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CIA INTERNAL USE ONLY

23 April 1971

MEMORANDUM FOR: Holders of ASPIN Report

SUBJECT : Status of Final Report of Project ASPIN
(Automated Systems for the Production
of Intelligence, dated July 1970)

1. I noted recently a tendency to regard the ASPIN
Report of July 1970 as a statement of the DDI position
on the use of automatic data processing to support the
production of intelligence. This is not the case.

2. While I agree or have no comment on the majority
of the recommendations, I do disagree with certain key
ASPIN recommendations, particularly those that opt for
forcing centralization of data processing and management
systems. I regard such centralization as premature in
the light of present inadequacies in machines, technology,
and systems programming.

3. I also disagree with the procedures the ASPIN
Report recommends for CRS referring requesters directly
to individuals or for expanding services to other agencies.
I regard the recommendation for charging ADP costs to users
as too expensive for the presumed benefits.

4. A more detailed discussion of these and other
points is available in the DDI Information Processing
Coordinator's memorandum for the Chairman of the Information
Processing Board, dated 28 November 1970.

25X1A

R, J. SMITH
Deputy Director for Intelligence
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WIS 5905 74

1 DEC 1970

MEMORANDUM FOR: Chairman, Information Processing Board

SUBJECT: Comments on Report of Project ASPIN

l. The ASPIN Report has helped focus attention on the more
nagging problems of computer and ADP management in the Agency.,
Some of the more important of these are addressed below. The
rest are treated separately in an attachment,

2. Deficiencies that appear to need some urgent attention
are:
- There is no clear mechanism to assess the real
need for an ADP project,

- There is a tendency to attempt to solve line
management problems by layering of staffs and
coordinators,

- Present systems of determining the costs of a
proposed application are inadequate and ADP costs
usually do not get to the attention of line management
the way other costs do,

- Present methods of cost accounting for ADP Projects
are inadequate because they do not accurately reflect
the ADP resources used,

- Standards for Professionalism in ADP Personnel
are ill-defined and are not uniformly applied in
recruiting, performance evaluation, and career
management,
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- There has been inadequate planning over the long
haul for the acquisition and updating of ADP resources,

3. Working within the general framework of the conclusions
of the ASPIN Report, I urge that attention be focused on the
following:

IP Board:

- Strengthen the IP Board as a central point for
recommendations on the need for ADP applications
whose projected costs are above some predetermined
threshold.

- Strengthen the IP Board as the central point for
long-range planning for Agency ADP resources--
men, money, and machines,

- Reaffirm the coordinating and policy advisory
functions of the Board, making it clear that these
functions are not intended to usurp the functions
of line management,

Costing:

- Generate and apply a good ADP costing model to
existing and projected ADP applications,

- Bring these costs to the attention of higher manage-
ment by requiring that they personally review in
advance the costs for projected applications and
review each final quarter the costs of ongoing
projects.

Centralization:

- Encourage a higher degree of centralization for
major data processing applications,
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-Encourage a hi

gher degree of centralization in
ADP personne

1 management,

JOHN D, IAMS
Information Processing Coordinator
DD/S&T
Attachment;
As stated

ce: IPC/DDI
IPC/DDP
IPC/DDS

CONCUR:
25X1A

r,ﬁ;’{ %yg/ﬁé 7&
Deputy Director for Science and Technology Date
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DDS&T COMMENTS
ON

REPORT OF PROJECT ASPIN

November 1970
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1. FMSAC
1.4. Agree.

2. OCEL

2.4. To insure internal OEL coordination between collection and
analysis operations, an internal Program Review Board takes up the matter
of analysis whenever a new collection system is broposed. The recommenda-
tion to establish a Technical Review Panel is impractical and it is doubtful

- that it would perform a useful function if organized and staffed in the manner
suggested.

3. OsI

3.7.1. We agree with the recommendations; OSI has been carrying
them out for sometime, -

Approved For Release 2000/05/23 : CIA-RDP78-04723A00030002000A1 -4



STATSPEC

appre s Gl
Approved For Release Zﬁgﬁ 35 CIA-RDP78-04723A000300020001-4

(2) Arrangements werce made with Mr. I CRS, to usc 25X1A
Project VIVAX intcrests in future development of the automated disscmi-
nation system, Since the subject avea ol VIVAX is narrow and hipghly
specific (BW), it should prove a good test vehicle for Mr._' 25X1A
content analysis.

(b) OSI is using CAPRI. This system has potential for automation
of personal files in a batch environment. Also, OSI will use as feasible
the CRS work on personal file management suggested by pr G  25}1A

report.

(c) OSI recognizes the magnitude of the input/output problem for
ADP applications, The input problem is one of the reasons that OSI is
moving slowly in automating analyst files, Optical character readers
and computer output to microfilm are developments that are being
followed with interest.

(d) OSI has been supporting ADP education and training for its
personnel, During FY 1970, 12 students enrolled in 13 different ADP
courses. Their training program for FY 1971 includes 29 personnel
scheduled for 7 different ADP courses. Training has led to an increased
number of terminal users and a growing number of application programs.

5. IR

5.6. A study of costs/benefits should be made for the suggested
areas of automated assistance before establishing automation as an ultimate
objective.

9. OSR

9.5, Agree. We understand OSR is conducting such a test now.

XA

Text Processing Systems

V. A. The major thrust of the recommendations on the development
of ADP systems for text processing is that this effort should be consolidated.
This is probably a worthwhile recommendation when viewed in the light of |
altrustic goals such as eliminating duplication, pooling skills, and producing
a single, coordinated plan. Elsewhere in the ASPIN Report the comment is

Approved For Release 2000/05/23 : CIA-RDP78-04723A000300020001-4
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made that the user/analyst is responsible for designing his own system.
It is precisely this responsibility that will make any consolidation of
effort on text processing difficult. Analysts tend to view their require-
ments as unique. We agree that coordination of these activities needs
strengthening, but structuring a group with Agency-wide responsibility
for text processing may be as difficult as establishing a single computer
center,

Computer Graphics

II. D. This would introduce increased flexibility but for the present
we should be satisfied to get QUIKTRAK operational, get data files built,
and make some evaluation of the system before enhancing it in this
fashion.

II. E. Agree.

II. . Agree.

Organizational and Management Aspects

IV, A. Agreec,

IV. B. Disagree; the recommendation is significantly weakened -~
to the point of being unmeaningful == by the hedge of including another
unspecified computer center in the Agency. Let's worry less about
machine consolidation and more about policy, planning, management, and
people.

IV. C. An ADP career service is a red herring and should be a
low priority issue.

IV. D. Disagree; involves major organizational changes which would
need a lot more discussion and greater consideration of pros and cons.
The method of operation also suggests responsibility without authority.
This won't lead to the kind of improvements in application development
that the recommendation seeks. : :

F. Organizational Implications

The second recommendation applying to the duties of a proposed ADP
advisor to the Executive Director-Comptroller suggests that this advisor be

Sk T
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the ex officio member of the IPB. We note that this differs from the
ASPIN recommendation that he be Chairman of the IPB. We prefer the
latter if he stays out of line management responsibilities in the technical
review and personnel fields. He should understand that if he is a
substantive person of some stature in ADP, he will want to abolish his
job in a fairly short time. If not, he shouldn't be hired in the first place.

Structural File Systems

V. A, Agree.

V. D, Agree.
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25 November 1970
SG-70/402

MEMORANDUM FOR: Chairmasn, Information Processing Board

SUBJECT : Plans Directorate's Comments on ASPIN Recommendations

1. The Plans Directorate either apgrees with or has no comments
on the majority of the ASPIN recommendations. Our comments will be
confined to those concerning the management of of ADP resources for
the Agency. In paragraph 21 of the summary dated 2 October the cen-
tral management review of major ADP projects was recommended. The
DDP, as is known, has for years had a committee of senior officers,
the C5 Record Committee, which considers all propossls for computer
-applications and which gives management guidance to the development
of the CS's computer resources. Additional central manegement review
of major activities would be welcomed.

2. This paragraph also recommends the establishment of an Agency-
wide ADP career service. While I feel that there are general benefits
for the individual and the service to be derived from rotating individ-
uvals among ADP centers, I question the concept of the centralized career
service. The DDP has not been satisfiled with the functioning of this
concept for 1lts support officers. Since support officers are rotated
- by, and promoted by organizations other than the DDP they are not always
responsive to the DDP's needs. If rotation while maintaining basic
directorate afflliation becomes the practice, it would be necessary to
assure that personnel, particularly systems analysts, assigned to our
Directorate be given sufficient time to become thoroughly familisr with
its pecullar problems.

3. Waile the economies of scale for large processors are very
great, it appears to us that the software problems are such as to pre-
clude centralization of the Agency's computing powers. The CS's
requirements to maintain and search a very large file with a very high
volume of inquiriles and to expand the support of its overseas activities
Trom 1ts computer center calls for the continued existence of a facility
adequate to fulfill the CS's needs.

o a
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L, The DDP's project justification system provides adequate
rmansgenent review and the control of ADP costs, and therefore, the
proposal tO charge users 1s an unnecessary complication in our

judzment.
25X1 A
IPC/DDP
¢  IP Board Members:

25X1A

A/IPC/DDS&T, Mr. Iams
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23 November 1970

MEMORANDUM FOR: Chairman, Information Processing Board

SUBJECT : Intelligence Directorate Comments on
ASPIN Recommendations

We either agree or have no comment on the majority of
ASPIN recommendations. Our comments on those with which
we disagree either wholly or in part are attached. These
comments are keyed to the attached set of consolidated
general conclusions and recommendations and not to the

original ASPIN report.

DDI Information Processing Coordinator

Attachments: a/s
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ATTACHMENT

RECOMMENDATIONS 4, 6, 7, AND 22

1. These recommendations call for:
a. A single interactive system at headquarters;

b. The utilization of general data management
systems;

c. The provision by OCS of an interactive
capability for handling large information storage
and retrieval files such as AEGIS, and;

d. An Agency policy of a centralization of
data processing in OCS.

2. The technical outlook for the machine aspects of

such capabilities seems good for some time past the mid-
seventies. I 1o20ds 2
"pest" guess that by 1975 component costs will have dropped
rather dramatically so that very complex large central
processors will evolve which will be replete with built in
control and reliability (redundancy) features. Such devel-
opments are expected to greatly reduce the present impedi-
ments to the development of large scale on-line systems,
permit mixed mode processing of batch, remote batch and

. interactive foreground operations, and, despite the large
increase in complexity, result in system costs half what
they are today. By 1980, this same best guess suggests
the advent of really large inexpensive machines--20 to 40
times the performance of today's large processors at 20-40
percent their cost--and, possibly, the advent of such low
cost solid state memories that memory constraints and
mechanical technology (tape drives, drums, disks, etc.)
will disappear.

25X1A

3. The foregoing leads us to two reactions to the
ASPIN recommendations that machine operations and interactive
services be highly centralized:

a. While the potential economies of scale and
technical feasibility appear probable, they are still
several years off;

Ll 1
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b. The Board should certainly keep aware in
some detail of the progress of such developments
over the coming years.

4. At present there is to our knowledge no general
data management system capable of handling both large
data files, and a wide variety of mathematical and
statistical calculations. Probably there will never be
a truly general (do anything - do everything) data manage-
ment system. The |l consultants to Project
ASPIN suggested at least three types of structured files
might be justified for separate treatment (biographic,
statistical/tabular, and the standard index--coordinate/
hierarchic). The consultants regarded as premature any
judgments with respect to free text and graphic files.
Because of the engineering inefficiency and performance
degradation inherent in large, general, flexible software
systems, I s.cccsts that the future development
of such systems may depend in no small part on the "cheap"
processors referred to above.

5. We support the recommendation that a small set
of reasonably general data management systems be acquired
if the IPB can identify a set which would cover a large
number of Agency applications. We are not, however, very
sanguine about the early advent of a system which will
handle large files although we encourage the search for
such a system.

6. We also would suggest caution on the part of the
IPB in connection with the centralization/decentralization
issue, even in the longer term. We believe that the
machines will eventually become the least weighty of the
elements in the decision. The responsiveness of our
computerized reference activities to intelligence produc-
tion will continue to be one of our principal concerns.
If dedicated systems satisfy our needs in this regard,
we would see little point in moving toward centralization.

7. In light of the above, we feel that to force
centralization in the present environment of inadequate
machines, technology and systems programming is almost
certain to result in more inefficient, more costly and less
responsive processing. Over the next 5-10 years technical
progress may make such centralization feasible. Meanwhile,

o -9-
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we should continue with our present reasonable organizational
alignment within the Agency and watch technical developments
that might have an impact on our future planning.

RECOMMENDATION 13 (Central Reference Operations)

8. While we agree with the general conclusion behind
this recommendation-~that improved knowledge of the existence
of specialized collections of information is desirable--we
disagree with the procedures recommended in two instances:

a. The creation and maintenance in CRS of a
directory of personal and organizational collections,
and, ' '

b. The increased emphasis on establishing CRS
as a point of contact for requests from outside the
Agency.

9. The compilation of a personnel-area-subject
directory of personal and organizational collections of
information is an appropriate function of CRS. Direct
referral of requestors to individuals throughout the
Agency could prove bothersome and have a deleterious
effect on their task of producing intelligence. Alterna-
tively, we would support the establishment of a query
control officer in each office in the Agency which holds
collections of intelligence information, because we realize
that queries of such collections are necessary. In
conjunction, CRS and the appropriate query control officer
could monitor requests and service them in the most expe-
ditious manner.

. 10. Agency regulations already have established CRS
as a point of contact for information requests from within
the Agency but, except for biographic support, CRS is
required to support other agencies only "to the extent
possible." Because of severely reduced resource levels

in recent years, we have been curtailing our services to
other agemncies, particularly in providing them with their
own material or with material which they clearly have

or should have in their own files.

‘ . _3_ .
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RECOMMENDATION 21 (ADP Advisor to ExDir)

11, This is apparently recommending a senior technical
ADP specialist as an advisor to the Executive Director-
Comptroller. We feel that technical problems should be
solved at a much lower level and that technical feasibility
should be resolved long before the ExDir must make a policy
decision on an ADP matter. In any event, the technical
group of the Information Processing Board should be able
to handle such technical matters as might need to be brought
to ExDir attention. Tasks in this recommendation relating
to responsibility for establishing standards and ADP
‘planning are covered by Recommendation 24 with which we
agree. The recommendation that the ADP advisor be the
head of the ADP career service is covered in Recommendation 25
below.

