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(i) In 1970, the total number of computers* in use

* The 1978 GSA Inventory defines computer as synonymous with
"CPU": "A unit of a computer system that has circuits for
controlling the interpretation and execution of instructions.”
(DX 7634, p. 3.).
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The Inventory also defines "computer system":

"A configuration of ADP equipment which includes one
or more CPU's. A system can include CPU's by more than one
manufacturer. The changing complexity of the technology

makes it possible to interconnect CPU's and related com-

ponents in a variety of ways. The following is a descrip-
tion of the various types of systems referred to in this
document.

"single CPU (Central Processing Unit):
"A. - One CPU and no remoté equipment.
"B. = One CPU and remote equipment.
"Multiple CPU's (Central Processing Unit):

"C. = One CPU as the main processor,and one or more
other CPU's (and their associated machines)
as full-time peripherals or input/output (I/0)
processors.

"D. - One CPU as the main processor and one or more
other CPU's (and their associated machines)
as part-time peripherals and as part-time
independent computer systems.

"E. - Cable-connected CPU's as independent processors
with shared memory and peripherals.

"F. = Cable-connected CPU's as independent processors
and other remote CPU's (with their associated
machines) as full-time peripherals or I/O
processors.

"G. - Cable-connected CPU's as independent processors,

- with remote CPU's (and their associated machines)
as part-time peripherals and as part-time inde-
pendent systems.
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within the government was 5,277. 1In 1975, there were
8,649; by 1978, the last year for which the GSA Inventory
is available, the total had grown to 12,190. (DX 7634,
p. 18.) '

(ii) In 1970, the total number of manufacturers of
computers in use within the government was gbout 45. In
1975, there were about 130 manufacturers; by 1978, the
total number cof computer manufacturers had climbed to
more than 175. (DX 4582; DX 4587; DX 7633.)*

(iii) 1In 1970, the total number of manufacturers and
suppliers of computers in use within the government was
not less than 45.** 1In 1975, there were about 240
manufacturers and suppliers; by 1978, the total number had
grown to more than 340. (DX 4582; DX 4587; DX 7633.)

(iv) In 1970, the total number of manufacturers of EDP

equipment in use within the government was about 165.

"H. - Two or more computer systems with one system as
the main system and with the other one or more
separate systems as I/O processors, all under
the direction of a single operational manager.

"I. - Two or more computer systems physically separate
but functioning as an entity under a single oper-
ational manager, with unified input, job flow,
dispatch, and control." (Id., pp. 3-4.)

* All of these statistics have been taken from the GSA Inventory
tapes which may include as a separately identified manufacturer or
supplier companies which have been acquired by other manufacturers
or suppliers. Thus, the absolute numbers may not be precise. We
use these numbers not so much for the absolute level but to show the
substantial growth of suppliers to the Federal Government.

** In 1970 the GSA Inventory did not include the names of non-
manufacturing suppliers.
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In 1975, there were more than 530 manufacturers; by 1978, the
total had grown to over 700. (DX 4582; DX 4587; DX 7633.)

(v) In 1970, the total number of manufacturers and
suppliers of EDP equipment in use within the government was
not less than 165. 1In 1975, there were more than 650 manu-
facturers and suppliers; by 1978, the total had grown to over
875. (DX 4582; DX 4587; DX 7633.)

The GSA Inventory also shows how individual suppliers
have successfully increased their marketing activities to the
government. For example:

(i) 1In 1970, there were 499 DEC computers reported

in use at various federal agencies. By 1978, the total
number of DEC computérs had increased to 2,992, almost six
times as many. (DX 4591, p. 18; DX 7634, p. 21.) Since
1975, DEC has had more computers installed in the Federal
Government than any other supplier. (DX 924, p. 6; DX 4596,
p. 6; DX 4729, p. 21; DX 7634, p. 21.)

(ii) Honeywell had 299 computers reported in use at
federal agencies in 1970. In 1978 there were a total of 891
Honeywell computers, almost three times as many. (DX 4591,
p. 18; DX 7634, p. 21.)

(iii) Univac had 1,198* computers reported in use at

* This number includes 184 RCA computers installed in the
government in 1970. (DX 4591, p. 18; DX 7634, p. 21.) We include
these in Univac's numbers for 1970 because some may have been
included in the 1978 Univac numbers reported by GSA.

~1495-
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federal agencies for 1970. In 1978 the number of Univac
computers was 1,749, an increase of more than 45%.
V(iv) Burroughs had 204 computers reported in use at
federal agencies in 1?70; By 1978, there were a total of
272 Burroughs computers, a 33% increase. (DX 4591, p. 18;
DX 7634, p. 21.)
(v) CDC had 404 computers reported in use with federal
agencies in 1970. 1In 1978 there were a total of 492 CDC
computers, an increase of 22%. (DX 4591, p. 18; DX 7634, p.
21.)
There are also companies which had only a few or no
computers in federal agencies in 1970, but which, by 1978, had a
large number of computers in use. For example:
(i) Data General had seven computers in use within
the government in 1970. By 1978, the government had 891
Data General computers. (DX 4591, p. 173; DX 7634, p. 21.)

(ii) Hewlett-Packard had 41 computers in use within
the government in 1970. By 1978, the government was using
814 Hewlett-Packard computers. (DX 4591, pp. 184-85; DX
7634, p. 21.)

(iii) Modular Computer Systems, Inc. had no computers
in use within the government in 1970. In 1978, the
government was using 359 Modular Computer Systems computers.
(DX 4591, p. 219; DX 7634, p. 21.)

The Inventory shows that IBM was somewhat less
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successful in its marketing activities to the government. For

example:

(i) The number of IBM-manufactured computers in
use within the government declined during the 1970s.
In 1970, there were 1,397 IBM computers in use within
the federal government; by 1978, the number had declined
to 1,179, a decrease of more than 15%. (DX 4591, p.
18; DX 7634, p. 21.)

