the day of installation.

Issecurity a concern? Com-plete offers more than
any other system, for both on-line and batch.

Special introductory offer. ,
Com-plete will cost considerably more in 6 months
than it does now. So contact us soon. We’d like to
show you how Com-plete will pay foritselfagain and
again in cost savings.

Just a few more details.
Com-plete was developed by Software ag, the people
who introduced Adabas. It can be used on an IBM
360/370 or an Amdahl computer. It’s now available
for VS1and MFT operating systems...and, soon, for
MVT,VS2,and MVS.

Call or write today.

The number? 703-860-5050. Or simply circle the
Reader Service Card.

5 software og

OF NORTH AMERICA. INC
Reston International Center,
11800 Sunrise Valley Drive, .Reston, Virginia 22091
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Technical
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John M. Gleason: Chicago, 1ll. 60611
444 No. Michigan Ave,
(312) 644.3970
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Alan Bolté, Jr.: Los Angeles, Calif. 90035
1801 S. La Cienega Blvd.
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James E, Filiatravlt: Mountain View, CA 94043
2680 Bayshore Frontage Rd.
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Pinner, Middx, HA5 1JU
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Extel*** 30 cps
A lot more electronic, a lot less mechanical
and smaller than other teleprinter equipment.

Available ribbon or ribbonless. Dependable
with day-to-day reliability. ($59 per month
on 1yr.lease, including maintenance.)-
Whatever you need, whenever you need it,
wherever you need it, RCA has the teleprinter

and service package that's right for you. Just let
us know. To tap our capabilities, just call or write.

Data-Phone**

Model 33ASR with dial-up set. ($90
per month on a 1-year lease, &
including maintenance.)

There’s one for ever

GE TermiNet 30* — 30 cps

Tap us for term

basis.-($90-$145 per month,depending
on model selected, on a 1-yr. lease,

Mag tape send-receive matrix printer.
including maintenance.)

Speed and flexibility on a day-to-day

Technical Publishing Company

Business Magazines
Consumer Books
’ % | Training Systems

Consulting Engineer
Datamation
Plant Engineering
Plant Engineering Directory and
Specifications Catalog
Pollution Engineering
Power Engineering
Purchasing World
Research/Development
TPC Training Systems
DBI Books, Inc.

“Registered trademark of General Electric Company.

“*Registered service mark of AT&T Co.
***Registered trademark of Exte! Corp.
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Burroughs users!
Now you can eliminate
your Achilles heel.

Would a large international bank and thousands of other commercial
operations throughout the world use Burroughs computers unless they
were very good? Obviously not.

But would the same large international bank, a large bank service
company and many other commercial operations substitute IBM-1403's for
their Burroughs printers, unless they felt they could improve their printing
reliability?

- Are quality and reliability of printing your Achilles heel?
If so, we have a simple solution. Adapt an IBM-1403 model -2, -3 or-N1
~to your Burroughs system with our Grumman printer controller. The
proven quality, speed and reliability of the IBM-1403% should dramatically
improve the performance of your printing operations. ’
: Your cost will be nominal. One Burroughs user says he can pay for our
~ printer controller with the savings on ribbons alone. In any case, if you've
been paying for extra printing capacity to solve reliability problems, you'll
be more than happy with the IBM-1403. :

Of course, printing quality and total output are not just Burroughs
problems. We are delivering our printer controller to users of CDC, DEC,
Univac, Xerox and other computers to solve similar problems. Commercial,
educational, scientific, military and computer service bureaus are among
our printer controller users. :

For multi-vendor installations we can add a switch to your controller
to allow you to connect the IBM-1403 to either of two different computers.

You can rent, lease or buy both the printer and controller. For full
information, call or write Joe McDonough, Grumman Data Systems
Corporation, 45 Crossways Park Drive, Woodbury, GRUMMAN
New York 11797. (516) 575-3034. Telex: 96-1430. Woos 26
TWX: 510 221-1842.

Grumman Data Systems

Products and services that lower the cost of computing.

Canada: Digital Interfaces Ltd., 4800 Dundas St. West, Islington, Ontario M9A 1B1:
Finland: OY D. H. Wirkkala AB, YLAPORTTI 1A, 02210 ESP 00 21, Finland
Germany: Institut Fiir Angewandte Elektronik, Zentrale Verwaltung, D 2072 Bargteheide, Am Bargfeld.17, Germany
Switzerland: Intersystems AG, 4018 Basel/Switzerland, Dornacherstrasse 210 J

195 ‘ CIRCLE 84 ON READER CARD February, 1977



h---------------------

$/360 software
to match your size.

You don’t need a million bytes of core to need
better throughput. A simple spooling package, for
as little as $65 a month on a 36-month rental,
could do the trick.

So, we've taken our award-winning DOS/RS
software and created subsets to fit all systems,
small to large.

With this new DOS/RS Power Line, you select
what you need. And that’s all you pay for!

Every package is upward compatible and our
support and training help is always rated 4-star.

DOS/RS FULLTM; Need three full processing
partitions and have a core size of at least 128K?
This merit-winner might be your answer.