RECOMMENDATION 23 (Charge ADP Costs to Users)

12, The notion that a charge back system somehow
creates conditions of more effective utilization is a
myth in a government bureaucracy. Such a system might
work where personal income and expenditures are involved
but the effect of this recommendation is simply a change
in bookkeeping procedures. Because a charge-back system
will result in an increase in bookkeeping procedures and
thus costs, such a system would be not only ineffective,
but more expensive.

RECOMMENDATION 25 (ADP Career Service)

13. We disagree only with the ADP Career Service
portion of this recommendation. We feel that the
establishment of an inter-Directorate career service is
only worth-while if the tasks are virtually identical
despite component of assignment (e.g., communications).
While there are certain basic skills common to all types
of ADP processing, much of what ADP analysts do depends
on whether their assignments are in a component dealing
primarily with computations, signal processing, large
file storage and retrieval, etc. Commonality of skills
between these types of ADP tasks is probably not great
enough to gain whatever advantages might accrue from a
common career service and would be disadvantageous to
those individuals who would prefer to pursue a career
within one of the functional components.

' Approved For Release 2000/05/73.: CIA-RDP78-04723A000300020001-4
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2 October 1970

ASPIN - GENERAL CONCLUSIONS & RECOMMENDATIONS*

INTRODUCTION

1. In general, automation systems in support of
intelligence production in the Agency are functioning
well. Many programs are already established as inte-
gral and essential components of the research process
and others will undoubtedly soon achieve this status.
Resources employed in these systems are fairly exten-
sive and compare generally with those utilized in
support of intelligence collection or administrative
tasks. While not all applications have proved cost
effective, the failure rate has been surprisingly low
considering the general state of the art in the computer
applications field.

INTELLIGENCE PRODUCTION

2. The difficulty of communication between analyst
and data processor often causes delays, frustrations,
and even inadequate programming in applications develop-
ment. An active effort to reduce these communications
problems is long overdue. We believe that the identifi-
cation of the problem and recognition of the common
goals of the participants is one avenue of attack on
the problem. The development of programming skills
within production components is obviously another, and
demonstrably effective, way of breaking down communica-
tion barriers.

We recommend that the Information Processing
Board (IPB) create the means for the development of
meaningful communications between the systems analyst-
programmer and the substantive analyst engaged in the
common development of a computer application.

*This summary has been prepared by the DDI Planning
Staff from the full text of the ASPIN Report and
covers only the general conclusions and recommenda-
tions and excludes those relating to specific offices.
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3. The research analyst or the analyst engaged
in data reduction has been more interested in an on-
line, time-sharing system than he has been in the
traditional batch processing activities. Many observers
believe that analyst interest in the time-sharing
phenomenon is transitory. We feel, however, that there
are some basic appeals to the analyst in these systems
which will provide a sustained, widespread use of
this system. There already is a clear demonstration
from observation of NPIC as well as OCS Interactive
Services that established users of ADP service can and
do make wide use of time-sharing. Many analysts want
a facility to create, change and rearrange files on-
line in an effort to escape what they regard as tedious
and unnecessary steps in present file creation and file
manipulation techniques. Some have achieved this
- capability to a limited degree; most of this use is
in the offing.

We recommend that the Information Processing
Board assure that the present effort to provide a
general time-sharing capability im 0CS to serve the
interest of the Agency as a whole be strengthened to
provide not only on-line but also remote batch process-
ing and remote job entry via terminals distributed so
as to make them convenient to users throughout the
intelligence production components.

4, The development of multiple systems militates
against one of the basic requirements of the intelligence
analyst -- convenience. The remote user of the time-

sharing computer should be able to communicate in a
single language from a single terminal to the processor(s)
which contain the data he needs. Now, in fact, analysts
who have both an interest in any of the large files and
in guick computational capability must have two consoles
and know two query languages.

We recommend a single, integrated, interactive
system to serve intelligence production components at
headquarters.

5. The Agency has had its most serious difficulties
in trying to implement large ADP applications, a familiar
complaint elsewhere as well. Each of the three processing

., 3 -2-
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centers serving the intelligence production components,
however, has at least one successful large application
in operation, and each of these applications was
designed to provide broad support to intelligence
analysts; two of these centers are presently supporting
large scale on-line activities as well.

6. We believe that the most likely future approach
to large applications will be via generalized data
" management systems. These systems provide a common
framework, yet one with great flexibility, which may
be used to manipulate a variety of analyst files. Most
such systems provide the ability to augment the basic
operations by user supplied functions to permit greater
specificity of processing. General systems to incor-
porate such applications may best be acquired from
commercial vendors in the interest of economy of
maintenance, and simplicity and generality of system
operation.

We recommend that the Information Processing
Board assure the acquisition, development and use of
general data management systems which are sufficiently
close to the general design requirements for Agency
data processing applications to permit their adaptation
and use for a wide range of data processzng applications
and data processing centers. The acqutswtﬂon of such
systems should be coordinated with the major users of
0C8 and with each of the components who have their own
data processing centers, i.e., NPIC and CRS.

7. We concur in the 0OCS judgment that it is
necessary to provide a satisfactory on-line, time-
sharing service for large information storage and
retrieval files. The large, on~line, missile and space
file (MISTAC) is essentially unavailable at present
because of development work undertaken on it in an
effort to get faster response. A large ground force
file (QUIKTRAK) is being operated experimentally with
considerable assurance that part if not all of this
system will require an interactive environment in the
near future. The AEGIS document index system seems
to us an excellent candidate for operation in an
interactive environment in the next two to three years.

P : =-3=
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We recommend that the Information Processing
Board, in consultation with the interested parties,
assure that the 0C0S Interactive Services include a
general data management system capable of providing
quick response capability for large information storage
and retrieval activities of the type characterized by
the MISTAC, AEGIS, and QUIKTRAK data bases.

8. The need for development of special applica-
tions will obviously continue. Analysts will continue
to have specific objectives which must be achieved
and which will not always fit within the framework
of generalized systems.

We recommend that the Information Processing
Board assure that the capability for development of
unique computer programs be maintained for applications
whose objectives are clearly unattainable by incorpora-
tion into a general data management system.

9. Several production components have been hiring
and developing their own computer programmers. Although
few of these individuals have the design and programming
skills necessary to plan and execute a major computer
application, we favor development of programming talents
among production analysts largely to provide better
conceptual design for applications. Professional
programmer-analysts, assigned to the production components,
could best undertake the detailed design and programming
of computer applications of any size. They could also
be used to assist the production component in planning
the development and evolution of computer applications.

We recommend that applications programmere (this
would presumably include a major share of the applica-
tions divisions' personnel) from 0CS be assigned to and,
where feasible, colocated with analyests in the produc-
tion organization for whom they are designing and
programming. Their work during their period of assign-
ment should be controlled by the hoet production
organization.

We also recommend that the Agency provide time
as well as professional and clerical assistance to a
few talented individuals each year to explore, develop,

Lx,‘ % 1
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and test essentially new techniques or new concepts
in the use of ADP to support intelligence analysis
and production. These applications may be developed
under the leadership of either the substantive com-
ponent, or 0CS depending upon the nature of the
application and the resources required to do the job.

10. We are impressed with the need to emphasize
the early and complete immersion of those individuals
who do the data reduction and analysis in the design
of new collection systems. We have seen the beginning
of recognition of this proposition in the coordination
-of the RH and HX collection programs with the data
processing people. Early access to the proposed format
for reporting by collectors makes possible changes in
the format to accommodate both data processing systems
and analytical techniques which would otherwise be
overlooked. Perhaps more important, early coordination
makes possible the orderly design and development of
the automatic and manual capabilities required to
process the output of these systems once they become
available.

We recommend that the Agency establish as
standard procedure in the development of new collection
systems the coordination of the data collection formats
with the individuals who must process and analyze the
data.

11. COINS has been of almost no use to the
production analyst although it represents something
of an achievement in concert of community action on a
collective data processing experiment. We believe
that the procedures used to support and perpetuate
COINS will seriously delay rather than hasten the
advent of an inter-agency system. The emphasis on
the development of automated files and their process-
ing in a large computer network as a gual in itself
is a highly gquestionable procedure. But it is exceeded
by the notion that this process should continue until
it is successful. Certain of the premises of COINS
with respect to the technical achievement of time-
sharing systems and of the identity and duplication
of intelligence community files appear to have been
seriously in error. The COINS effort seems to have
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generated a life of its own. It has been an exceedingly
expensive effort for the Agency, and it promises to
become even more expensive should the Agency have to
dedicate an entire computer system to it as additional
evidence of good faith.

We recommend that the Agency seek to secure
an evaluation of the present COINS experiment at the
earliest poseible moment in an effort to provide
clearver guidance for future Agency planning for partici-
pation in Intelligence Community ADP activities.

12. Computer graphics, which we would define as
the development of programs to transform stored digital
data into meaningful spatial relationships, have been
given little attention in OCS. Aside from AUTOMAP
which was developed to facilitate cartographic presenta-
tion, there has been little use of graphic presentation
or display. We note this omission because CIA analytical
reports are distinguished by their liberal and effective
use of graphic presentation to augment text or data.

: We recommend that increased attention be given
by 0CS, in elose cooperation with NPIC and ORD, to the
development of a strong computer graphics capability

for support of analyst use of the time-sharing system.

INFORMATION HANDLING

13. There are in the Agency a considerable number
of specialized information centers. This requires the
user to be a specialist or to use the services of a
specialist to search and understand the resources of
such a center. Moreover, these collections frequently
are not known to analysts. We believe that these
collections would be more effectively exploited if a
central directory of them were maintained.

We recommend that:

(a) the Central Reference Service create a
personnel-area-subject dmrectory of other organized
collections of information in the Agency. This directory
should include both personal and organizational collections

T
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of information and authorization points for control
of access to the respective collections.

(b) the Central Reference Service be the
point of contact for any general request for intel-
ligence information from outside the Agency or from
within where there is no known point where the informa-
tion 18 available. ‘

(e¢) only those data which are generated
and accessioned by CRS be provided as a dirvect response
and that all other data be sought from the appropriate
center,

It 48 also recommended that:

(a) the present concept of (RS indexing be
continued, and a systematic effort undertaken to
encourage indexing input from the substantive analyst.

(b) the Central Reference Service seek as a
general objective a standardized document veference
number which san be put on the intelligence information
document befowe it is disseminated. This reference
number should be capable of being generated and ineluded
in the format of any automated dissemination system,
and should become a part of that system as quickly as
possible.

14. CRS is presently conducting an experiment
with a General Electric processor (GESCAN -- earlier
called RSM) which will execute high speed search on
machine-readable text. There has been a great deal
of analyst interest in this processor for searching
large bodies of machine readable text. The device is
attractive initially because it can be used essentially
in an interactive mode. While it is slow in comparison
with interactive search of direct access files, it is
the only available method for interactive search of
unformatted text files.

We recommend that the Agency continue to
experiment with a limited number of applications in
which documents are stored and searched retrospectively
in an electronic full text format.
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15. We believe a concerted effort should be made
to convert AEGIS into an on-line system. CRS should
work closely with OCS to achieve a data base design
and a query language which can be used throughout the
Agency for the exploitation of large, content oriented
files.

We recommend that an extensive interactive
(man - machine - data bgse) capability with the Central
Reference Services intelligence document index be
developed and tested qs quickly as feasible. This is
one of the few large data bases in which there is
potentially wide interest, frequent use and a require-
ment for precise, quick responses.

1l6. CRS is presently introducing a limited system
for automatic dissemination of documents received in
machine readable form. Preliminary findings indicate
that an operational system is practical and may be cost
effective. We believe that the system may also help
to improve document indexing.

We recommend that the experimental work under
way on an automated dissemination system be maintained
and each distribution point be urged to cooperate with
CRS in providing "dictionary" terms for the system.

We also recommend that planning for under-
taking an extension of the automated dissemination
system to all State, Defense and Agency positive intel-
ligence information received in machine language be
undertaken coincident with the beginning of feasibility
testing of the present experimental system. '

- COMPUTER CENTER OPERATIONS

17. The Office of Computer Services was organized
to operate: (1) a general computer processing center
for the Agency as a whole and (2) to provide pbersonnel
with computer pProgramming and computer applications
design experience to assist analytical and operational
components in the development of computer assisted
solutions to their work.
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18. While considerable uncertainty has developed
among ADP users as the result of rapid technological
change, some seems to be the result of premature
announcements of changes in OCS plans. Frequently the
user has no opportunity to participate in the decision.
He must rework his computer applications to accommodate
such changes with no benefit to him.

We recommend that 0CS develop a mechanism
for communicating plans for major computer system changes
- to user components and of eliciting their viewpoints.

19. Customers who have operational computer
applications tend to be pleased with the service they
receive from OCS. Everyone would like his work done
more quickly but there are few customers who think
the attention their processing requests received is
less than satisfactory. The most frequent complaint
expressed by customers has been their inability to
maintain the job control language and the reference
calls in their programs sufficiently current to assure
that they would run on any occasion without interven-
tion by the OCS production control or technical programming
staff.

20. The present OCS Procedures Manual does not
present a complete set of procedures for the programmer
in the user organization to assure satisfactory prepara-
tion and operational readiness of his program. Either
this manual should provide more complete information
on the Job Control Language (JCL) needed, or someone
should be furnished full time in 0CS/Operations who
can prepare JCL for anything that may be brought in
to run. If the JCL procedures manual were in the Inter-
active Services System, the procedures would be available
continuously.

We recommend that a complete set of procedures
be available to assure that a job can be written and
run without intervention from 0CS programmers.

-9=
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ADP MANAGEMENT

21. We believe that more effective control of
Agency ADP activities is needed. There should be more
complete, clear and formal documentation of computer
processing proposals and applications. There needs
to be both an initial and a continuing systematic
review by directorate management, and a centralized
review of large projects and projects which impact on
more than one directorate.

We vecommend that a central technical manage=
ment review of major ADP projects be created under the
present umbrella of Executive Director-Comptroller
respongibility for Agency ADP management and that a
Ffull-time position of ADP Advisor to the Executive
Director-Comptroller be created for an experienced ADP
professional whose responsibility it would be to:

(a) advise the Executive Director-Comptroller
on all professional/technical matters relating to ADP;

(b) be chairman of the IPB and the director
of its permanent staff;

(¢) review the various local plans, provide
teehnical input to the IPB and, periodically, develop
a etatement of long-term ADP objectives for the Agency;

(d) assure that computer application design
proposals ‘are given adequate review by a central technical
review panels

(e) prepare Agency-wide ADP technical standards;

(f) serve as chairman of the Agency-wide ADP
Career Service Board; and

(g) serve as focal poznt for internal leader-
ship and for external relations in ADP technical/professional
matters.,

We also recommend that the Divector/0CS be
an ex officio participant on the Information Processing
Board and that the DD/S&T be represented on the Board

-10-
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by an individual who reflects the computer user popula-
tion of the whole Divectorate.