(ii) The percentage of the total number of computers
in use within the government which were manufactured by
IBM declined during the 1970s. 1In 1970, it was 26.4%;
by 1978, it had fallen to 9.7%, as compared to 24.5%
for DEC and 14.4% for Univac. (DX 7634, p. 21.)

(iii) The percentage by wvalue of computers in use
within the government which were manufactured by IBM
also declined during the 1970s. In 1974 (the first
year these data were available), it was 33%; by 1978,
it had fallen to 28%. (DX 4595, p. 19; DX 7634, p.

33.)

(iv) The percentage by value of "storage units”, "input/
output units" and "communications terminals" in use within
the government which were manufacgured by IBM declined
during the 1970s. In 1974, it was 39%; by 1878, it had
fallen to 26%. (DX 4595, p. 19; DX 7634, p. 33.)

(v) The percentage by value of all computer equipment in

~1497-
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use within the government which was manufactured by IBM

declined during the 1970s. 1In 1974, it was 37%; by 1978, it

had dropped to 27%. (DX 4595, p. 19; DX 7634, p. 33.)

As we have discu;sed earlier, on February 2, 1970, the

Bureau of the Budget (later renamed the Office of Management and
Budget) issued Bﬁlletin No. 70-9, which required federal agencies
to review all leased peripheral equipment in use within the govern-
ment to determine which products should be replaced by less expen-
sive equipment from independent peripheral manufacturers or other
sources. A substantial number of IBM peripherals were replaced as
a result of this directive. (See, e.g., DX 6257, Gold, pp.
113-14, 130-31; DX 4555.) For example:

(i) By 1971, more than 550 IBM disk and tape drives

were replaced with competitive equipment in various federal
departments and agéncies, including the Army, Air Force,
GSA, National Oceanic and Atmospheric Agency, Railroad
Retirement Board, Office of Economic Opportunity, SEC,
Commerce Department, Government Printing Office, Defense
Communications Agency, Library of Congress and Social
Security Administration. (DX 4417, pp. 31-35.)

(ii) Also by 1971, the Navy replaced more than 1000 IBM
disk and tape drives, reportedly saving approximately 13
million dollars over the following three years. (DX 5127.)
More than 60 different companies had received requests

for proposals from the Navy, and 14 responded. (DX 5136, pp.
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During the 1970s, the government's increased use
of plug-to-plug compatible peripheral equipment, the increasing
success of new and established suppliers in marketing to the
government, and the GSA's emphasis, beginning in 1971, on
soliciting multi-year EDP leases with discounts (see Cary, Tr.
101671-73; DX 4381, p. 1; DX 5136, p. 2; see pp.
above), led to the Federal Government's increased use of "mixed
systems". Various federal agencies which had systems entirely
comprised of IBM equipment in 1970, had switched to mixed systems
by 1978, For example:

(1) The Administrative Division of the F.B.I. had an
IBM System/360 Model 40 and an IBM System/360 Model 50 in
1970. Both CPUs had associated peripherals supplied
entirely by IBM. (DX 4582, pp. 2029-30.)

By 1978, the Administrative Division had three IBM
360/65s, but all were supplied by a leasing company.
Moreover, the Division's systems used peripherals, including
tape drives, disk drives, drums, terminals and other input/
output devices, supplied by several companies. They included
Storage Technology, CalComp, Telex, Itel, Univac and IBM.

(DX 7633, pp. 4844-49.)

L

(ii) 1In 1970, the Headquarters of the Marine Corps in
the Department of the Navy had an IBM System/360 Model 65

with peripherals supplied entirely by IBM. (DX 4582, pp. -
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By 1978, the Marine Corps still had a Model 65,

-but with a larger number of peripheral units, supplied by
various vendors, including CalComp, Itel, Ampex, Telex,
Mohawk, Memorex and IBM. (DX 7633, pp. 4025-27.)

(iii) The Office of Assistant Secretary for Adminis-
tration, Data Processing Center, Department of Labor,
had in 1970 an IBM System/360 Model 65 and peripherals,
all supplied by IBM. (DX 4582, pp. 2034-35.)

By 1978, the Data Processing Center still had a
Model 65, but it was supplied by a third party. Further,
there were many more peripheral units, supplied by
a number of vendors, including IBM, Ampex, Storage
Technology, CalComp, Itel and leasing companies. (DX 7633,
pp. 4917-20.)

(iv) In 1970, the Railroad Retirement Board had
two IBM System/360 Model 50s, with peripherals supplied
entirely by IBM. (DX 4582, pp. 2269-70.)

By 1978, the Railroad Retirement Board had an IBM
System/370 Model 155, along with a larger number of peripher-
als, supplied by IBM, Storage Technology, CDC, Itel, Memorex,
Ampex and others. (DX 7633, pp. 5449-51.)

In addition to the proliferation of mixed systems

during the 1970s, those responsible for procurement of EDP

products and services for federal agencies recognized the increasing
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capabilities of "minicomputers"” for handling the government's EDP
requiremeﬁts. For example:
(1) Clark R. Renninger of the Institute for Computer
Science and Technology of the National Bureau of Standards,
in a speech before the 7th Conference, Intergovernmental
Council for ADP in Ottawa, Canada, in 1973, stated:

"Advancements in computer technology have con-
siderably altered the pattern of computer use; and
the widespread popularity of minicomputers, the
impact of teleprocessing, and other developments
are now forcing an examination of the best way to
deploy our data processing resources.” (DX 5369,
P- 1; see DX 5422, pp. 220-223.)