It delivers six partitions. There’s teleprocessing
support plus a built-in, sophisticated spooler
called Power-lll.

With DOS/RS FULL, you take advantage of 370
devices like 3330 disk drives. You enjoy new
inter-partition scheduling flexibility and throughput
enhancements of such features as resident
directories and transients. For all the facts, send
for our free, 20-pg. reference manual.

Permanent license available or monthly rental
for as low as $400.

DOS/RS BASIC IlIIT™: If you need the super-
spooling help of Power-I1l1 but use only two
processing partitions, this subset of the full system
may be ideal.

It offers multi-programming enhancements and
inter-partition scheduling flexibility. But, you only
pay for what you need. When your hardware needs
require it, just upgrade to DOS/RS FULL

Permanent license available or monthly rental
for as low as $290.

DOS/RS BASIC IT™™: Ideal software for a shop
running one processing and one TP partition on
one shift and two processing partitions on other
shifts. With limited core, it lets you share the

- efficiencies of DOS/RS BASIC Il and POWER 1.

Permanent license available or monthly rental
as low as $160.
POWER ITM: For cost and core, this spooling
software is a miser! Yet, it's generous in features:
supports one ‘or two parmuons offers early print
start, is easy to install and upward compatible
with Power 111

Permanent license available or monthly rental
as low as $65.
SIM 14TM executes 1400 programs on any 360/370
under any operating system. Needs no hardware
emulator features.

Permanent license available or monthly rental
as low as $500.

Write for specifications or call Lou Haberbeck,
312/671-4410. -

dc dearborn computer

leasing company

4849 N. Scott St., Schiller Park, lil. 60176 (Chgo.)
312/671-4410 o Toronto 416/621-7060 e St. Louis
314/727-7277 « Houston 713/965-0788 e Detroit
313/358-3397 ¢ Los Angeles 213/820-1097

Gentlemen: Tell me more about:

[ DOS/RS FULL [0 DOS/RS BASIC IIl O DOS/RS
BASIC | O POWER ! (O SIM 14

NAME/TITLE:

COMPANY..

ADDRESS:

CITY/STATE/ZIP:,

PHONE:,
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Now available from Dearborn

This forum is offered for

readers who want to express

their opinion on any aspect of information
processing. Your contributions are invited.

the forum

Put Your Budget Where You

(Note: This piece is derived from a talk presented to a
breakfast meeting of a professional society at 7:30 A.M.
This accounts for the author’s somewhat acerbic tone.)

We all say things like “hardware gets cheaper while people
get more expensive,” “the life cycle cost of software is a
multiple of its initial development cost,” “the user should
have responsive, interactive service,” and “the user should
evolve his own applications.” But when it comes time to
commit money—to establish a budget or acquire tools—
most of us continue to act according to traditional behavior

_ patterns which are often contrary to these assertions. If you

really believe them, you will adopt spendmg rules such as
the following.

1. Hardware expenditures should be 20% to 50% higher
than necessary. The low end applies to giant computers and
wide band lines, the high end to minicomputers and low
speed lines.

One of the worst ideas ever promulgated in data process-
ing is that facilities should be fully loaded around the clock,
that the “necessary” facility expenditure level is the fully
loaded level. Following this principle means poor service to
all, catastrophic lack of service whenever a glitch occurs,
and a general contempt for dp among users. If the assertions
are true, excess capacity should be consciously provided to
assure responsiveness and room for application growth.

2. Software development expenditures should be 20% to
50% higher than necessary. Reversing the previous order,
the low end applies to small jobs and the high end to
large jobs. The idea is that if the entire life cycle of the
software is considered, expenditure of “excess” amounts on
careful initial design, prototype testing, modular and high
level implementation, and multi-level documentation will
pay off handsomely in later years.-

3. All software should die. We talk about “life cycles” of
applications, but how often do we really kill one? Should
software go on forever, supporting increasingly rickety
structures of modifications and being run on facilities not
even dreamed of by the initial designers? Obviously not.
Let’s face the music and kill moribund software, investing in
reimplementation that will provide handsome annual re-
turns.

4. All software should be done at least twice. This is a
variation on the ‘“death” theme, but emphasizing the idea

DATAMATION
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that we don’t know how to do it right the first time. The
user’s world with a new system is different from his world
without it, particularly if the new system offers a new
dimension of interactive service. Experience says that we
just can’t anticipate the new world in detail, and that major
reworks are generally indicated after operational experience
has been gained. It’s just as well to plan and budget for the
rework: you’ll probably be doing it anyway.

5. Users should be forced to pay more for dedicated
equipment than they want to. You want to proliferate
minicomputers among users so that each can have respon-
sive, evolving applications under his own control? Right. So
each user department should be out talking to vendors and
getting what it wants? Wrong. Users rarely have the experi-
ence to appreciate the implications today’s acquisitions will
have down the years, Users rarely understand the life-cycle
implications of software noted above; they usually succumb
to second generation type temptations to dash off quick and
easy programs in ‘assembly language or RPG for minimal
machines, thereby showing up central dp as inflated and
bureaucratic-—and painting themselves into corners.