22. With the rise of complex computer systems
to which the user is offered easy remote access,
large hardware, programming and communications expendi-
tures are required to provide the speed and reliability
necessary to such systems. Large Processors provide
economies of scale not achievable with smaller systems.

We recommend that the Agency establish a
policy which provides a high degree of centralization
in data processing activity in the Office of Computer
Services, but which permits the acquisition of small
or medium computer processors by other offices where
there s a demonstrable economy in using a stand-alone
computer system. ‘

23. We believe that data processing facilities
will be more effectively utilized if the user were
required to bear the costs of ADP services.

We recommend that a means of pricing data
processing services performed by computer centers be
developed, and that each user component be required
to budget for its data processing services in essentially
the same way that property funds are handled.

24. We believe that ADP management would be
strengthened and made more efficient if some genuine
Agency-level effort were undertaken to coordinate and
direct those activities which have multi-office, multi-

- directorate impact.

We recommend that the Information Processing
Board provide for:

(a) a more definitive statement of Agency
ADP objectives by vegular revision and publication of
the Agency ADP Plan;

(b) the definition and publication of Agency- .
wide ADP technical standards beyond the present work
on nationwide (USASI) standards; and,

l]I',A—RDP78-04723A000300020001 -4
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(e) minimum standards for control over data
entry, data base documentation and file maintenance
for any ADP application serving more than one component
(defined as a unit under the first-line supervisonr).

25. Finally ADP career development and training
should be strengthened. :

We recommend:

(a) an Agency ADP Career Service;

(b) ADP training programs with additional
emphasis on the role of the user in an on-line and/or
real-time computer environment; and,

(e) more widespread development of office

level training in the use of ADP <in intelligence
production and information processing.

RESEARCH AND DEVELOPMENT

26. We believe that ADP research and development
activities should be transferred to OCS. 0OCS not only
has the technical expertise necessary, but, more
importantly, has a better acquaintance with user
requirements arising from its operational responsibility
for ADP processing.

‘We recommend that the DD/S&T review the
present division of effort between ORD and 0CS in the
area of information processing reseaveh and development
againet an alternative allocation of functional and
effort which would provide for:

(a) the transfer of the responsibility for
computer application design and development effort from
ORD to 0CS;

(b) the transfer of appropriate computer
processing equipment from ORD to 0cs;

AT : ] —12_ .
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(c) subsequent ADP equipment or software test
and analysts to be conducted by 0CS except where thé
items are a direct adjunct of a spectal processing
center such as NPIC; and,

(d) 0CS to issue a current publication to
announce new activities, new products, and new develop-
ments which its research and development component
considers of general interest For Agency components
engaged in information processing.

In addition we recommend that the DD/S&T and
the Information Processing Board reject the proposal
of the R&D Subcommittee of the USIB Information Handling
Committee for a aommunzty ~-wide R&D center on the basis
that the recent experience with COINS and the IPRD which
we believe demonstrate both the difficulty of an inte-
grated community activity and the impracticality of
performing research and development divorced from both
computer operating centers and ADP users.

Finally we recommend that research and
deveZopment progects or programs in the area of informa-
tion processing be submitted to the same sarutmny as
required for regular ADP projects.

. =13-
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Briefing Outline re ASPIN

Organization and Management Recommendations

1. As a gereral policy the Agency should promate a high degree of

centralization in data processing activities, The focus to be on OCS.

2. All major ADP systems proposals be reviewed on the Agency
Jevel by a full time ADP professional who will serve as (Chairman of
the IP Board and principal ADP Adviser to the Executive Director-

" Comptroller. '

3. Create a permanent staff for the IP Board to provide Agency
level review of systems proposalé in terms cf Agency goals and
objectives, Agency ADP plans, and Agency technical and procedural
standards which are to be developed. Staff to be chaired by the ADP
Adviser to the Executive Director-Comptrolier. '

4. Appoint a DD/S&T representative to the IP Board who will
reflect the user population of the Directorate; the D/OCS should be
designated an ex officio participant in IP Board proceedings.

5. Create an ADP Career Service,

6. Develop a comprehensive cost-accounting system for data
processing services., Components to budget for data processing
services and pay for these services by the transfer of funds.

7. Review of existing ADP training programs to foster increasing

involvement of substantive, nen-ADP professionals.

Computer Applications in Support of Intelligence Production

]. IP BRoard should look to the private sector for commercially
available general data management systems which will handle a
wide range of Agency applications in a more economical and timely
manner. (Reference to Agency tendency to develop overly elaborate
specialized systems which are not compatible or standardized.)
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2. IP Board should look for ways to improve communication
between the ADP technician and the substantive anaivset who are
involved in the development of an ADP application,

3. Develop means to ensure that the Agency keep abreast of
new ADP techniques and -concepts that may be applicable to the
production of intelligence. '

4. COINS be evaluated soonest to help Agency planning for
participation in Community ADP activities.

H

OCS Activities

1. OCS plans for changes in major computef systems be
coordinated with user components before submission to the
IP' Board for review.

2. OCS personnel (applications programmniers) be formaliy
asgigned to the production component which is sponsoring the
application effort, and their work controlled by the host production
office. (Rotation back to OCS wouid be negotiated upon completion
of task.) . '

3. Increased attention be given to the development of a strong
computer graphics capability,

4. OCS to plan for the acquisition of a proprietary general data
management system; Lhis effort to be coordinated with the major
users of OCS services as well as with NPIC and CRS. {This
recommendation 4lso recognizes that certain unique applications
may require unique computer systems, )

5. OCS to provide a single on-line service to all the intelligence
production components at tleadquarters.

¥
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Central Reference System

L. CRS to expand its capability to service internal and external
requests for intelligence information in CIA. (Community Information
Services Center concept. FEach agency develop such a center as point
of contact for all other agenc1es )

2. CRS to continue work on an automated disseinination system
initially for COMINT and plan to extend this eventuaih to State and
other non-Agency traffic,

3. CRS Document Index’'should be developed for on-line, interactive
use by substantive analysts,

4. Although the present method of document storage and retrieval
is acceptable, the Agency should continue to experiment with improve-
ments for compatibility with the speed of an on-line document index
system.

Research and Development in Information Proc essing

I. Transfer the respensibility for rescarch and development in
information processing from ORD ro OCS: this developmental
responsibility to include problem definition and computer application
and design,

2. Transfer standard computer processing equipment from ORD
to OCS to support OCS's expanded R/D effort,

3. ORD contracts to be reviewed by the IP Board to determine
which should be continued and under whose management.

4. Testing and aralysis of developmental ADP equipment and
software should be conducted by OCS except whetre they are in support
of a special processing center like NPIC. (NPIC would procure and
test their own systems. )

5. R/D projects or programs in the area of information processing
should be subjected to the same Agency-level evaluation as other ADP
projects.

6. OC;S to publish a periodic report on its R/D activities for
Agencyv-wide consumption.
Approved For Release 2000/05/23 : CIA-RDP78-04723A000300020001-4
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SECRET 15 0CT 1970

MEMORANDUM FOR: Chairman, Information Processing Board

SUBJECT ¢ ASPIN

1, Attached is & long memorandum quoting recommendations
extracted from the ASPIN Report and my comments about each of them.
Neither the comments nor the ASPIN Report have been circulated or
coordinated amofg the Support Offices. A copy of the comments has
been made available to the Deputy Director for Support but there
has not been time for him to review them.

2. You will note that I have offered a comment about nearly
every recommendation in the report. I find this regrettable. You
will also note that the comments are not always comstructive in the
sense that they do not offer alternative proposals or suggest means
of accomplishing the objectives of the individual recommendaticas.
Thie is also regrettable but I see no reasonable alternative. Too
many of them require separate additional study and staffing before
they can be implemented or acted upon. Too many others are inter-
related or interdependent requiring that they be considered in some
series of aggregates, but the report leaves the development and
congiderations of the aggregates entirely up to the individual
reader. Very few readers will have the time or the inclination to
give the report that much study. This seems to suggest that the first
recommendation to be considered is the one which would establish a
full-time information processing capability at the level of the
Bxecutive Director-Comptroller.

25X1A

Chief, Support Services Starf

DDS/SSS/RHW:hrf (13 October 1970)
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15 UCT 1970

MEMORANDUM FOR: Chairman, Information Procesaing Board

SUBJECT : ASPIN Report

You have asked the Information Processing Coordinators to
comment about the ASPIN Report.

Part 11, 18-20

"No., 57. 'The Agency establish as standard procedure in the
development of new collection systems, the coordination of the data
collection and data forwarding formats with the individuals who nust
perform the data reductiom and analysis of the data should the
collection system become operational.”

COMMENT @

Coordination with interested Support Components, particularly
where there are space or communications requirements, should not be
overlooked in the development of any procedures. This should be
accomplished, of course, in the normal course of events but it doesn't
always happen. The Technical Facilities Committee is avallable to
facilitate this process and a requirement that it be used should be
incorporated in coordination procedures.

Hew collection systems inevitably produce new products which,
ao matter what form they take, are records and must be considered
as such. Some of the records eventually become archives. Records
management considerations should be taken into account from the
inception of the projects so that retention plans, disposal schedules,
etc. can be developed.

“No. 58. The Information Processing Board assure the acquisi-~
tion, development and use of one or more general data management
systems which are sufficiently close to the general design require-
ments for Agency data processing applications to permit their adapta-
tion and use for a wide range of data processing applications and
data pypcessing centers...."
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COMMENT :

This, and several other recommendations throughout the report,
suggest action by the Infornmation Processing Board which the Board 1s
ill-prepared or 1{1l-equipped to take, depending upon what 1s meant by
vagsure the acquisition, development, and use". The Board is not
equipped to do analyses of the design requirements of data processing
application in enough depth to permit 2 reasonable evaluation of their
suitability for general use in all data processing centers. In any
case, I don't believe the poard should attempt to set {tself up in a
way which would permit it to look as closely over the ghoulders of
the several computer centers in the Agency as would be required to
produce the assurance recommended. The Board has no reasonable
alternative but to rely upon the technical expertise in the several
computer organizations to communicate with each other. Prescription
of a policy that cooperation and coordination will be practiced carries
no guarantee that it will be done. What the Board can do within its
present competence to assure that coordination and cooperation take
place must be pretty much limited to some sort of monitoring and pre-
sumable that will, as 2 matter of practicality, come down to the
acceptance by the Roard of the assurances of the several computer
centers that they are in fact coordinating and coopereting with each
other. There comes a point when good Agency management means gimply
reliance upon the management competence of subordinate echelons.

“No. 59. The Information Processing Board assure that the
present capability for development of a unique program to process an
application is maintained, so that any application whose objective 1s
clearly unobtainable by incorporation intc a general data management
system may continue to be developed...."

COMMENT :

Again, I don't know what the Board can do to emsure that they
have this assurance., The normal demand for service is probably all that
is necessary to ensure that this type of capability is maintained.

There should, however, be some way to avoid designs of "unique" appli-
cations being forced into some particular shape to pernit their being
serviced by generalized software systems when separate software would
be preferable. But, again, this is more & concern of the individual
customer in his relationships with the computer center than it is a
matter with whieh Agency level management should be concerned, TFerhaps
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there should be some expression of Agency policy which the Directorates
cen implement which will protect the customer from having his applica-
tion distorted to f£it a generalized poftware system when specialized
programs would serve the requirements better.

"No. 60. The Information Processing Board and its Technical
Panel be charged with creating the means for the development of
meaningful communications between the systems analysts-programmer and
the substantive analyst who may be engaged in the common development
of a computer application. Have them assure that the requisite
training is given to accelerate the reduction of communication barriers
which still exist."

COMMENT:

This is a laudible objective but it is difficult to see what
contribution the Board can make toward its achievement. The problem
js more than a problem of communication; it is a problem of attitude
and it may be that only the passage of time will correct it. 1f there
is gsome identifiable direction which can be taken, it would seem more
appropriate that it be taken at the Directorate level or subordinate
echelons. The Support Directorate would be happy to have any assis-—
tance it can get and will take advantage of any guidance that may be
available to help improve cormunication between substantive people
and computer people. We have not yet been succassful in identifying
what "requisite training" can be given to reduce communication
barriers and influence attitudes.

"No. 61. The Agency provide time and professional and clerical
assistance to a few talented {ndividuals each year to explore, develop,
and test essentially new techniques for new concepts in the use of ADP
to support intelligence analysis and production. These applications
may be developed under the leadership of either the substantive com-
ponent, or 0CS, depending upon the nature of the application and the
resources to do the jeb."

COMMENT :

This recommendation requires elaboration. There is some impli-
cation here of a "yrhink-tank" concept which would make 1t possible for
people to be relieved of their normkl dutles for a year to experiment.
Having the applications developed under the leadership of O0CS for the
gubstantive component seems to imply an expectation that the recommen-
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dation contained elsewhere in the ASPIN Report to abolish ORD has
already been accepted.

Presumably this recommendation wmeans that the Agency should create
an atmosphere, or establish a policy, which would permit the kind of
activity recommended to occur. The Agency can't provide time. Time has
to be made available in terms of the time of individual participants and
this can only be done by thelr parent components. This raises the
question of practicality.

I have no problem with the concept but it will require considerable
elaboration and refinement of the definition of what is meant before much
of anything can be done about providing a mechanism for its accomplish-
ment. In any case, if it is to be an Agency comcept, then it should be
truly Agency and not limited to {ntelligence analysis and production.
Talented experimentation and exploration can be applied to most of the
things in the ADP world which are of interest to the Support Directorate.
1 realize that the recoumendation may have been stated in this way in
keeping with the scope of the ASPIN study but if we are going to deal
with the recommendations in an Agency context, then this recommendation
is one which should be so consldered.

"No. 62. The Information Processing Board assure that the presenmt
effort to provide a general time-sharing capability in OCS to serve the
intercsts of the Agency as a whole be strengthened to provide not only
on~line but alsc remote batch processing and remote jcb entry via
terminals distributed so as to make them convenlent to users throughout
the intelligence production components.”