(ii) Mr. Renninger's supervisor, Dr. Ruth M. Davis, the
Director of the Institute for Computer Science and Technology,
stated that, by 1973, minicomputers were an increasingly |
important alternative considered by the government:

"As the focal point for computer technology in the
federal government, we in the Institute for Computer
Sciences and Technology have a special interest in
minicomputers. . . . We have seen minicomputers
expand their utility from dedicated applications to
general purpose systems to systems components in
large-scale computer networks. We have seen the
federal procurement of minicomputers grow to the
point where 48% of the systems acquired in the past
fiscal year [1972] were minis (as compared with 38%
in the previous year). We have seen the minicomputer
market grow to its present level of $400-500 million
per year, with more than 50,000 minis installed
worldwide. We have seen new firms enter the mini-
computer field--and a few leave--so that there are
new [sic] now about 50 different companies manufacturing
minicomputer main frames." (DX 5346, pp. 1-2.)

(iii) Douglas A. Crone, Deputy Director of ADP Procurement

for the GSA, testified in 1973 that minicomputers were
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an important alternative for the GSA to consider when it
procured computer equipment. He stated:

"there's a wider range of computer capability
available, and you use, now, the capability that
matches what you ,need. In some instances, it's more
economical to provide a mini-computer at a number of -~
or several mini-computers at a number of locations
rather than have a centralized, large system. . . .
Other times, even today, it's better to have a
centralized system with terminals. I mean, a lot
depends on your applications. . . . It has opened up
the choice of 'Shall you have one big system, or a
number of systems with terminals,' or 'Do you want to
decentralize to small systems'." (DX 9071, Crone,
pp. 130-31.)

The alternatives of plug-compatible peripheral equipment,

leasing company-supplied equipment and minicomputers are among

a much larger number of options which the government considers in
making EDP procurement decisions. For example, the procurement
policies of the Atomic Energy Commission illustrate the breadth
of alternative sources for EDP products and services available

to, and considered by, federal agencies:

"Generally, AEC ADP procurement decisions are and
have been made, in the best judgment of responsible AEC and
contractor officials, on the basis of which ADP equipment
meets the requirements at the lowest overall cost."”

"
. [ 3 >

"The general ADP alternatives considered by AEC include:
"(a) wutilization of excess eguipment;

"(b) sharing of existing equipment in AEC and
other Government agencies;

"(c) purchase or lease; and

"(d) use of commercial ADP services."

-1502-
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"ADP suppliers considered by AEC as sources for some
of these general alternatives include:

" (a) - suppliers of ADP equipment for purchase or
lease, including:

"l. firms selling or leasing new equipment;

"2. firms selling or leasing used equipment;

"3. to a very limited extent, firms leasing a
manufacturer's equipment at lease rates lower than
those obtainable from the manufacturer;

"4, suppliers of ADP equipment for purchase
or lease which is to form part of a system with
ADP equipment to be supplied by another firm(s) at
about the same time or which becomes part of a
system by adding to or replacing ADP equipment
previously supplied by another firm(s), including:

"(i) suppliers of peripheral ADP equip-
ment 'plug-compatible' to another manufactur-
er's equipment;

"(ii) suppliers of ADP equipment which
becomes part of an ADP system, other part(s)
of which are manufactured by another manu-
facturer.

" (b) suppliers of ADP services, including:

"l. AEC suppliers;

"2. other United States government suppliers;
and

"3. private sources." (Plaintiff's Admissions,
set IVI 1’1[ 1401’ 1502[ 15-30)

Elliot Gold, Acting Director ¢f the ADP Procurement
Division of GSA, testified in 1974 concerning the various alter-
natives considered by the GSA in making EDP procurement decisions.
(DX 6257, Gold, pp. 1l-2.) Gold testified that before the GSA

decides to acquire computer equipment from a vendor, "all alterna-
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tive sources of suﬁply" are considered, including peripherél equip~-
ment manufacturers, systems manufacturers, leasing companies, the
government's excess equipmenﬁ, time sharing firms and brokerage
firms. (Id., pp. 108-09; see DX 5369, pp. 1-2; DX 5708; DX 7528,
Mahoney, pp. 104-06; DX 9071, Crone, pp. 43-44, 48-50, 59, 147-48.)

Similarly, the plaintiff has admitted that GSA and other
government agencies "usually consider a variety of alternatives
before they make a procurement determination”, and take the follow-
ing into consideration: |

(a) "Prior to acquiring EDP products or services,
GSA or Government agencies usually consider whether
their needs can be met by using EDP products and
services owned or controlled by the Federal Govern-
ment."

(b) "Government agencies sometimes consider time
sharing services offered by GSA or private companies
and service bureaus as an alternative to installing
their own computer system."”

(c) "Federal procurement regulations and policies
require Government agencies [to] consider as alternatives
EDP products and services from Government excess inventory
and joint use centers."” :

(d) "Government agencies sometimes consider as
alternatives EDP products and services from leasing
companies, used equipment brokers and dealers."

(e) "Government agencies consider acgqguiring EDP
products and services which comprise complete systems
and consider individual devices which can be used with
EDP products currently in use at the agency."

(£) "A number of EDP suppliers market EDP devices
which can be used with the EDP equipment of other
manufacturers including IBM."

(g) "Government agencies consider acquiring

software from the manufacturers of the hardware or
from vendors of software."
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(h) "Government agencies consider acquiring
maintenance services from the manufacturer of the EDP
equipment or from firms engaged in servicing equipment
and consider using Government personnel to perform
that service."

(i) "There are many courses of action that GSA
and Government agencies pursue to reduce the cost of
EDP operations."

(j) "Usually there is a variety of EDP products
available to perform a data processing application.”

(k) "In some instances, the user has, among
others, a choice of one big system, a larger number
of smaller systems with terminals or an even larger
number of small systems using smaller computers."

(1) "There are a number of EDP hardware products which
can be configured to do the same applications in different
ways and with different costs."

(m) "In some instances reprogramming existing
EDP equipment has avoided the need for acgquiring
additional hardware."