Even if user departments are wiser than this, total inde-
pendence leads to proliferation of nonstandard systems and
duplication of effort that just can’t be right. By all means
let’s give users their own tools, but let’s make sure the tools
incorporate enough standardization, expandability, and
high-level interaction to permit future evolution. This means
that spending rules (1) and (2) should be followed, and
that user departments will be required to spend more than
the minimum they deem necessary. This also means that the
central dp specialists still have a key role to play as tool
procurers, even though (in the extreme) all central hard-
ware and software development may have disappeared.

Most people accept some form of the assertions with which
this piece began, but few have changed their spending
behavior appropriately. It is difficult to change deeply in-
grained behavior patterns, especially when the new behavior
looks like dangerous radicalism. Nevertheless, it appears
that the interests of our employers require us to change.
Those unable to change might consider a final rule, seriously
held by some:

6. No one should stay in data processing for more than ten
years.
" . —Frederic G. Withington
Mr. Withington is a noted industry consultant with Arthur D.
Little, Inc., Cambridge, Mass., and a long-time Datamation
contributing editor. .
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Why...not buy
financial software
from a company
who has invented
the best! =
COMSERV has @1

over ten years

experience in
developing

- financial soft-
ware systems! 4

- CAS Il DESIGN HIGHLIGHTS

CAS Il is the most flexible, user-oriented financial
reporting software on the market today. The
following list presents selected elements and
features which characterize the CAS Il Systemn:

* A comprehensive edit/validation phase which
stands alone for operational efficiency (cross-
footing, batch balancing,etc.) :

 Automatic file maintenance based on user
parameters

 Variable alphabetic description at the entry level.
{Ability to maintain and recall all detail entries)

¢ Unique capability permitting the processing of
year-end closing data while preparing new year
reports, simultaneously. .

¢ Posting to prior or future periods.

e Capable of accounting on any reporting basis
(10, 12, 13, 52, etc. period year).

® Ability to maintain multiple years by period of:
History, Budget, Auxiliary Budget.

¢ Unlimited levels of reporting.

¢ Dedicated report writer /formatter containing:
1. Complete arithmetic capability

(+, —, X, +,etc)

2. Conditional reporting.
3. Fullline and page alphabetic capability.

COMPUTER REQUIREMENTS
¢ IBM 360/370, Univac 90/XX-

- @ Available DOS and OS © -

® Interface to Any Data Base Manager

" Call or write:

GARY J. PARADISE, Marketing Manager

comserv=

) CORPORATION )
3050 Metro Drive, Minneapolis, MN 55420, Phone (612) 854-2020
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There’s Still Room on thé Ground Floor
In Northern California at Amdabhl for

Market Analysts/Planners

vidual efforts.

The most talked about company
in the computer industry is also one of
the best places to work in the com-
puter industry. Ask any of our people.

Although we delivered over
$125,000,000 worth of large computer
systems by the end of 1976 (our first
470V/6 went to NASA in mid-1975),
we are still small, still friendly, and
still recognize the value of indi-

You will become an integral part
of Amdahl’s market planning depart-
ment in developing ongoing product

and marketing strategies. You will not
be working in a vacuum, nor merely
generating raw data, but rather play-
Ing a recognizable part in shaping
future programs. You should have a
college degree as well as skills in one or
more of the areas below. Please indi-
cate 373-g on your response to
Professional Employment Manager,
Amdahl Corporation, 1250 East
Arques Ave., Sunnyvale, California
94086. We are, of course, an equal
opportunity employer.

Pricing, Terms &
_ Conditions Analysis

You will monitor and
analyze competitive con-
tract terms, conditions
and pricing structures,
and develop appropriate
scenarios. Financial

and contract analysis skills
required. MBA helpful

Product Analysis

You will investigate,
analyze and develop sce-
narios describing future
erformance levels and
unctions/features of

competitive computer sys-

tems. Computer hard-
ware engineering and

analysis skills, and knowl- ,

edge of the architecture
and organization of large-
scale, IBM-compatible
computer systems are re-
quired. Familiarity

with software aspects de-
sirable.

Market Research

You will develop and -

coordinate ongoing market

research projects en-

tailing the characteristics

and attitudes of Amdahl’s
rospects and customers.
ou will also monitor,

You will develop and

- casts that evaluate

acquire and analyze re-
search reports generated
by outside vendors.
Statistical analysis skills
necessary.

Forecasting & Model
Development

continually define analyti-
cal models describing
the important aspects of
Amdahl’s market situa-
tion, and use these '
models to generate fore-

market strategies. Opera-
tions research skills
required.

amclahl

198
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Call (612) 553-4029 or return coupon to: Michael J, Gluck, National Sales Manager, Peri I
l Peripheral Products Sales, Control Data Corporation, P.O. Box 1980, Twin Cities Airport, Ask our erlpherals Pe°p e
St. Paul, MN 55111. Dept. D-27.

[J PLEASE HAVE A CONTROL DATA REPRESENTATIVE TELL ME MORE ABOUT MSS.

|
I |
| |
[ PLEASE SEND LITERATURE. CONTROL DATA
E G corPORATION i
| J

Cc y. Area Code Phone

p

City State Zip
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