COMMENT

Again, the scope of the recommendation seems to be intended to
conform to the scope of the study. If the Information Proceasing Board
is to interest itself in the manner in which 0CS provides service to its
customers, then the Board should be i{nterested in the manner in which
that service 1s provided to all 0CS customers. The implication of the
recommendation is that only OC5 will have a general time-sharing capa-
bility and, therefore, the Board need only to look over the OCS shoulder
and not concern itself with what occurs in the other computer centers of
the Agency. In any case, the question of how the Board, with its present
resources, can provide itself with the assurance recommended; how it can
provide that assurance within the present management-hierarchical-
atructural relationship between the Board, OCS, and the other computer
centers, and whether it should concerm {tself with these matters will
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have to be examined with some greater care. Even though the arguments
used to support a single general time-sharing capability in OCS to
sarve the interests of the Agency as a whole may seem so persuasive
that we evidence an inclination to accept them, we should not act upon
that inclination until all ramifications of how, who, and whether have
been carefully considered.

“No. 63. The Information Processing Board, in consultation with
the interested parties, assure that the 0CS interactive sexrvices system
provides a general data management system capable of providing an on-
line, quick response capability for large information storage and
retrieval of the type characterized by the MISTAC, AEGIS, QUIKIRAX,
data bases. We believe that the present and foreseeable rates of use
for these files in an on-line environment are not high emough to
warrant economic use of individual processers to support them. "

COMMENT 5

The coument addressed to No. 62 immediately above alsco applies
here.

1 am i{n mo position to comment about the technical practica-
bility of this recommendation but I would not like to see 1t inter—
pretated or acted upon in any way which would divert or dilute the
effort to move ahead with the BIMS system. The search for a data
management system that can be all things to all people could very
easily mean that we become perpetual ssarchers while nothing gets
done for anybody.

“Na. 64. The agency seek to sacure an evaluation of the present
COINS experiment at the earliest possible moment in an effort to pro-
vide clearer guidance for future Agency planning for participation in
intelligence community ADP activities.”

COMMERNT :

I suspect that events will have overtaken this recommendation
before it can be acted upon. To comment upon it in this context will
make no constructive contribution.
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"No. 65. The Information Processing Board define the minimum
standards of control over data entry, data base documentation and file
nanagement for any ADP application serving more than one component
(defined as & unit under the first-line supervisor).”

COMMENT :

I have the same problem with this recommendation that I have
with several of the others. I don't feel confident that I really under-
stand what it means; if I do understand it, I don't see how the Board
can do it; and I don't see how the Board is going to monitor all ADP
applications to ensure that it has been done.

SUMMARY COMMENT:

The sum of the recommendations in this sectlon would seem to
impose upon the Information Processing Board a responsibility for the
direct-line management of the Office of Computer Services, and pre-
sumably the other computer centers, which the Board has neither the
time, technical competence, or staff support to fulfill even if a
managenent role for the Board were considered to be desirable. Per-
formance of the functions recommended seem to go beyond the proper
role of a Board, certainly they do go beyond the role of the Informa-
tion Processing Board as it is presently defined. There is even the
implication of a rather fundamental change in the ADP management

- philosophy of the Agency. This is not to imply that a change would
naecessarily be wrong or bad. It is to say, however, that these
recommendations cannot and should not be acted upen individually with-
out a very careful assessment of their total effect and a thoughtfully
drawn plan for their aggregate management.
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Part LI1 - Office of Computer saervices (0CS) Activities
Pages I1I. 12-13

“"No. 30. We recommend that: 0CS develop in consultation with
the Information Processing Board a mechanism for communicating plans
for major computer systems changes to user compenents and of eliciting
and reviewing user input to these plans before they are ready for sub-
migsion to the Information Processing Board for review antecedent to
approval by the Executive pirector-Couptroller.”

COMMENT:

We will need to have a careful definition of what is meant by
"pajor computer systems changes" before we can act on this recommen-—
dation. Assuming that it means such changes as the installation of
GIMS or CP/CMS, thenm I would agres that coordination and the furnishing
of complete information to users is desirable. On the other hand, not
all users will have the technical competence toO respond intelligently
to a request for concurrence with such proposed changes. The sane
applies to review by the Information Processing Board and approval by
the Executive Director—Couptzoller. I assume it is this void that the
reconmendation seeks to £111, but communication reqguires understanding
as well as being told. Wwhat the Board or the Executive Director can
do in a practical sense to ensure that OCS customexs, or the Board
jtself, understand proposed changes, OT how the Board could do it
doesn't come readily to mind. OCS has the responaibility for satisfying
the requirements of its customers. There has to be some point where we
are willing to allow them to do that.

Again, the sane standards as apply to 0CS should apply to other
computer centers.

"No. 31. A complete set of procedures ke published and maintained
which provide enough {nformation to wasure that a job can be written
(including JCC) and run without intervemtion from OCS programmers.“

COMMENT

1 am mot sure 1 understand the implications of this recommenda-
‘tion nor how it relates to the recommendation i{mmediately following re-
garding the assignment of 0CS personnel to user components. This recom~
mendation would nave to be interpreted in the 1ight of actions taken to-
ward the implementation of the other recoumendations. In any case, who
is going to develop and maintain such a set of procedures? Why, again,
is attention focused only on 0¢S programmers? '
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"No. 32. Application programmers (this would presumably in-
clude a major share of the Applications Division's personnel) from OCS
should be assigned to and, where feasible, located with analysts in
the production organization for whom they are designing and programming.
Their work during their period of assignment should be controlled by
the host production organization except that their rotation back to
{nternal OCS assignment should be megotiated with 0CS."

COMMENT:

This recommendation relates directly to Recommendation No. 30,
Chapter VI which says that an Agency ADP career service should be
created, If the recommendation that an Agency career service be es-
tablished 1s adopted presumably the applications programmers currently
employed in the CRS, NPIC, and RID computer centers would be a part of
it. This would mean that they would be subject to assignment in and
out and smong the several computer centers as well as user components
throughout the Agency. In one case assignments would be negotiated
with OCS: in other cases assignments would presumably be negotiated
with the computer centers concerned by the Chairman of the Agency-
Wide ADP Career Saervice Board, who would be the Chairman of the
Information Processing Board. Assignments from as well as to the
computer centers and the user components would have to be negotiated.

while I concur with the concept I believe these recommendations
are intended to espouse, it is unfortunate that they cannot be acted
upon as stated. I believe the Information Processing Board should
pursue the idea of an Agency career service for data processing
personnel and the assignment of applications programmers, and perhaps
other computer specialists, to the components whose systems require
computer programming and systems support. We should create a special
study group, or task force, which would devote its full time to the
development of & detailed personnel management system concept and &
mechaniem which would permit its implementation. Alternatively we should
aseign the task to one person and make it possible for him to have all
of the access and assistance he needs to get the job done.

"No. 33. Increased attention should be given by OCS, in close
 cooperation with NPIC/AID and ORD/AN, to the development of a strong
computer graphics capability for support of analyst use of the time-
sharing system...."

GROUP 1
Excluded from automatic
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COMMENT :

This recommendation seems to endorse the solution to problems
which have not yet been adequately defined, or are not adequately
defined in this report at any rate. What and how extensive 1s the
analyst's requirement for computer graphics support?

I find it curious that so many of the recommendations suggest
that the Information Processing Board should give increased attention
or seek the assurance that particular actions are taken while in this
case the recommendation is addressed to specific organizational com-
ponents in different directorates. Admittedly, the Information Fro-
cessing Board as presently structured is in no better position to take
action on this recommendation than it is on any of the others but in
the interest of consistency, at least, it would seem that the objec~
tive sought to ba obtained by this recomnendation would be more
appropriately addressed at the Agency rather than subordinate levels.

While we are at it, the use of computer graphics for the
reporting of management information might also be profitably explored.

"No. 34. Present planning for OCS to acquire and test a pro-
prietary general data management system should be encouraged. Flans
for this acquisition should be moved forward as rapidly as a careful
coordination of the proposal can be concluded.... The objectives in
acquiring general data management software ought to be (1) to move
toward as wide a coverage of our major processing activities within
any given system as 1s intellectually and operationally acceptable,
(2) to establish each system selacted as an Agency standard for the
type(a) of application identified, and (3) to recognize that there
will still exist computer applications which will require unique
programs. '

COMMENT:

This recommendation apparently is a modification of duplica-
tion of II-58.

Action is already under way to accomplish the intent of this
recommendation in the consideration being given to the GIHS package.
The acquisition of this package with the modifications under considera-
tion is of vital importance to the SIPS Program. 1 agree that the
Agency should take maximum advantage of whatever versatility this
package has to offer and that reasonable modifications should be made
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to extend its utility to other users in addition to SIPS. The
decision of whether or not to acquire the GIMS package should not,
however, be conditional upon its adaptability to all of the require-
ments which may be surfaced for general data management systems, We
should avoid encumbrances which might cause these systems to sink of
their own wiight. We should also avoid shaping our production and
information proceasing systems to fit software packages and thereby
distort the purposes the information processing systems themselves
are intended to serve. We should acquire software packages to serve
the maximum number of requirements; we should not alter the require-
ments gimply for the purpose of ascquiring a minimum number of software
packages.

“No. 35. A single, 1ntegfated, interactive services system to
provide on-line service for intelligence production components at
Headquarters should be the Agency near-term objective."

COMMENT ;

The recommendation clearly is couched in terms reflective of
the scope of the ASPIN study. If it is to be interpreted in an Agency
context, It is open to the infarence that a separate interactive
sexvices system will be provided to meet requirements of Support
Information Processing Systews and other systems which do not fit
within the constraints of the phrase "intelligence production components
at Headquarters". The security concerns of sharing interactive
services among community and Agency proprietary systems suggest that
separate interactive gervices systems may not be such a bad idea.

Clearly the intent of the recommendation is to counsolidate
resources and avold the development of interactive services systems
in every computer center of the Agency. I agree with that intent but
to accept the language of the recommendation literally would be much
too constrained, even as a near-term objective.

I may not understand all of the nuances, but I'm not sure this
recommendation is entirely conaistent with II-58, and I11-34.

SECRET;

Bproved For Réiehisk ’30‘60%0353 : CIA-RDP78-04723A0




Approved For Release 2000/05/23 : CIA-RDP78-04723A000300020001-4

StCRET,

-11~

Part 1V - A Central Reference System
Pages IV, 11-12

"No. 35. We recommend that: the Central Reference Service be
estsblished as the point of contact for any general request for
intelligence information from cutside the Agency or from within where
there is no immedlate known point where the information needed is
available."

NO COMMENT

"No. 36. Unly those data which are generated and accessioned
by the Reference Center be provided as a direct response by the Center
and that all other data are sought first from another center in the
Agency which may have resources to respond.’

NO COMMENT

YNo. 37. Work underway on an automated dissemination system
should be maintained and each distribution point to be employed in the
initial system test should be directed to cooperate with CRS in pro-
viding carefully constructed 'dictionary' terms to try to gulde this
system. The work should be recognized as experimental at this stage,
put it should be widely encouraged for its long-term prospects.”

COMMENT: See No. 38 immediately below.

"No. 38, Plauning for undertaking an extension of the automated
dissemination system from SI input to all State, Defense and Agency
positive intelligence information received in machine language should
be undertaken coincident with the beginning of feasibility testing."

QOMMENT :

Members of the Information Processing Board have heard separate
bylefings about the automated dissemination system being developed by
CRS and the automated communications terminal (ACT) being developed
by the Cable Secretary and the Office of Communications. It is possible
to come away from these briefings satisfied that they each serve the
purposes of thelr separate systems which makes it legitimate for them
to be developed and exist independently. Nevertheless, one has the
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nagging suspicion that thelr independence is moTe & reflection of
organizational structure than it is a functiomal distinction. Briefings,
no matter how complete or competently staged, are not adequate to per-
mit judgements to be made about whether one or the other of theae
systems could serve both interests, oY esach should exist in its own
environment. Unfortunately the Information Processing Board does not
have at its disposal resources necessary to investigate asituations of
this kind in enough depth with disinterested objectivity to present the
Information Processing poard or the Executlve Director-Comptroller with
the analytical detail necessary to permit judgements to be made. Such
a capabllity is neaded if the Board is to perform adequately even the
iimited role which has presently been carved out for it. Meanwhile,
perhaps yet another study group needs to be launched to review the
total communications, dissemination, ADP structure to provide a com-
prehensive picture of the system and develop possible approaches to its
improvement.

“"No. 39. The present concept of CRS indexing should be con-
tinued, and a systematic affort taken to facilitate indexing input from
the substantive analyst and to encourage such input to the system.”

COMMENT 2 See below.

“go. 40. The Central Reference sarvice should seek as a general
objective a gtandarized document reference number which can be put on
the intelligence information document before it is disseminated. This
reference number should be capable of being ganerated and included in
the format of any automated dissemination system, and should become a8
part of that syaten as quickly as possible. It should be made an Agency
atandard immediately and expanded into & conmunity standaxd aventually."”

COMMENT: See below.

“"No. 41. The concept and scope of document indexing by a
reference center should be developed by a top management decision.
Established at a lower level, it results either in extensive duplica~
tion effort or in abandonement of control over the use of intelligence
documentation. Document index processing has, however, been customized
by each processing organization which supports an individual or
organization reference activity."

COMMENT: See below.
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"No. 42. The Central Reference Service should create a
personnel-area-subject index to other organized collections of infor-
mation in the Agency. This index should include both personnel and
organizational collections of information and authorization points
for control of access to the respective collections. This index 1is
an important and complex system which must be carefully defined,
coordinated and implemented. CRS should be assigned responsibility
for design and development of the system but they must have the full
cooperation of all other offices and directorates. Development of
such a system would pose an excellent test of the Information Pro-
cessing Board.”

COMMENT: See below.

"No. 43, The present method of document storage and retrieval
is acceptable and should be maintained. It provides speed when it
ie genuinely needed and is far more economical than any system of
electronic storage or video storaga that we have encountered. Ve
believe that the Agency should continue to experiment with a limited
nunber of applications in which documents are created, stored, and
gearched retrospectively in an electronic format, because development
of an on-line document index will almost certainly require a
simultaneous improvement in the speed of delivery of documents.”

COMMENT: Sea below.

“No. 44. An extensive {nteractive (man-machine-data base)
capability with the Central Reference Service {ntelligence document
{ndex should be developed and tested as quickly as feasible. This is
one of the few large data bases {n which we think there is both wide
interest and frequent use. Indeed we are told by analysts that the
principle limitation on their use of the system {8 its slow respounse
time."