(n) "Operating systems which give better
utilization of hardware can improve processing
efficiency and avoid the need for additional hard-
ware capacity." (Plaintiff's Admissions, Set II,
94 357.7-358.5, 358.7.)

-1505-



W 00 N O O & W N -

R = ©

13

14

15
16
17
18
19
20
21

24
25

84. IBM Account Studies., Several IBM memoranda from

the mid-~ and late 1970s, about which John Akers, IBM Vice President

and Group Executive of the Data Processing Marketing Group,

 testified, complement the testimony by the computer users dis-

cussed above concerning the data processing options available to
them and others.

a. "Large Systems Product Plans". Defendant's Exhibit

9399 is a copy of a 1975 presentation, entitled "Large Systems
Product Plans", which was made to Akers when he was President of
IBM's Data Processing Division by his Systems Marketing

staff "regarding their perspective of the product plans for
large systems, large processors”. (Tr. 96873.) The purpose

of the presentation was to provide Akers with his staff's
"assessment of those plans and update [him] regarding the

work that they had performed in an effort to communicaté as
effectively as possible regarding what [IBM's] Data Proces;ing_
Division felt those plans should be". (Tr. 96873-74.)

Akers was evaluating IBM's large system plans in 1975

- because the company was then "experiencing substantial competition

from a number of areas, including plug-compatible processor compet-
ition which was being shipped now for the first time in the United
States, [and] including small systems competition. . . ." (Tr.
96875.)

Part of the presentation dealt with the results of a "very

detailed review of one hundred or more accounts" visited in the
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course of the study, during which the customers' "data processing
plans" were reviewed. (Tr. 96874.) Akers testified:

"As a result of their visits with those one hundred
customers--one hundred nineteen, to be exact--they found 64%
. .« . Were currently considering offloading. . . .

L) * L] L]

"The net . . . is that two-thirds of one hundred of the
largest users of IBM's large processors were actively consid-
ering alternatives to doing their work other than with large
processors. . . ." (Tr. 96886-87.)

Akers added that the customers were considering three types of
off-loading:
(i) "new applications that currently are not on those
central site processors";

(ii) "the removing of workload from the processors to_ the
communications éontrollers, and that's what 'front-ending' |
means"”; and

(1ii) "the decentralization or the removal of some or all
of the applications that were being performed on those large
processors". (Tr. 96887.)

Akers explained the effect of off-loading on the equipment

utilization of the customer's large computer system:

"If work is removed from a large computer system, the
utilization of that computer system is reduced. And much of
the examples we are talking about here, that's exactly the
drive, to reduce the amount of utilization that the processors
centrally are experiencing, or the utilization of the proces-
sors are significantly high that additional work couldn't be
added without adding additional resource, that is, more
processor capability and more input/output equipment.

"And as the customer gets to the point where his resource
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is full, the alternative of more resource in that approach, or
alternative resource in small processors, as we are discussing
here, are obviously one of the things they are considering."
(Tr. 96902-03.)

The Large Systems study identified examples of customers
who were considering off-lvading: Marine Midland Bank; Time,
Incorporated; Chemical Bank (who, it is said, "will switch to
intelligent front ends“-;as, of course, Chemical did with the
instéllation of its Collins C-900 configuration, see pp. 1349-50);
Los Angeles County; the Social Security Administration; the CIA;
Merrill Lynch; Rockwell; Combhstion Engineering; the State of
Kentucky; Hercules; Shell 0il; and Hartford Group Insurance. (DX
9399, p. 12.)

Akers explained the situation at several of the customer
accounts. For Marine Midland Bank, the study reports it "will go
DEC like B of A and Security Pacific did". (Id.) Akers explained:

"Marine Midland Bank in New York was planning at this

time, considering doing part of their work in the way in which
both B of A, the Bank of America, and Security Pacific National
Bank had already made decisions, and that is, those two

situations were the following:-

"Those two banks were performing work on large IBM
processors as part of their 370 systems, our 168 processors, to
be specific.

"They wished to add more work to that which was already
being done.

"They considered, among the alternatives, 168 processors
from IBM and the aggregation of multiple small processors from

IBM and from other people.

"Both the Bank of America and Security Pacific National
Bank chose to proceed with multiple small processors as opposed
to the 168 recommendations that the IBM Company had made.
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"They were both significant competitive losses on the part
of the Data Processing Division that had occurred just before
this particular presentation. . . ." (Tr. 96887-88.)

For Merrill Lynch, the study states, "trend established
with 5 Comten installed". (DX 9399, p. 12.) Akers explained:

"Well, Merrill Lynch and IBM have done business together
for a long time and I have met with them from time to time.

"Comten is the name of a product that is plug compatible
with communications products offered by the IBM Company, plug
compatible with the 3705, to be specific, as one example, and
this indicates that Merrill Lynch has five installed and seems -
very satisfied and is going to do more of that." (Tr. 96897~
98.)

For Rockwell, the study indicates, "Will off-load MIPS to
relieve TSO constraint". (DX 9399, p. 12.) BAkers explained:

"That means that Rockwell International is performing work
with a software product entitled TSO, which stands for Time )
Sharing Option, which is simply a way of programming the use of
the computer system.

"This suggests that the processor is full and more work is
not possible in that processor, and that Rockwell believes the
plans to remove some of that work and perform it not in that
processor but in alternative processors is the thing that they
should do." (Tr. 96898.) '

For Shell 0il, the study states, "Distributed processing
is attractive form of offloading”. (DX 9399, p. 12.) Akers

explained:

"That's the same kind of thing we were talking about with
Security Pacific National Bank where processing in the bank is
done, some of it, in one location and some of it in other
locations throughout that enterprise. And Shell is consi-
dering doing processing in multiple locations, and in doing
that some of the work that is currently being done in the
location being referenced here would be potentially done in
other locations." (Tr. 96900-01.)

For Hercules, the study reports, "Offlocading will reduce
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exposure to unavailability." (DX 9399, p. 12.) Akers explained:

"[Wlhen an individual terminal requires the computer
resource to be available to do his work and it is unavailable,
something is wrong with that resource, whether it be the
communications lines, or the application program a customer
wrote, or the hardware or software provided by the vendor is
not working, and the gomplexity of larger systems often leads
to the unavailability of that system from time to time to the
user.

'
"This suggests that Hercules believes that an alternative
to that large system will reduce that unavailability of that
computing resource to the user." (Tr. 96901.)

The "Large Systems Product Plans” study also focused on

plug-compatible processor competition at the selected 119 accounts.

The study found that 40 percent of the accounts were then consid-

ering the "Qlug-compatible processor alternative" (Tr. 96905; DX
9399, p. 13), and there was plug-compatible "sales activity",
specifically by Amdahl, "in virtually all of [the] 119" accounts.
(DX 9399, p. 13.) As Akers testified:

"At this particular time, our customers were enjoying the
opportunity of large processors available from Amdahl that
were both better performance and better priced than IBM's
processors and were enjoying the multiple small systems
offerings that we have now discussed at some length. . . . And
so that we were getting severe competition from two very
distinct and different alternatives, namely, Amdahl and the
alternative of small systems in offloading work as we have been
discussing now for some time, and that there was substantial
competitive activity in 119 accounts that this team visited.”

(Tr. 96905-06.)
b. "Minisystem Highlight Reporting--Account Profiles".

Another IBM document discussed by Akers was "a compendium of work
done by representatives of the Data Processing Division during
1975 that studied the utilization of minicomputers, small computer

systems, by ten enterprises in the United States". (Tr. 96839.)
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That document is entitled "Minisystem Highlight Reporting--
Account Profiles"” and a copy is Defendant's Exhibit 9403.

Akers, who was President of the Data Processing Division
at the time and commissioned the work, sent the study to ten
high level IBM executives (see Tr. 96843-44; DX 9403, p. 2)
because it was his

". . . strong desire to communicate in detail and specify the
environment in which small computers were being utilized in
1975 in order to do a better job of communicating my customers'
needs to the various people in the IBM Company that dealt with
our product line, because I believed we needed to do a number
of very important things to improve our product line." (Tr.
96839.)

Akers began the project because of "several concerns”" he -
had at the time: ". . . although we had been studying competition
of this sort for some time, the level of knowledge that resided
inside IBM, in my opinion, continued to be superficial"; ". . . the
activity that was going on in the marketplace was not being reported
to any degree at all in the process that the IBM Company was employ-
ing". Akers was "very disappointed with the progress that was
being made in improving our product line and I wanted to have detail
with which I could communicate and negotiate". (Tr. 96840,)

The ten customer accounts discussed in the "Mini-system
Highlight" report "were selected to be representative of the market-
place that were institutions of considerable size, that were
customers of the IBM Company, and that.had had some considerable

experience in the utilization of small systems". (Tr. 96842-43.)

Akers summarized what the study had found in the ten re-
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report were the following:

presentative accounts it had examined. He testified that all of

the customers were saying "essentially the same thing":

". . . that there are opportunities to use small computers,
and as those small computers have gained in capability I am
using them more and more . . . that I am pleased with the
ease with which I can install them, I can quickly begin to
get payback, they are easy to operate. I intend to upgrade
them. I am spending a good deal of money in this project
today; I intend to spend more tomorrow. And very often and
usually, the IBM Company's product line has been judged to
be deficient." (Tr. 96849.)

Among the specific customer accounts examined in the

(i) First National City Bank (Citibank)

According to the study:

"The bank's philosophy with minisystems is to distribute the
workload now on the central system to each of the 36 bank
'channels' (operating processes). The channels are broken into
the smallest business entity, so that each channel can have
tight control of the work process while maintaining a manage-
able unit. Each channel will have its own minisystem which
will not communicate with a central computer. The bank
believes that communications between channels will evolve
naturally through improved technology." (DX 9403, p. 29.)*

As of the time of the account review, Citibank had 23 "minisystems"
installed and an additional twenty planned. The vendors involved
included: TTI (Scantlin), REI, DEC, Interdata, Data Genéral,
General Automation and Qantel. (Id., p. 28.) The applications for
which the various "minisystems" were being used (or were planned to

be used) at Citibank covered a broad range of banking related activi-

* As noted, Welch of Chemical Bank gave a similar description of
Citibank's data processing views. (See p. 1344 above.)
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ties: electronic credit authorization; portions of check processing
communications control; timesharing; automatic message verification;
stock transfer data entry; international money transfer; New York
City tax data entry; securities processing; commercial loan process-
ing; and foreign exchange. (I4.)

Citibank's first "minicomputer”-based system, a Scantlin
801, was installed in 1972 as part of an effort to develop a credit
authorization system. By the time of IBM's study, Citibank had
installed approximately 5,000 "Citicard Terminals" in branch bank
and merchant locations, all linked to Scantlin 801 processors.

(1d.)

In 1973, Citibank installed its first “minisystém" for
"back office" banking automation. According to the study, "[i]lt was
used to interface REI [Recognition Equipment, Inc.] check sorters to
the bank's Burroughs B 3500 check processing system and enabled the
bank to decentralize the check processing function into those
depértments where check input originates". (Id.)

In 1974, the year preceding the IBM study, IBM had 38,700
points--that is, dollars of monthly rental--installed at Citibank;
from 1970 to 1974, IBM had averaged about 67,000 points installed.
(Id., p. 27.) Citibank's installed "minisystems" as of 1975 had
an approximate value of 30,000 points, based on IBM's estimates,
and the planned "minisystems"” represegted approximately 37,000
additional points. (Id., p. 29.) The study noted that "[als a

result of their emphasis on decentralization, Citibank had made
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no major IBM decisions for 18 months." (Id., p. 30.)