COMMENT ¢

T have no competence which would permit me to comment about
recormendations 39 through 44 in the context of the systems to which
they are addressed. Documents are records, however, which eventually
will become inactive and some gignificant fraction of them will
require storage in the Records Center. Many of them, presumably, wilil
be worthy of permanent retention and should be identified for archivil
storage and preservation, While indexing and retrieval systems should
not necessarily be desizned spacifically with long~term storage and
retrieval from a remote location as constraints upon the systems, the
notion of long-term retention and disposal schedules as well as the
raquirement for manual retrieval from a remote location should be kept
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in mind. Systems which permit storage in other than hard copy form
are of vital interest to the Records Management Programs of the Agency.
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Part V - Research and Development (R&D) in Information frocesging
Pages V., 5-6

"No. 14. We recommend that the DDS&T review the division of
effort between ORD and OCS in the area of information processing
research and development against an alternative allocation of function
and effort which would:

8. Provide for the subsequent problem definition and
computer application design and development effort
to be moved from ORD to 0CS.

b. Provide for the transfer of easgentially standard
computer processing equipment from ORD to OCS and
for UC3 to provide a level of exparimental or
developmental computer processing time necessary
to support the expanded experimental function out-
iined above. We would for example urge that pro-
cessing time might be made available on machines
appropriate to the work imvolved rather than on a
single machine which is used only for experimental
work.

€. Provide for the transfer of other equipument from
the IFRD Laboratory to those surviving or antici-
pated development programs which may use it most
effectively, the reat to be traneferred to surplus.

d. Provide fior a review of exigting ORD contracts
through the Information Processing Board and
sélected prospective users to determine which of
those contracts should be continued and under
whose leadership they should proceed.

e. Provide that subsequent ADP equipment or software
test and analysis be conducted by 0CS except where
the iteuws are a direct adjunct of a spaecial pro-
cessing center such as NPIC. The spacial unit
would pgpcure and test the latter product.
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f. Provide for UCS to issue s currenli awareness pub~
jication similar to its present Iech Notes to
snnounce new activities, new products, and new
developments which its research and devalopment
component considers of gameral interest for Agency
components engaged in information processing.

COMMENT: None.

"No. 15. In addition we recommend that the DDS&T and the
Information Processing Board reject the proposal of the R&D Sub-
committee of the USIB Information Handling Committee which propoases
a community-wide R&D Center on the basis of the recent experience
with COINS and the IPRD which we balieve demonstrated both the
difficulty of an integrated community activity and the impracticality
of performing research and development on non-existent or badly
defined requirements.”

COMMENT: Concur.

“No. 16. Finally we recommend that research and development
projects or programss in the area of information processing be subnitted
to the ssme scrutiny as that proposed for ADP projects in the section
below dealing with management."

COMMENT :

Concur subject to the comments offered about the recommendations
dealing with management.
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Part VI - Drg;nizational and Management Elements of Automatic Data
Processing

"No, 26. We recommend that: the Agency reassert a policy of
providing & high degree of centralization in data processing activity
in the Office of Computer Services, that this policy be tempered by
permitting the acquisition of small or medium computer processers by
functional organizations where there is a demonstrable—computational
economy in using 2 gtand-alone computer system, and that this policy
continue the present emphasis ou the functional component (user)
responsibility for problem definition and problem golution. In short,
we recommend that computer organizations develop the systems necessary
to run the computers and run them, and that functional production
people prepare the data and the processing steps required for its
transformation by computer.”

COMMENT ¢

I sae no particular pneed for a reassertion of this policy from
the Support Directorate point of view. We have no particular problem
with the inteant of the recommendation, on the other hand, &8 long as
the 0ffice of Computer Services is able to retain the capability to
satisfy thé requirements that we musy levy upon it. 1€ the other
recommendat fons of the ASPIN Report are to be taken geriously, however,
gomething more than 2 simple reassertion of policy is required. At
this point in my review of the ASPIN study I am not able to identify
what that "something more" 1is.

Someone has to Find a way of locking at the ASPIN recommenda~-
tions in the aggregate. Too many of them are inter-related and inter-
dependent to permit prudent action to be taken on any of them separately.
11.58, 11.63, 111.34, I11.35, and perhaps others should be considered
together; 11.59, I111.31, 111.32, V.14, V.16, v1.27, VI.30, perhaps
11.64, and possibly others should be considered together; conceivably
1v.37 and 1V.38 should be included in the latter group as well. I
haven't re-examined the recommendations &8 carefully as 1 should to
assert positively that this suggested grouping of them should hold.
This is a part of the difficulty. The ASPIN study requires too much
study. Not many of us are going to be able to give it as much study
as it requires. 1 have already spent more time on it than 1 feel it
should have required and 1 am still uneasy about it because my comment s
deal with individual reconmendations and they might change in the
aggregate 1f 1 were to take the time to consider the recommendations
that way.
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Comptroller responsibility for Agency ADP management, that 5 full-time
position of ADPp advisor to the Executive Director*comptrcller be created
for an experienced ADP professional whoge Tesponsibility would be to:

b.. Be Chairman of the IP Board and the Director of its
parmanent staff;

€. Review the various local plans, provide technical
input and, periodically, develop a statement of
long-term ADP objectives for the Agency;

d. Assign computer application degign PXoposals to the
‘suitable functional/technical review components;

€. FPrepare Agency-wide ADP technfcal standards;

*

COMMENT ;

It is intareeting that the notion of a permanent staff 1ig
buried ag a subordinate clauase in paragraph b, above and that it ig

IP&E Team to perform something of & dual role, but even before that
change was made the Information Processing Staff was considered to he
an OPPB unit rather than a Supporting arm of the Information Processing
Board., I have some difficulty conceptually with the idea of the IPsR
Tean performing a dua} role but that concern is not directly germane
to discussion of this ASPIN Fecommendation. What is germane ig the
opinion that the regponsibilities identified for the ADP advigor are
more than a full-time Job for one man, and probably more than a parg-.
time 4ob for the IPSE Team. Tt is also my opinion that fulfillment
of the responsibilitiag prescribed calls for g role going far beyond
gm*f;féiﬁ? of advisor.
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The responsibllities suggested for the ADP advisor taken to—
gether with the functlons recommended throughout the report to be
performed by the Information Processing Board clearly suggest the
need for an Information Processing Staff at the level of the
Executive Directox-Comptroller. Moreover, membership on the Board
will become a full-time task for each of the Directorates repreésenta-
tives.

Essentially I agree what there needs to be a small staff
competence at the Agency level. Its role will have to be carefully
drawn in terms of specific functions 1i{sted here and the more general
functions suggested elsewhere in the report as tasks for the IPB. 1
wonder whether any of the recommendations san be acted upon until after
this one has been dealt with.

“"No. 28. Existing Central ADP planning be strengthenad to
provide:

a. For a more definitive outline of Agency objectives
to be achieved in reslated or overlapping office
plans and for regular revision and publicatlion
of the Agency ADP Plan;

b. FPor the definition and publication of Agency-wide
ADP technical standards beyond the present work on
aationwide (USASI) standards;

c. TYor a standard format and procedura for the proposal
and review of major requests for the acquisition of
computer systems or of computer procesgsing applica-
tions."

COMMENT :

The idea of ADP planning in its own separate context has always
been bothersome to me. ADP exists only to sarve operational and
management programs and planning for it should be carried out im the
context of the programs it sexvas. We haven't found a way of doing
that satisfactorily, but we haven't really tried. The Information
grocéssing and Exploitation (IP&E) Program Category does not serve

- the purpose. Support information psocessing is split among the
Compunications Program Category, the Program Wide Category, and the
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IPSE Program Category. It omly gets into the latter because the
Office of Computer Services is included in that category and OCS
provides computer support to the Support Directorate. We don't plan
in CIA and we don't program, not really. We budget. We should plan
and we should program but we should not delude ourselves into thinking
we arz/éﬁing something that we are not simply because we apply the
termifiology. We do not have an Agency ADP plan and we have never had
one., The only viaible objective we have had at the Agency level has
been to control the growth of hardware. We need something a great
deal better than that but it will take a great deal wmore time and a
great deal more thought than anyonme has yet been able to give 1t.
Perhaps what we need as a start 1s a plan for a plan, but even that
won't occur if it is left as a part-time effort of onme or several
geople who have dozens of other things to do. We do need a definitive
statement of Agency objectives.

Standard formats for the proposal and review of major requests
for computer services may be useful tools but what we really need are
some criteria for judging the content of proposals. The memorandum
the Executive Director-Comptroller addressed to the Deputy Directors
in October 1969 said that decisions to use ADP equipment should be
based on a review of proposals in terms of utility, benefits, life
expectancy, and relationship to other activities. It identified
several bench marks for the review of proposals and it identified
responsibilities to be charged to Directorate Information Processing
Coordinators and tne Information Processing Board. Nothing has been
done in an Agency context toward the implementation of the provisions
of that memorandum. We don't know to what extent individual direc-
torates may have taken independent action toward its fmplementation
within their own jurigdictions but the kinds of things which come
before the Information Processing Board suggest that there may be
some inconsistencies or differences in the approaches taken by eskh
of the Directorates. We need some way of assuring that it is neither
easier nor more difficult in one directorate than another to get
approval of an ADP project and that the saeme criteria of importance,
utility, benefits, etc. are applied in all of the Directorates. When
we have these things, then we can develop formats and procedures to
ensure their expeflitious processing.
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“No. 29. A means of pricing data processing services performed
by computer centers be developed, and that each user component be
required to budget for its data processing services and transfaer the
funds to pay for these services {in essentially the same way that pro-
perty funds are handled."

COMMENT :

1 have commented about proposals for costing data processing
services in & separate context and will not belabor the point further
here, except to say that 1 agree we should have some way of knowing
what particular couputer applications cost for consideration as a
factor in considering whether the application should go forward or
not. Before we dash madly into an elaborate pricing system we should
have clearly in mind what we hope i1t will achieve. 1 do not believe
that an elaborate system which would require the transfer of funds
should be the objective, and while we can certainly learn something
from the experience of the PRA (Property Requisitioning Authority)
system I doubt very much that we will find it a useful pattern to ba
followed.

"No. 30. An Agency ADP careex service be creatad.”
COMMENT :

gee earlier comment, Part III, Recommendation No. 32.

“No. 31. Existing ADP training programs introduce additional
emphasis on the changing responsibility or role of the user in an
on~-line and/or real-time computer environment, and that functional
organizations review the need for onit training of personnel in the
use of quantitative and/or logical techniques in ind{genous analytical
problems.”

COMMENT: Concur, but first we need some agreement among the
Directorates about what the role of the user should be.

"xo. 32. The Director/OCS be an ex of ficio participant on the
Information Processing Board and that the DDSAT should be represented
on the Board by an individual who reflects the computer user population
of the whole Directorate. The presence of the Director/0CS on the Board
is imperative, but we believe he should participate in his capacity as
director of computer processing rather than as the representative of a
directorate with large processing requirements."
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COMMENT :

The Information Processing Board has already addressed this

recommendation.

Chief, Support Services Sta

DDS/SSS/RHW:hrf (14 Octoker 1970)

DRistribution:
Orig. & l-Addressee
1-5SS Subject

1-88S Chrono
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15 0CT 1870

MEMORANDUM FOR: Chairman, Information Processing Board

SUBJEGT : ASPIN Report

You have asked the Information Processing Coordinators to
comment about the ASPIN Repoxt.

Part II, 18-20

“No. 57. 'The Agency establish as standard procedure in the
development of new collectlon systeus, the coordination of the data
collection and data forwarding formats with the individuals who must
perform the data reduction and analysis of the data should the
collection system becous operational.”

COMMENT 3

Coordination with luterested Support Components, particularly
where there are space or communications requirenants, should not be
overlooked in the development of any procedures. This should be
accomplished, of course, in the normal course of events but it doesn't
always happen. The fechnical Facilities Committee is available to
facilitate this process and a requirarent that it be usaed should be
incorporated in coordination procedures.

Hew collection systems inevitably produce new products which,
no matter what form they take, are racorda and must be considered
as such. Some of tha vecords eventually become axrchlves. Records
management considerations should be taken into account from the
inception of the projects 8o that retention plans, disposal schedules,
etc. can be developed.

'jNo. $8. The Information Frocessing Board assure the acgulsi-~
tion, development and use of one or more¢ general data management
systems which are sufficiently close to the general design require-
menta for Agency data processing applications to permit their adapta-
tion and use for a wide range of data processing applications and
data pwxpcessing centerseees
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11,57 We recommend that the Agency establish as
. _ standard procedure in the development of new collection
y systems the coordination of the data collection formats
/04 with the individuals who must process and analyze the
data. : :

II. 57. While there have been serious lapses in the past in rnef?fing

analysis with collection, these are disappearing. For example, OEL's
Program Review Board considers the analysis problem for each new

,)pg-ff collection system, and OSP has its own set of management tools toward

¢ this end. USIB community forums have also been established where such
interfaces can be discussed. OCS feels that from its standpoint, computer
users are becoming more generally aware of the need to make their
requirements known at the earliest possible date. In any case, this is an
OCS problem with its users. No fiat will produce the cooperation that can
be gained by good relations with them.

_ We recommend that the Information Processing
Board assure the acquisition, development and use of
11,58 ‘é, general data management systems which are sufficiently
' ~close to the general design wrequirements for Agency
data processing applications to permit their adaptation
and use for a wide range of data processing applications
111,34 and data processing centers. The acquisition of such
systems should be coordinated with the major users of
0CS and with each of the components who have their own
data processing centers, 1.e., NPIC and CRS.
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COMMENT ¢

This, and several other recommendations throughout the report, )
suggest action by the Information Processing Board which the Board is
ill-prepared or 11l-equipped to take, depending upon what is meant by
vygsure the acquisition, development, and use”. The Board 1s not
equipped to do analyses of the design requirements of data processing
application in enough depth to permit a reasonable evaluation of thedx
suitability for general use in all data processing centers. In any
cape, L don't believe the Board should attempt to set {tgelf up in a
way which would pernit it to look as closely over the ghoulders of
the several computer centers in the Agency as would be required to
produce the assurance recommended. The Board has no reasonable
alternative but to rely upon the technical expertise in the several
computer organizations to communicate with each other. Prescription
of a policy that cooperation and coordination will be practiced carries
no guarantee that it will be done. What the Poard can do within its
present competence to assure that coordination and cooperation take
place must be pretty much limited to some sort of monitoring and pre~
sumable that will, as a matter of practicality, come down to the
accaptance by the poard of the assurances of the several computer
centers that they are in fact coordinating and cooperating with each
other. There comes a point when good Agency management means simply

reliance upon the management competence of subordinate echelons.

"o, 59. The Information Processing RBoard assure that the
present capability for development of a unique program to process an
application is maintained, so that any application whose objective is
clearly unobtainable by incorporation into a general data management
aystem may continue to be developed...."