(ii) J. C. Penney

Akers summarized the situation of J. C. Penney in 1975:

" « « I learned that this very fine IBM customer, and who
we had been doing business with for years, was using a lot of
our equipment, a lot of our products and services, was also
using an enormous number of small computers from other vendors.
The product line that was being marketed at J. C. Penney, was
being accepted by them for much of their work, was judged by
them to be not as good as other alternatives that were being
marketed by IBM competitors. The J. C. Penney Company is in
the business of merchandising, and to be effective they need to
manage their store operations in a very careful way, and the
application of small computers in the thousands of J. C. Penney
stores across the country was a key part of their business
strategy, and they were executing that business strategy
fundamentally without IBM products because they judged other
alternatives to be better.

"And that . . . is an excellent example of the great
frustration I was feeling as the sales leader of the Data
Processing Division in being unable to get business from J. C.
Penney because the other fellows in the marketplace were
marketing products that J. C. Penney thought were better. (Tr.
96848-49.)

Specifically, the IBM study reported that users of data
processing within J. C. Penney believed that the "[ulse of 'dist-
ributed intelligence' allows the processing capability to be located
where the need and line management responsibility exists". (DX
9403, p. 33.) Those users saw a number of advantages in the use of
small processors to distribute intelligence within the system,
including: "Reduces vulnerability to downtime"; "Relieves some
operations responsibility from data processing"; and "Allows

development load to be shared by others (systems integrators/

vendors)". (1d4.)
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(iii) Massachusetts General Hospital

The IBM study also indicated that as of 1975, this hospital
had competitive "minisystems" installed from DEC, Sanders, Inforex
and Xerox. (Id., p. 37.) The equipment was used for: medical
information systems and laboratory support (DEC), control and
analysis of nuclear brain scans (DEC), intelligent CRT control
(Sanders), clustered data entry (Inforex) and patient heart monit-
oring (Xerox). (Id.)

According to the IBM study, after an IBM System/370 Model
145 was installed in late 1975, replacing two purchased 360/40s, IBM
equipment at the hospital would have an approximate valﬁe of 45,000
points. (Id., p. 36.) The value of the hospital's installed
"minisystems" was estimated to be about the same, roughly 45,000
points. (Id., p. 37.)

(iv) The Equitable Life Assurance Society of the United

States
The Equitable began installing "minicomputers" in 1972 for

processing group health claims. By 1975, it had 195 systems

installed, working on group health claims as well as: group

compensation processing, Medicare claims data entry, group premium
data entry, word processing, computer center data entry, communica-
tions support, remote job entry and investment analysis. (Id., pp.
52-53.) The customer classified 58 percent of its minicomputer workw
as "commercial processing", 36 percent as "intelligent data entry"

and 6 percent as "communications". (Id., p. 53.)
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According to the study, one explanation for the customer's
rapidly increased use of minicomputers was the fact that:

"[s]ince 1971, Equitable has been involved in the complex
hardware/software migration required for moving from an IBM
7080 to an IBM VS environment. The constant change has had a
negative effect on service to user departments, causing them to
seek alternative solutions to their problems to get short term
payback." (Id., p. 51.)

c. "Low End Productivity Analysis". Defendant's

Exhibit 9409 is a copy of a 1978 IBM account study entitled,

"Low End Productivity Analysis", which was done by Akers' staff at
the Data Processing Marketing Group and focused on the "ease of use
and ease of installation of small systems". (Tr. 96963.) Akers

explained the reason for the study:

"The subjects of ease of use and ease of installation and
amount of work that needs to be done both by the vendor and by
the customer are subjects of paramount importance to me and to
our customers.

"I felt that we were not doing the job that needed to be
done competitively in the area of ease of installation and ease
of use and that work was done with that in mind."” (Id.)

The "Low End Productivity Analysis" was "the result of an
extended piece of work studying the utilization of small systems by
40 companies, some of whom have successfully installed IBM small
systems, some of whom have successfully installed competitors' small
systems". (Tr. 96964.) The study was intended to "illuminate" ease
of use, operation and installation features which could then
influence IBM's product plans. (Id.)

Akers explained the conclusions he drew from the infor-

mation presented in the study:
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". . . the customer pursued the alternative of small systems
for a variety of reasons:

"To offload his processors . . .; in order to perform the
application in a more effective way from the user's point of
view; in order to gain those improvements faster by the
installation of small systems as opposed to the installation of
those applications improved on the central site; that when
installing competitive equipment the customer usually enjoyed
productivity over and above that which he had experienced with
IBM in many cases; that our competitors had been successful in
making their small systems easy to install, easy to use and, as
such, the benefits accrued to the customer from that install-
ation happened very rapidly.” (Tr. 96966-67.)

As noted, the Low End Productivity Analysis focused on 40
selected customer accounts, including these:

(i) Southwest Bell Telephone

Southwest Bell reportedly uses a DEC PDP 11/70 to supply
central repair bureau employees with the records of customers
(displayed on CRTs) who call in for repair services. The PDP 11/70
then communicates to a 370/168 which "puts out a trouble report and
customer record on a remote printer at the repair bureau". (DX |
9409, p. 90.) 1IBM had "proposed a 168 solution with dumb terminalsl
However, Bell Labs said that 168 with dumb terminals couldn't handle
the worklocad. . . . Bell Labs . . . decided that the large volume;

involved could be better handled on a dedicated 'mini'". (1d.)

(ii) Dow Chemical

Dow is said to have installed two General Automation 440s

to perform "administrative" applications, such as payroll, personnel

data and cost accounting, on a standalone basis. According to the

study, "([(tlhis installation is typical of the trend within Dow for
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smaller units to have their own DP capability rather than sharing
another unit's larger system". (Id., p. 92.)
The administrative applications were previously done on a
370/155 belonging to another division of the company.
"Problems associated with the overloading of this 155 led to
the creation of a new DP Manager job for the 'guest' division
155 user. The new DP manager, taking his cue from the General
manager who liked 'minis', decided on a 'mini' appreocach to

offload from the 'host's' 155 his own major administrative
applications."” (Id.) '

With respect to the selection of General Automation, the
study reported that Dow's "prime requirement was the availability of
ANS COBOL". General Automation offered that capability, its price |
was "the next to lowest of 8 'minis' they looked at", it "promised
full time on-site soffware support for 2-3 months";, and "[m]ain-
tenance was aléo readily available through the regional GA office in
Houston". (Id.)

(iii) Procter & Gamble

Procter & Gamble installed two Hewlett-Packard 3000
systems—--selected from among 20 vendor proposals--as the initial
stage in a program to distribute data processing functions, such as |
data entry and edit, from Procter & Gamble's central data processing
site. (Id., pp. 111-12.) Procter & Gamble has chosen to
use "minicomputers" for functions common to many applications.

"Any application" requiring the off-loaded functions "is a
candidate for distributed data processing”. (Id., p. 11l.)

Procter & Gamble is said to have decided on the
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"minicomputer" approach for several reasons: "[l]lower cost

of DP solutions through distributed data processing”; "[s]implicity
of implementation and operation"; and the fact that "[t]lhe

number of end users is growing more rapidly than the central

DP department can support”. (Id.) The "central DP organization"
proposed that it do "some parts" of the work off-load to the
minicomputers, but, according to the study, "these proposals

never got very far because the standard IMS kind of implementation
was felt to take much too long". (I4.) |

(iv) Pepsi-Cola General Bottling

According to the IBM study, Pepsi Bottling decided
to install a Datapoint 6600 at each of ten remote division
locations, all linked to a centrally located 370/138, to
generate route settlement, payroll, accounting, general
ledger and sales analysis reports to Pepsi Bottling's holding
company and to the government: (Id., p. 115.)

The Datapoint 6600/138 configuration was selected after
reviewing various approaches and vendors. According to the study,
"(hligh communication line costs contributed to a distributed
solutien". (Id., p. 116.)

(v) Northwestern Mutual Life Insurance Co.

Northwestern Mutual installed 113 Texas Instruments 960
Systems at agent offices around the country. (Id., p. 124.) The
TI-supplied equipment performs policy inquiry, sales proposal, new

business and message switching applications. (Id.) The remote
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systems access a larger Texas Instruments 960 "which acts as network
controller and handles remote unit hardware and software diagnos-
tics". (Id.) The entire network, in turn, is linked to a 370/168
which maintains the ‘company's account data base. One "agency stand-
alone application", general accounting, was not performed in conjunc+
tion with the 168 and was added to the TI equipment shortly before
the IBM study. (Id.)

The report explained Northwestern Mutual's decision to

implement a "minicomputer approach":

"The initiative to change from the previous semi-automated
approach originated with the ultimate end-users, in this case
the insurance company's sales force pressing the home office to
maintain an industry leadership role in DP. The decision to go
to a2 'mini'-computer solution came from the DP department,

which viewed the 'mini' as a product breakthrough, overcoming
the cost disadvantages of the on-line terminal approach. . . .

(Id.)

(vi) Standard 0il of Indiana

Standard 0il installed a Modcomp IV computer system to
perform a plant maintenance application. "The user department
enters work orders and receives printed schedules from the system
which both updates the inventory of maintenance work, sorts, and
schedules the load by location, labor skill and priority." (Id., p.
127.) Another Modcomp IV system, which shares the disk storage of
the first, supports plant process microprocessors and instrumen-
tation.

The Modcomp equipment was acgquired because Standard 0Oil's

maintenance department wanted to expand the plant maintenance
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application and bring it on-site, that is, to the plant:
"Previously the application had been partially run in batch mode in
[Standard 0Oil's] large (3-370/168) Corporate Data Center with the

balance performed manually." (Id.)
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85. Conclusion. Stepping back from the numerous indi-

vidual competitive product announcements and customer procurement
decisions which took place in the Seventies, we can see two iﬁpor-
tant trends over the past three decades of the EDP industry.

The first, and bne thét hardly needs further elaboration,
is the increase in the number of suppliers in the industry and, more
importantly, the increase in the number and diversity of product and
service alternatives those suppliers have been compelled to make
available to customers. From a handful of suppliers in the 1950s
offering what from today's perspective was gquite limited and primi-
tive equipment, the industry has expanded impressively in sources of
supply and in product and service.

The second is the rapid rate of technological change that
drives the industry's participants and is driven by them.

. Improvements in computing capabilities, as reflected by
raw measures of performance, partiéularly when considered with prod-
uct prices, underscore some of the major advances achieved by com-
puter equipment manufacturers over the past three decades.*

(1) The multiplication rate of processors, measured in

their ability to execute multiplications per second, has been

increased by a factor of 1,400 from the IBM 701, announced

* The comparisons do not take into account the inflation rate
over the past three decades. Based on the Department of Commerce's
Index of Prices for Producers' Durable Goods, rough calculation
indicates that price levels have increased between 1952 and 1979 by
a factor of over two and one-hal:f.
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in 1952 to the IBEM 3033, announced in 1977, for a rental price

that has increased only 5 times. (See Andreini, Tr. 47581,

47694-95; Case, Tr. 74220-24; Hart, Tr. 80187; Hurd, Tr. 86362;

DX 9405, pp. 553, 556-57.)

(ii) The instruction rate, measured by the number of
instructions that can be processed per second in a typical
instruction mix, has been increased by a factor of 1,100 from
the IBM 650 in 1953 to the IBM 4341 processor in 1979, at less
than a 3 times rental price increase. (Akers, Tr. 96692; DX
4740, Evans, pp. 4034-35; DX 1402; DX 4755; DX 9395, p. 4; DX
9405, pp. 1049-50.) | |

(iii) The capacity of computer main memory has been
increased by a factor of 800 from IBM's 701 to the 3033 and by
a factor of 400 from the smaller IBM 650 to the IBM 434l.
(Rart, Tr. 80187; DX 1402; DX 9405, pp. 553, 1044, 1048.)