COMMENT :

Again, I don't know what the noard can do to ensure that they
have this assurance. The normal demand for service is probably all that
is necessary to ensuxre that this type of capability i1s maintained.

There should, however, be some way to avoid deaigns of "unique™ appli-
cations being forced into some particular shape to permit their belng
gerviced by generalized software systems whea separate software would
be preferable. Dut, again, this is moxe a concern of the individual
customer in his relationships with the computex center than it is a
matter with which Agency level managenent should be concerned. Perhaps
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II. 58. There does not seem to be any magic to the acquisition of
general data management systems from commercial vendors as opposed to
in-house development which assures that the former is the best route to

1 go. Such developments depend on the requirement that we are trying to
1993 meet, what is available in the market place, and our capabilities for
building the system. What is important is that the Board insist on the
review of commercially available systems when in-house development
cfforts are proposed. The acquisition of GIMS and AEGIS Presumably
follow this ASPIN recommendation.

I1.59 We recommend that the Information Processing

‘ ’ Board assure that the capability for development of

§ unique computer programs be maintained for applications
) whose objectives are clearly unattainable by incorpora-

tion into a general data management system. .

II. 59, The purpose of the recommendation seems to be to cou:llter-
_~ balance the previous one. Obviously big systems software is exper:swe
9954 " put equally obviously one big system is not likely to solve everyone's
problems. Hurrah for motherhood.
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there should be some expression of Agency policy which the Directorates
can implement which will protect the customer from having his applica-
tion distorted to fit a generalized software system when specinlized
programs would serve the requirements batter.

"No. GO. The Information Processing Board and its Technical
Panel be charged with creating the means for the development of
meaningful communications between the systems analysts-programmer and
the substantive analyst who may be engaged In the common development
of a computer application., Have them assure that the requisite
training is given to accelerate the veduction of communication barriers.
which still exist."

COMMENT :

This is a laudible objective but it is difficult to ses what
contribution the Board can make toward its achlevement. The problem
1g more than a problem of communication; it is a problem of attitude
and it may be that only the passage of time will correct it. 1If there
is some identifiable direction which can be taken, it would seem wore
appropriate that it be taken at the Directorate level or asubordinate
~echelons, The Support Directorate would be happy to have any assls-—
tance it can get and will take advantage of any guidance that may be
available to help improve communication between substantive people
and computer people. We have not yet been succassful in identifying
what "requisite training" can be glven to reduce communication
barriers and influence attitudes.

"§o. 61. The Agency provide time and professional and clerical
assistance to a few talented individuals each year to explore, develop,
and test essentially new techniques for new concepts in the use of ADP .
to support intelligence analysis and production. These applications
may be developed vnder the leadership of either the substantive com-
ponent, or OCS, depending upon the nature of the application and the
resources to do the job."

COMMENT :

This recommendation requires elaboratien. There is some impli-
cation here of a "think-tank" concept which would make 1t possible for
people to be relieved of their normal duties for a year to experiment.
flaving the applications developed under the leadership of 0CS for the
subgtantive component seems to imply an expectation that the recommen-
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We recommend that the Information Processing
Board (IPB) create the meane for the development of
meaningful communications betweer the systems analyst-
programmer and the substantive analyst engaged in the
common development of a computer application.

II. 60. The Information Processing Board can't by itself bring
users and processers together. Both Centers and users must work out

better ways pf understanding each other., Centers nced to be morc user-

oriented,

and test essentially new btechniques or new concepts
in the use of ADP to support intelligence analysis
and production. These applications may be Qeveloped
under the leadership of either the substantive com-
ponent, or 0CS depending upon the nature of the -
application and the resources required to do the Job.

We also recommend that the Agency provide time
as well as professionaz and clerical assistance to a

q few talented individuals each year to explore, develop,
2 B . . ‘

- II. 61. Agree. Providing special support to talented computer/user

-
pﬂg‘” teams would also help further II. 60.
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dation contained elsewhexe in the ASPIN Report to abolish ORD hLas
already been accepted.

Presumably this recommendation wmeans that the Agency should create
an atmosphera, or establish a policy, which would permit the kind of
activity recommended to occur. The Agency can't provide time. Time has
to be made avallable in terms of the time of individual participants and
this can only be done by their parent components., This raises the
question of practicallty.

I have no problem with the concept but it will require considerable
elaboration and refinecment of the definition of what is meant before much
of anything can be done about providing a mechanism for its accomplish-
ment. In any case, if it is to be an Agency concept, then it should be
truly Agency and not limited to Intelligence analysis and production.
Talented experimentation and exploration can be applied to most of the
things in the ADP world which are of interest to the Support Directorate.
T realize that the recoumendation may have been stated in thls way in
keeping with the scope of the ASPIN study but if we are going to deal
with the recommendations inm an Agency context, then thils recommeadation
i3 one which should be so consldered.

"No. 62. ‘The Information Processing Beard assure that the present
effort to provide a gemeral tluwe-sharing capablility in 0C3 to serve the
interests of the Ageucy as a whole be strengthenad to provide not only
on~line but also remote batch processing and rewote job eatry via
terminals distributed so as to make them convealent to users throughout
the intelligence production components.'

COMMENT ¢

Again, the scope of the recoumendation seeas to be intended to
conform to the scope of the study. If the Information Processing Board
is to interest itself in the wanner in which OCS provides service to its
customars, then the Board should be {nterested in the manner in which
that service ls provided to all 0CS customers. ‘The Lluplication of the
recommendation is that only oC5 wlll have a general time-sharing capa-
bility and, therefore, the doard need only to look over tie OCS shoulder
and not concern itself with what occurs in the other computex centers of
the Agency. In any case, the question of how the Board, with its present
resources, can provide ftself with the assurance recomnended; how it can
provide that assurance witiin the present management~hierarchical~
structural relationship between the Board, 0CS, and the other computer
centers; and whether it suould conceru {tsalf with these watters will
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©OT1,62 | , We recommend that the Information Processing
: P " Board assure that the present effort to provide a
5 - general time-sharing capability in 0CS to serve the

interest of the Agency as a whole be strengthened to
provide not only on-line but also remote batch process-
ing and vemote job entry via terminals distributed so
as to make them convenient to users throughout the
‘intelligence production components.

N s II. 62. OCS intends to provide the widest time-sharing capabilities
Py consistent with its budget. '
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have to be examined with some greater care. Even though the arguments
used to support & single general tlae-sharing capabllity ia OC5 to
sarva the interests of the Agency as a whole may seem so persuasive.
that we evidence an inclination to accept them, we should not act upon
that daclination until all ramifications of how, who, and whether have
been carefully considered.

“No. 63. ‘'ihe Information FProcessing Board, im consultation with
the interested parties, assure that the 0CS interactive services system
provides a general data wanagement system capable of providing an on~
line, qulck response capability for large information storage and ’
retrieval of the type charxacterized by the MISTAC, ALGLS, QUIKIRAK,
data bases., We belleve that the present and foresecable rates of use
for these files in an on~line environment are not high enough to
warrant economic use of individual processers to support them."

COMMENT 3

The comment addressed to No. 62 imumediately above also applies
herea.

L am in wo position to comment about the technical practica-
bility of this recoumendation but I would not like to see it inter-
pretatad or acted upon in any way which would divert or dilute the
effort to move ahead with the CIL¥S system. 7The search for a data
nanagement systeaw that can be all things to all people could very
easily mean that we become perxpatual searchers while nothing gets
done for anybody.

"No. 64. ‘Lhe agency seci to sccure an evaluation of the present
COLNS experiwent at the earliest possible moment in an effort to pro-
vide cleaxer guldauce for future Agency planning for participation in
intelligence comaunity ADP activities.”

COMMERT s

I sugpect that events will have overtaken this recommendation
before it can be acted upon. To coumment upon it ia this context will
make no constructive contribution.

A mncmwaticy]
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11,63 ' We recommend thar the Informaiion Processing

.  and retrievql activities of the type characterized by
the MISTAC, AEGIS, and QUIXTRAX data bases.

. - II. 63. Agree. There should be a long-term goal to provide on-line
v—D'pSw{ / facilities for MISTAC, AEGIS, and QUIKTRAK. At Present, neither the
capacity nor the facilities for such a system exist,

11,64 -~ We recommend that the Agency seek to secure

//" - earliest possible moment in an effort to provide

l)/S’\’T - t;ﬁi 64. Agree, The Agency should review the COINS experience
1l de .
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"Wo. 65. The Information Processing Doard define the minimum
standards of control over data entry, data base documentation and file
nmanagement fox any ADP application serving more than one component
(defined as a unit under the first-line supervisor)." :

COMMENT:

1 have the same problem with this recommendation that I have
with several of the others. I don't feel confident that I really under-
atand what it means; if I do understand it, I don't see¢ how the Doard
can do it; and I don't see how the Board 1s going to monitor all ADP
applications to ensure that it has been done.

SUMMARY COMMENT:

The sum of the recommendations in this section would seem to
fmpose upon the Information Processing Board a vesponsibility for the
direct-line management of the Office of Computer Services, and pre-~
sumably the other computer centers, which the Board has neither the
time, technical competence, or staff support to fulfill even If a
management role for the Board were conecidered to be desirable. Per-
formance of the functions recommended scem to go beyond the proper
role of a Board, certainly thay do go beyond the role of the Informa-
tion Processing Board as it is presently defined. Thare is even the
inplication of a rather fundamental change in the AUP management
 philosophy of the Agency. This is not to imply that a change would

necessarily be wrong or bad. It is to say, however, that these
racommendations cannot and should not be acted upon individually with-
out a very careful assessment of their total effect and a thoughtfully
drawn plan for their aggresgate management.
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,65. (¢) minimum standards for control over data
., . entry, data base documentation and file maintenance
4 )Z o for any ADP application serving more than one component

(defined as a unit under the first-line supervisor).

groagt e 1t
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Part III - Office of Computer Sexvices (0C5) Activitles
Pages I1L, 12-13

"Ho. 30, We recoumend that: 0C3 develop in consultation with
the luformation Yrocessluyg Board a wechanism for communilcating plans
for majoxr computer syﬂtems changes to user components and of eliciuinﬂ
and reviewing user input to thesc plans before they are ready for sub-
migsion to the Information Processing board for review antecedent to
approval by the éxecutive Dirvector-Couptroller.”

COMMENT 3

We will need to have a caveful definitlon of what is meant by.
"major computer systems changes' before we can act on this recommen~—
dation. Assunlng that 1t means such changes as the installation of
GLMs or CP/CHY, then I would agree that coordination and the furnishing
of complete infoxmatlon to users is desirable. On the othar hand, not
all users will have the technical cowmpetence to respond intelligently
to a request for concurrence with such provosed changes. The sane
applles to review by the Inforwmation Frocessing Board and approval by
the Executive Director-Couptreller. I assume it is this vold that the
reconnendation seeks to £ill, but communication requives understanding
as well as beinp told. wWhat the Board or the Ixecutive Director can
do in a practical sense to ensure that 0CS customers, oy the Doard
itoelf, understand proposed chanres, or how the Board could do 1t
doesn't come readily to mind. OUCS has the respousibility for satlsfying
the requirewents of its customers. There has to be sowe poilnt where wa
are willing to allow thea to do that.

" Again, the same standards as apply to OCS should apply to other
couputer centers.,

“No. 31. A complete sot of procedures be published and maintained
which provide enough Informatlion to assure that a job can be written
(including JCC) and xun without intervention from OCS prograwmers.”

COMUENT:

I am not sure I understand the iwuplications of this recomneanda-
tion nor how 1t relates to the rvecoumendation lumediately following re-
garding the assigument of JCS persomnel to user cowmponents. This recom-
wendation would have to be interprated im the lipht of actlons taken to-
ward the implementation of the other recoumendations. In any case, who
is going to develop and wmalntain such a set of procedures? VWhy, again,
is attention focused only on UCS programmers?

- Beiatin |
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. III,30

: We rqcomMend that 0CS develop a mechanism
/gj for communicating plans for major computer system changes
- to user components an

d of eliciting their viewpoints.

11, 30, Agree. OCS should keep its user better informed of equip-
ment changes., Also needed is a better means for commmunicating user
| - requirements for ADP services to OCS in advance of OCS planning
90541 activities. As it is now worded, the recommendation implies that OCS
should plan first and then ask for user input.

.0.
/fII 31 . We precommend that a complete set of procedures
H

be available to assure that a job can be written and
run without intervention from 0CS8 programmers.

III. 31. Agree generally. However, a complete set of programming
P procedures will not assure that a job can be written and then run without
7 [)§~1' 7 intervention from OCS programmers. OCS has the continuing goal of
improving system documentation and procedures sO that programmers
have a better chance of having their job run without intervention.

k3
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"No. 32. Application programmers (this would presumably in-
clude a major share of the Applications Division's personnel) from OCS
should be assigned to and, where feasible, located with analysts in
the production organization for whom they are designing and programming.
Their work during their period of assipnment should be controlled by
the host production organization except that their rotation back to
internal OCS assignment should be negotiated with 0CS."

COMMINT ¢

This recommendation relates directly to Recommendation Wo. 30,
Chapter VI which says that an Agency ADP career gervice ghould be
created. If the recommendation that an Agency career service be es-
tablished is adopted presumably the applications programmers currently
employed in the CRS, WPIC, and RID computer centers would be a part of
it. This would mean that they would be subject to asslgnment in and
out and among the several computer centers as well as user components
throughout the Agency. 1In one case assigmuents would be negotiated
wlth 0CS; in other cases assigmments would presumably be negotiated
with the computer centers concerned by the Chairman of Lhe Agency-
Wide ADP Career Service Board, who would be the Chairman of the
Information Processing Board, Assignments from as well as to the
camputer centers and the user components would have to be negotiated.

While I concur with the concept I believe these recommendatilons
are intended to espouse, it is unfortunate that they eannot be acted
upon as stated. I believe the Informatlon Processing Board should
pursue the idea of an Apency career service for data processing
personnel and the assigmment of applications programmers, and perhaps
other computer specialists, to the components whose systems require
computer programming and systems support. We should create a special
study group, or task force, which would devote its full time to the
development of a detailed personnel nanagement system concept and a
mechanism which would permit its implementation. Alternatively we should
assign the task to one person and make 1t possible for him to have all
of the access and assistance he needs to get the job done.

"No. 33. Increased attention should be given by 0CS, in close
cooperation with NPIC/AID and ORD/AN, to the development of a strong
computer graphics capability for support of analyst use of the time-
sharing system...."