(iv) The price of one million bytes of main memory for the
4341 is 1/500 what it was for the IBM 701 and 1/238 what it was
for the IBM 650. (DX 1402; DX 9405, pp. 1013, 1044, 1049; DX
13367.)*

(v) The storage capacity of magnetic disks, per spindle,

has been increased from 4.4 million bytes on the IBM 350 disk

v

* The first generation processors could not, of course, handle
anything approaching one million bytes of memory. The 701, for
example, could have at most about 4 thousand "words" of memory,
which was roughly equivalent to less than 20 thousand bytes. (Hurd,
Tr. 86354-57; see also Case, Tr. 72248; Crago, Tr. 86175.)
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of 1956, to 25.87 million bytes on the IBM 2314 disk of 1965,
to 100 million bytes on the 3330 of 1970, to 317.5 million
bytes with the 3350 of 1975, to 1.26 billion bytes with IBM's
3380 in 198G. (Case, Tr. 72738, 72743-45, 72747; DX 3554D; DX
1437; DX 9405, pp. 174, 178; DX 14297.)

(vi) The data transfer rate achieved by disk drives,
measured by the number of bytes transferred per second, has
been increased by a factor of 136 from the IBM 350 to the IBM
3350, 211 times from the IBM 350 to the IBM 3370, and 341 times
from the IBM 350 to the IBM 3380. (Case, Tr. 72739, 72747; PX
6072; DX 3554D; DX 9405, pp. 174, 178, 1055, 1058; DX 14297,)

(vii) The price of disk storage has been reduced: with

the 350, one rental dollar bought 6.8 thousand bytes of disk

. storage; with the 2314, a rental dollar bought 38.2 thousand

bytes; with the 2319, a rental dollar bought 82.6 thousand
bytes; with the 3330, one rental dollar bought. about
145.6 thousand bytes; with the 3350, a rental dollar
bought 470.0 thousand bytes; with the 3370, a rental dollar
bought 810.3 thousandvbytes; and with the IBM 3380 a rental
dollar bought 1.19 million bytes. (Case, Tr. 72738; Haughton,
Tr. 94860; JX 38, pp. 440, 451; PX 4527, pp. 1-2, 5; DX
1437, pp. 1, 3; DX 3554D; DX 9405, pp. 174, 178,.1055, 1059;
DX 14297.)

(viii) The speed of computer output printing has been’

increased by a factor of more than 130 from the IBM 716
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printer in 1957 to the IBM 3800 laser printer announced in
1975 and enhanced in 1976, for only about a 4.0 times pur-
chase price increase. (PX 4714, p. 3; DX 9405, pp. 121-22,
128, 479-80; Plaintiff's Admissions, Set II, ¢ 931.1.)

And Withington testified that the state of technological
innovation in the general purpose computer business today is "at
least as rapid today as at any period in the past". (Tr. 112946.)
Newer technologies, with new potentials, are being worked
on by computer equipment manufacturers throughout the world. Those
technologies include "Josephson” technology, in development at IBM
and elsewhere (Gomory, Tr. 98248-64, 98268-73; E. Bloch, Tr. 92409~
12, 93429-39); optical fiber technology for data transmission
(Gomory, Tr. 98294-96); and speech recognition technologies, being
developed by IBM, the Japanese and others. (Gomory, Tr. 98299-05.)
What is important for the industry is that, as history has
ishown us, no single manufacturer can control or manage the techno-
logy. The pattern of new announcements which we have discussed
arlier illustrates the rapid diffusion of technological improve-
ents. That in turn has an impact on all industry participants.
inston Hindle of Digital Equipment Corporation told a group of
DEC's computer users in 1970:

"There is no looking backward in our industry, as you undoubt-
edly know. So if one stops to ponder the past and be self-

satisfied, the more aggressive competitors will quickly charge
past." (DX 517, p. 2.)*

* Hindle believed that statement was still accurate with respect
to the computer business in 1975. (Tr. 7447-48.)
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Burroughs' management, in its 1977 Annual Report, made a
similar observation:

"Advancing technology and changing market demand have led
to new products that are significantly more powerful and cost
effective. Dramatic new applications of these products are
creating expanded market opportunities.

"A major result of this rapid and far-reaching change is
that the industry has become increasingly competitive. Addi-
tional companies in the United States have entered the market,
and organizations outside the U.S. have emerged as significant
factors. A series of major price reductions during 1977 gen-
erated additional competitive pressure."” (DX 12289, p. 9.)

In 1979, near the close of the decade, the "U.S. Industrial

Outlook" for the computer industry, published by the Department of

Commerce (DX 12261), noted some of the developments which we have
found to be significant and discussed in our testimony:

"Japanese firms have recently entered the U. S computer
market . . . with a variety of products.

* * *

"Development of distributed computing capability, moving away
from the total dependence on large central processing units has
been aided by introductions of new terminals with data storage
and processing capability, small computers, and communications-
oriented software.

"As a result of a growing integration of computers and
communications, the convergence and potential conflict between
the largely government regulated electronics communication
%ndustry and the non-regulated computer industry increases."”

1d., p. 2.)

The report concludes with a prediction about the near
future with which we concur:
"The outlook through 1983 assumes intensified competition
in virtually all sectors of the industry, backed by both the

impetus of improved Very Large Scale Integration (VLSI) com-
ponents and the aggressive pricing actions of firms seeking
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market entry and expansion incorporating these components.

Foreign firms, particularly Japanese, will be more visible in
U.S. and foreign computer markets, having gained shares in an
expanding market at the expense of U.S. firms." (Id., p. 4.)
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