GROUP 1
Excluded from autematic

o 3:- Y dowasrading and
© dpciassitisntisn
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We recommend thqt applications programmers (this

I11,32
would presumably inelude o maj A
4 0e UM Jor share of the /A -
/i - tionms dzvts;ons' personnel) from 0CS be 27:3875 azcjip o
, Lo ' ) sstgned to and,
R tere f‘ea_sv:ble,. colocated with analysts in the produc-
; ,Jéetf/h" . tion oz’gc.mzzat?,on;for whom they are designing and
TG Programming. Their work during their period of assign-

ment should be controlled by +} .
organization. Y the host production

III. 32. OCS is now detailing systems specialists to help uscrs
communicate with OCS programmers and systems analysts. We do not
intend this kind of support to include "a major share of the applications
divisions' personnel" since this would unduly fractionate scarce OCS
resources. Where smaller numbers of people are involved, where
adequate professional, mature guidance can be obtained from the produc-
tion analyst, and where specific projects can be delineated, OCS will

follow this recommendation.

We recommend that increased attention be given
by 0CS, in close cooperation with NPIC and ORD, to the
development of a strong computer graphics capability
for support of analyst use of the time-sharing system.
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COMMUINT 3

This recommendation seens to endorse the solution to problems
which have not yet bean asdequately defined, or are not adequately
defined in this report at any rate. What and how extensive is the
analyst's requirement for computer graphics support?

1 find it curicus that so wany of the recommendations suggest
that the Information Processing Board should give increased attention
or seek the assurance that particular actions are taken while in this
cagse the recomuendation is addressed to specific organizational com—
ponents in different directorates. Adwittedly, the Information Pro-
cegalng Board as presently structured is in no better position to take
actlon on this recoumendation than it is on any of the others but din
the interest of counsistency, at least, it would seowm that the objec~
tiva sought to ba obtained by this recommendation would be wmore
appropriately addressed at the Agency rather than subordinate levels.

While we are at it, tie use of computer graphics for the
reporting of management information might also be profitably explored.

"No. 34. Present planning for UCH to acquire and test a pro-
prietaxy general data management system should be encouraged. [Plans
for this acquisition should be moved forward as rapldly as a careful
coordination of the proposal can be concluded.... The ebjectives in
acquiring general data managemcut software ought to be (1) to move
toward as wilde g coverage of our major processing activities within
any given gystem as 13 intellectually and operationally acceptable,
(2) to establish each systam sclected as an Agency standard for the
type(s) of application identified, and (3) to recognize that there
will still exist computer applications which will require unique

prograns,”
COMMENT :

This recommendation apparently is a wodification of duplica-
tion of Ii-54.

sction is already under way to accomplish the intent of tuils
recommendation in the consideration belng given to the GLiS packaze.
The acquisition of this package with the modifications uwader considera-
tion 18 of vital importance to the SIPS Program. L agree that the
Agency should take maximum advantage of whatever versatility this
package has to offer and that reasonable modifications should be made

i

S RTT
Exciuted from auranatlc]
dawngrating and

-
SECREN
L :‘ dectarsitisaiinn b
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e . ITI. 33. Agree. We recognize the growing interest in graphics and
1,7175"( 01’1—1111(? cap.ab111ties of all kinds, A considerable amount of OCS development
effort is going into such requirements, .

. We recommend that the Information Processing
' Board assure the acquisition, development and use of
11,58 <é: general data management systems which ave sufficiently
_close to the general design requirements for Agency
data processing applications to permit their adaptation
: and use for a wide vange of. data processing applications
111,34 and data processing centers. The acquisition of such
8ystems should be coordinated with the major users of
0CS and with each of the componenis who have their own
" data processing centers, i.e., NPIC and CRS.

III. 34. Agree; the recommendation, in essence, will be accomplished
with the procurement of GIMS. OCsS, per se, does not sce the need for
;47 special authbrity to establish each system it selects as an Agency standard,
Vp Most users are reasonable people and will accept any standard system that
will meet their needs.
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to extend Lts utility to other users in addition to 5IPS. The
decision of whether or not to acquire the CLMS package should not,
however, be conditional upon 1ts adaptability to all of the raquire-
" ments which may Le surfaced for general data management systems. We
should avoid encumbrances wilch wight cause these systems to sink of
their own waight. We should slso avoid shaping our production and
information processing systems to fit software packages and thereby
distort the purposes the information processing systens themscelves
are intended to serve. We should acquire software packages to serve
tha maximm nuuber of requirements; we should unot alter the require-
ments simply for the purpose of scquiring a minimum number of software
packages.

“No. 35. A single, integrated, interactive services systen to
provide on-line service for intelligence production components at
ileadquarters should be the Agency near-term objective.'

COMMENT

The recommendation clearly iIs couched in terms refloctive of
the scope of the ASPIN study. If i1t is to be intexpreted in an Agency
context, Lt 1s open to the iaference that a separate interactive
sexvices system will be provided to meet requirements of Support
Information Processing Systowms and other systems which do mot fic
within the constraints of the phrase ''intelligence production componeunts
at Headquartexs'. The security concerns of sharing interactive
gervices among community and Agency proprietary systems suggest that
separate interactive services aystews way not be such a bad ildea.

Glearly the intent of the recommendation is to consolldate
resources and avoid the development of interactive services systems
in every computer center of the Agency. I agree with that intent but
to accept the language of the recoumendation literally would be much
too constrained, even as a near—texrm objective.

I may not underatand all of tie nuances, but I'm not sure this
racomeendation is entively counsistent with xI“JB and ILI-34.

THETe LT ey

op -E Pl )
\} L_ 4 Excisded from aunmatlc
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111,35 ‘ . We recommend a single, integrated, interactive
’ system to serve intelligence production componente at
7/— headquarters. . :

III. 35. The recommendation is not clear. Is it suggesting that the
OCS interactive system be moved to the DDI? Is it suggesting that OCS
?D ¢4 ! set up one system exclusively for intelligence production components and
others presumably for intelligence collectors (OSP, OEL, OSA) and support
components? We don't feel that systems in OCS should be dedmated to a
type of user such as 'intelligence production components'',
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Part LV - A Central Reference Systeam
Pages IV, 1i-12

"No. 35. We recommend that: the Central Reference Service be
established as the point of contact for any zeneral request for
intelligence information from outslde the Ageacy or from within where
thare is no immediate known point where the information naeded 1is
available." :

NO COMMENT

"No. 36. OUnly those data which are generated and accossioned
by the Reference Center be provided as a direct response by the Center
and that all other data are sought first from anothex center in the
Agency which may have resources to respond.”

NO COMMENT

"No. 37. Work underway on au automated dissemination systen
should be maintained and each distribution point to be employed in the
initial system test should be directed to cooperate with CRS in pro-
viding carefully coustructed 'dictlomary’ terms to try to gulde this
system. The work should be recopnized as experimental at this stage,
but it should be widely encouraged for ita long—teim prospects.”

COMMENT: See Ho. 38 lumediately below.

“No. 38. Planning for undertaking an extension of the automated
dissemination system from SI input to all State, Dafense and Agency
positive intelligence information recelived in machine language should
be undertaken coincident with the begliming of feagibility testing.”

QOMMENT ¢

Members of the Information Yroceasing Board have heard separate
byiefings about the autowmated disscuination system being developed by
CRS and the automated comnunilcations terminal (ACT) beilng developed
by the Cable Secretary and the Uffice of Cowmunications. It is possible
to come away from these briefings gsatisfied that they each serve the
purposes of thelr separate systems which makes 1t lepitimate foxr them
to be developed and cxist independently. Nevertheless, one has the

7 vt e AR 11 O . Ut et

Chdur 1 1
Ereluded trom agesaalivy
gowazrading aad
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IV.35 /3. o (b) the Central Reference Service be the
L /"? point of contact for any general request for intel-
Jy_dszgﬂs'l'ligence information from outside the Agency or from
i go within where there is no known point where the informa-
, tion 1s available. ) o

| (c) only those data which are generated

! Iv,36 ’;( and accessioned by CRS be provided as a direct response
.IZ</Z/5T7,Z9band that all other data be sought from the appropriate
; ‘ center. : ' :

We recommend that the experimental work under
/& . way on an automated dissemination system be maintained
and each distribution point be urged to cooperate with
CRS in providing "dictionary" terms for the systenm.

1V, 37

i
1

IV.38 ‘ We also recommend that planning for under-
7 , taking an extension of the automated dissemination

_ /é, system to all State, Defense and Agency positive intel-
j : ligence information received im machine language be

! undertaken coincident with the beginning of feasibility
testing of the present experimental system.

;4 T IV. 37. Agree. Work on automated dissemination should be
PV continued.
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nagging guspicion that thelr independence is more a reflection of
organizational structure than it is a functional distinction. sriefings,
no matter how complete ©T competently staged, ave not adequate to per—
wit judgements toO be made about whether one or the other of these
gyatens could sexve both interests, ©F cach should exist in its own
environment. Unfortunately the Information Processing Board does not
have at its disposal vesources necessary o juvestigate aituations of
¢his kind in enough depti with disinterested objectivity to present the
Information Processing poard or the ixecutive Director—Comptroller with
the analytical detall necessary to permit judgements to be made. Such
a capability is needed if the poaxrd ia tO pexform adequately even the
1imited role which has presantly been carved oul for 1t. Meanwhile,
pechaps yet another atudy group needs to be launched to review the
total communications, dissenination, ADP structure to provide a com=
prehensive picture of the system and develop poseible approaches to its
improvement. :

"No. 39. ‘fhe present concept of CR3 indexing should be con”
tinued, and a aystematic effort taken to facilitate indexing input from
the substantive analyst and to encourage such imput to the syatem.”

COMMENT: See balow.

Yo, 40, The Central Refercncd service siould saek as & general
objective a gtandarized document reference pumber wiiich can he put on
the intelligence {nformation document hefore it 1s digseninated. Tais
reforence nuwiber should be capable of beling gaueratad and included in
the format of any automated dissenination system, and siould becowe 3
part of thiat system as quicikly as possible. 1t should be made an Agency
astandard immadiately and exzpanded into & community standaxd eventually.”

COMMENT: See below.

o, Al. The coucept and scope of docunsnt indexing by &
reference center phould be developed by & tap wanagenent deelslon.
Established at a lower level, 1t results elther in extensive duplica~
tion effort o¥ in abandonement of control over the use of 1ntelligence
documentatlon. Document index proceasiug hag, howevel, been cus touized
by each procemsing organization waleh supports an individual or
organization yeference activity."

COMMENT: Soa helow.

SECRET | o

A- ' / ) ] st tr W matic
pproved For Release 2000/05/23 : CIA-RDP78-04723A000300 29301“73‘32':“““55\““ E
_:4-.—#"



Approved For Release 2000/05/23 : CIA-RDP78-04723A000300020001-4

@ : It i¢ also recommended that:

IV, 39 15 " (a) the present concept of CRS indexing be
i ﬁydz_g;1%54000ntinued, and a systematic effort undertaken Lo '
= 1 encourage indexing input from the substantive analyst.

Iv.40 i3- (b) the Central Reference Service seek as a
e general objective a standardized document reference
:iV¢2’;(gbg7number which can be put on the intelligence information
- (22027 document before it ts disseminated. This reference

' number should be capable of being generated and included
in the format of any automated dissemination system,

and should become a part of that system as quickly as
possible. :

. IV. 40. Agree. Standardization of document reference numbers
?péf'r is a useful goal,
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"Moo, 42. The Central Referonce Sexvice should create a
parsonnel-avea-subject index to other organized gollsctions of dnfor-
- mation in the Agency. This Index should include both persomnel and
orzanizational collections of information and avthorination points
for control of scceas to the respective collections, This index is
an important and complex systen which mmet be carefully defined,
coordinated and implemented. (RS should be assigned reasponsibility
for desizn and doevalopment of the system bub they must have the full
cooperation of sll other offices and divectovates. Devalopnent of
such & system would pose an excellent test of the Information Pro-
cossing Board,” '

COMMENT: Sea balow.

"No. 43, The present method of docunent storsge and vetrieval
ia acceptable and should be maintained. I provides gpead when it
ie geminely needed and is far wore economical than any systen of
eloctronle storage ov wideo stovage that we have encountaret.  We
believe that the Agency should continue to experiment with & Timived
nunber of applications in which documents ayve created, stored, and
gearched retyospectively in an electronle format, becausso development
of an on~line document index will alwost certailnly vequire a
simultancous Improvement in the speed of deldvery of documents,

COMMENT:  Ses balow.

YNa. Hh., An extensive interactive {(map-machine-dsts base)
capability with the Central Reference Service intellirence docunmant
fndex should be developed and tested as gquickly as feasible. This is
one of the few large dats hases in which we think there is betl wide
interest and froquent use. Indeed we ave told by asalysts that the
principie limitation on their use of the system in ite aslow response
time,"

COMMENT

T bove no conpetence which would permit me to comment Abowut
vecommendations 3% through 44 in the context of the systoms to which
they sre addrvassod, Documonts ara records, however, which eveotually
will hecows inactive and some significant fractiom of then will
rogquire stovage iu the Records Center. Many of then, prasumably, will
be worthy of pevamsnent roeteation and should be {dentifiad for avehival
stovrage and prosevvation. While Indexiog and rotrvieval evetems should
oot necessarily bo desipned specifically with long-temm storage ard
vetyieval from a resote location an constraints upon the systems, Eha
notion of long-term vetention and disposal schedules as wall ss the
raquirenent for wanual retrieval from s rewole locabion should be kept

¥
"\ {:\‘ §~~y_§‘ 3 \3")\ ?;“ g .
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We recommend that .

Iv,42 ~ (a) the Centrql Reference Service cregte g
T } personngl-ar’ea-subject_ directory of other organized
'/‘51 eollections of information in the Agency. This directory

: ,'; 34//'56/37fh0u2dvincZude both personal and vrganizational VeoZZec‘t'zlons

of information and authomﬁzation points for control
of access to the respective collections.

ppstT IV. 43, Agree.
1V, 44 We recommend that an extensive interqctive
, Y (man - machine - data base) capability with the Central ﬁ@’g/s}
Reference Services intelligence document tndex be

one of.the few large data bases in which therpe 18
potentially wide interest, frequent use and g require-
‘ment for precise, quick responses,

IV. 44, Agree,. assuming that cost figures are developed to
determine which method is the most economic way of overcoming the

potentially slow response time limitation of CRS on-line document index
Processing,

ppsiT
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in mind. Systews which permit siorags in othor than hard copy Lo
acs of vital intersst to the Records Mansgouent Prograss of the Agency.
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Part ¥V = Research aod Devalopment (K52} dn Information Processing
Pages V. J=6

rep i

el 4. We recoumand that the DUSET review the division of
effort between OBD aud OU8 in the srea of dnfowmetlon processing
ressarch and development sgainst an alternatdve sllocation of functlon
snd effort which would:

a. Frovide for tha subsegquent problea definition and
‘ cosputer applicaticn desizn and development effort
to boe moved from ORD o 008,

e  Frovide for the tvaunzfer of sseentilally stoandsed
comnpuiar processing equipsant from OBD no OS5 and
for WES to provide a level of experisentsl ox
developnantal conputer processlng tlwe necessary
to support the expandod sxperisental fusction out-
linsd above. We would foy exsuple wrge that pro-
cassing tlee miglt o nads gvailable on wachinas
appropriate to the work lovelwad rather than on a
single nachive which ds used only for experdmenteal
WOEk

. Providge for the transfer of other equipuent from
ghe IPRDR Laborvatory o those suvviving or anilcl~-
pated developuout programs walch may use it mest
affacvivaly, the rest to bo transferred to surplus.

8, Frovide for o reviow of exlstiog ORD contracts
shrough the Infomation 2rocessing foswd and
selected prospective users to doternine which of
those conbracts mmuia be eontinued and undey
whoue leadoersidy they should proceed.

@. Provide that subsequent AP equipmant or seftwaye
pest and analvels ba comiucied by GO excopt wheve
ghe lbews are a dirvect aljuoset of & spoacial pro-
cagsing center such as GPLC.  The spacial unly
would procure and test the latlor product.

Wy

z:ii-h;

.
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(a) the t}'ansfer of the responsibility for

V. 14. The subject of IPRD is under management review in the
DD/S&T at this time.

- v i e o

processing‘éé{yipment rfrém ORD ZZEOCS’;

(c) éubsequen'ﬁ ADP equipment op software test

center such as NPIC; and,

(d) 0CS to Zssue g current publication to
announce new activities, new producte, and new develop-
ments which its research and development component

V. 15. This recommendation may represent a popular, intuitive
judgment on the value of a community-wide R & D Center, but a more
substantial treatment of the R & D Subcommittee's Proposal is needed.
Such proposals have, however, come to little in other fields in the past.

we belireve demonstrate botna the dirjficulty of an intve-

computer operating centers and ADP users,

. Finally we recommend that research and

~development projects op programs in the areq of informa-
tion processing be submitted to the same serutiny as
required for regular ADP projects.

s E e
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£, Provide for uQh to fssue s curvand suarenoss pube
ifcation simllar to its present Tech Notes to
anuounce new activitilss, new producta, and Do
devalepuents which ite research and devaelopuent
conponeat considers of ganeral intevest for Apency
conponents eagaged in information processing.

COMMBET:  Homé.

"No. 15. In addition we recommend that the LDSAL and tha
Infopmation Procussing Board rejact the proposal of the R&D Sub~
committas of the USEs Inforuwation itmdling Comulites which proposes
4 comuundty-wide RE&D Center ou the basis of the receant experiences
with COLNS and the IPLD which wa halieve demonstrated both the _
difficulty of an luntegrated comaunily sotivity asd the lmpracticality
of performing vesesvch and developuent on won-existent ov wadly
defined requivements.”

COMMENT:  Concul,
Mua. 16, Finally wa recomend tosb researeh and developmant
projects oF prograns in tne arca of inforuwation processing Lo pubmicvad -

ro the samse scrutiny as thak proposed for ADP projects in tha aanchion
below dealing with wonageaent.”

CUMMENT: |

Coneowr subject to the connents offered about the racomaendations
dealing with wmanagenent.

CPRET,
~LRE

qas :
i au%uma!li?{\

}
Excloded
) dayngraiing et
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- V. 16. The question, "Why treat ADP R & D differently than
@‘?44'{ other R & D?", needs to be answered.
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Part VI ~ Organizational and HManagensnt Dlamenits of Automatic Data
Processing

Paga VI, 10-11

"No. 26, We rvecommend that: the Agency resssert n pelicy of
providing & high degree of centralization in data processing activity
in the Office of Computer Servieces, that this policy be tempered by
permitting the acquisition of gmall or medium computer processexs by
functional organizations where there is & demonstrable~conputational
economy in using a stand-alone computer system, and that this polley
coptinue the pressat enphasis on the functiomal component (uzer) .
reaponsibility for problen definltion and problom solutden, In short,

‘wo recommend that computer ovgenizations develop the systens necessary
go ren the computers and run them, aud that founctional production
people prepare the dats and the processing steps required for its
gransformation by compuger.”

COMMENT ¢

T see no pavticular need for a veassertion of this policy fvom
the Support Divectorate polot of view. Ve have wo particular problem
with the intest of the recommendatiow, on the other hand, as Long as
the Office of Computer Services is able to rvetailn the capabllity o
patisfy thé requirements that we musy levy upon it. If the other
recommendations of the ASPIN Report are to be Laken gevicualy, bowaver,
gomething wmove than a sinple veassertion of policy is veguired. At
this point in ny review of the ASTIN study I sm not able to fdentify
what that "something more" is.

gomesne has to find a way of looking at the AIPIN P ommand s
rions in the spgregate. Too many of them ave fnter-related and Inter-
dependent to permit prudent action fo he taken on any of them sepavately.
T1.50, IT.63, YIL.34, INL.3%3, and porimps obhevs abould he conafdeved
eopethor T1.50, 1131, LTE.37, ¥.314, V.10, VI.27, VI.30, perasps
1T, 64, and possibly others should be corsidered topcther; conceivably
1V.37 and IV,38 should be fncluded in the latier group as wells I
haven't re-exanined the recowmendations as carefuily as ¥ should %o
aasart positively that this suggested grouping of them should hold.
This is & payt of the diffienley. The ASPIN study reguires too much
study. HNHot wany of us are gaing to he able to give 1t as wach study
as it vegquives., ¥ have alrveady spent moYe rdme on 1t than ¥ feel it
ghould bave required and I am still uneasy about 1t because ny cowments
deal with individual recoumendations and they might chaogs in the
agpregate if I were to taks the time to consider the recommeudatlons
that way.

st bl M
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VI .26 We recommend that the Agency establish a

. ’ policy which provides a high degree of centralization
7 in data processing activity in the O0ffice of Computer
~u

. ' Services, but which permite the acquisition of small
L or medium computer processors by other offices where

there is a demonstrable economy in using a stand-alone
computer system. '

VI. 26. Agree, greater centralization of data processing activities

. 1is desirable especially for standards setting, purchase of equipment, and

ﬂﬁf“{ /' personnel. How this is done organizationally and functionally is a matter
requiring additional management discussion.
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YMo. 27. A central technicsl management review of major ADP
pxﬂjwctm be orested under the preascut webrells of Executive Divectoy-
Comptroller vespousibilivy for Agency AUF management, that a full-time
posivion of ADP advisor te the Ixocutive Divector-Compiroiler ba created
for an experienced ADP professicnal whose vesponsibility would ba tod

Ca. Advise the lzecutive Mirector-Conpiroller on all
professional/technical mstters relating to ADP;

bHe Ba Chairman of the IP Board and the Director of its
pevmanent staffy

¢. Review the various loecal plans, provide technical
finput and, periedically, develop & statonent of
Jong-~taerns ADP obijectives for the Apsncy:

d, Assign computer applicarion desizn proposals to the
‘guitable functional/teclmical revisw compounenis;

¢,  Prepare Apency-wide ADP technical standards;

£. Bevve as Chalrman of the Agancy-wide ADP Caveex
Bervice Board:

£. Derve ag focal polnt for dnternal leadevship and
for external relations in ADP/professional matters.”

COMMENT:

It is interseting that the potion of & pormancnt staff s
buried ss & subordicate clause In pavarraph b, abowe and that 4t i
congidered to he a permanent staff of the Information Mrocessing Board,
T renlize that this was written before the penemclature in OPPR changed
o aliminata the term “Information Processing Staff” and leave the
IP&E Team to perform somoathing of & dual role, but even beforve thet
chanpe was mede the Information Progessing Staff was considered to by
aa OPPB uall vather thaw a supporiing arm of the Information Trocessing
Board. 1 have sowe difficuliy conceptually with the idea of the IPLE
Tean performing & dusl role but that concern s not directly gernane
to Atscugsion of this ASPIN recomnendation. Vhat s porsane ds the
opinfon that the vesponsibilities identifled for the ADY advisor are
wore than a full-time job for one man, and probably more than a pavi--
time 4ob for the IP&E Team. It i also my opinion that {fulfillment
of the responaibilities prescribed calls for a role golng far beyond
the role of advisor.

¥ l'llu‘u\-m

o
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vi, 27 We recommend that a central technical manage-
; - ment review of major ADP projects be ereated under the
} /'{/ | . present umbrella of Executive Diractor-Comptroller

_ ‘/z’!‘ N responsibility for Agency ADP management and that a
A ¢ly 32 full-time position of ADF Advisor to the Executive
T ‘/ Director-Comptroller be created for an experienced ADP
i _ - professional whose responsibility 1t would be to:

: (a) advise the Emecutive Director-Comptroller
on all professional/technical matters relating to ADP;

(b) be chairman of the IPB and the director
. - of its permanent staff; - :
- ’ . .< S ) .
VI’§8 3) (c) veview the various local plans, provide
: 2777 1 technical imput to the IPB and, periodically, develop
%Jﬁzzz£V7;§Z’a statement of Zong—term ADP obgecttv?s.for the Agency;

(d) assure that computer application design
proposals ‘are given adequate review by a central technical
Creview panek E

1v,41 7/ (e) prepare Agency-wide ADP‘teahnicaZ standards;

. ' (f) serve as chairman of the Agency-wide ADP
Career Service Board; and

(g)'serve as focal point for infernal leader-
ship and for external relations in ADP technical/professional
matters. : : .

VI.32 ’Z/ We also r_ecommend that the Director/0CS be
’ © an ex officio participant on the Information Processing
~Board and that the DD/S&T be represented on the Board

by an individual who refZécts the computer user popula-
tion of the whole Directorate.

W ATRIVY
StGied

vi. 27. Disagree strongly. The Office of the Executive Director-

Comptroller is not the place for "technical management review" which is

ey T & proper function of the Directorates. Any technical advisor to the

2 Executive Director-Comptroller should be actively engaged in the ADP
business; otherwise he will lose his technical ability in short order. The
job suggested is a staff one: how can he expect to manage ADP personnel
as a staff officer even if designated as chairman of a career service ~=
or for that matter how could any computer center or office permit this
sort. of assumption of line management by staff? The proposal of this
recommendation effectively aims at the perversion of management
functions and the creation of a permanent empire.
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ET o

o ], o

The responsibllitles suggested for the S0P advisor takon to-
gather with the functions recommended throughout the reporh o ba
performed by the Information Processing Board clearly suggest the
nead for an Information Processing Staff at the level of the
Executive DMrector-Compitroller. Moveover, mewbership on the Board
will become & full-time task for each of the Divectovates Teprasenta~
civos.

tesentially I agres what there nveds to be a small sralf
competence at the Agency level. 1te vele will have to be cavefully
deavwn in tormd of speeific functions listed heve and the wowe peneral
functions sugpested slsewhare in the veport as tasks for the IPB. I
wonder whethey soy of the recommendations ean be acted upon until after
this one has been dealt with.

"o, 25, Existing Central ADP plooning ba strengthenad to
provida: '

8. For a woxe definicive ocutline of Agency objecudves
to be achieved in rolated or overlapping office
plans aud for vepular yevision and publication
of the Agency ADF Plang

b, For the definivion and publicabion of Agency-wide
ADP technlosl standaxds boyond the presant work on
pationwide (USASL) standavds;

c. Por a standard format and pvocedura for the proposal
., awd review of major vequests for the acquisition of
gompubey systems or of coupulex processing appilca-
flong. "

GOy

The fdoa of ADE planning in fts owa separale conboxt haw alwaye
boesp bothersoma to we, ADP exists only o sarva operationsl and
manapenent prograns and planning for Lt sheuld be carrviad oug in the
contaxt of the programs Lt serves. Wa naven't found a way of deing
that sabisfacrovily, bue we haven't veally triad. The Infomation
Processing end Zxploitation (IPGL) Progwran Category dosa nob swlve
phag purposs.  Suppoert information peovessing is aplit avong the
Conmunications Program Gategery, the Frogran Wide Categoxy, and ths




Approved For Release 2000/05/23 : CIA-RDP78-04723A000300020001-4

V1,28 » We recommend that the Information Processing

‘ - Board provide for:
s

(a) a more definitive statement of Agency
ADP objectives by regular revision and publication of
the Agency ADP Plang

VI, 28 (b)) the definition and publication of Agency-
oo wide ADP technical standards beyond the present work
/)7% on nationwide (USASI) standards; and, (K&Eé ‘lj

vi. 28. Agree. The concepts of "proposal and review'' needs
some "review' in itself. Why should the review of ADP equipment

/)p/(""/r acquisition go beyond that for other R & D activities?
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IPER Propram Uategory. Lo only gets inte the latter because the
Office of Compuber Services is ifncluded 1o that category and 0C5
provides compuler suppori Lo the Support bDivectorate. We don't plan .
in CLA end we den't progras, ot Teally. We budget, We should plan
and we should program bt we should not delude ocursalves into thinliing
we are doing sowething thal wo ave ot sinply because we apply the
rerminology. We do not have an Agency ADEP plan and we have never bad
one. The only visible objective we have had at the Ageney level bos
hesn o econtrol the growth of havdware. We peed something a grest
deal better than that but 1t will take a great deal more tims and a
preat doal wors thought thau anyone has yet been able to glve 1.
Parhaps what we nsed an & start is a plan for a plan, bub even tuat
won't occur 1f it is left as a part~time elfort of one or several
people who have dozens of other things to do. We do need & definitdve
statement of Ageagy objectives.

Srandacd formats for the proposal aud review of major ragquosia

for computer sarvices may be wzeful teols bub what we really nead ave
some criteria for judgiey the conteul of proposals. The menoraudum
the Execubive Divactow-Cowptrollex addrassed to the Deputy Divectows
in October 1969 said that decisions to use ADP equipient should ba
based on o review of nropecals dn tewss of utdlity, benaiits, iife
expectancy, ond velatiouship to other activities, Xt ddentified
saveral bench marks for the review of oroposals sud it identified
. peaponsibilities to be ghargad to Dirvectorate Information Provesslag
Coordinators and tie Information Processing Board. bothipng has boen
done in an Agency context towawd tho implementacion of the pruvisions
of thob memovandum. We don't joow o wial entent individaal direc—
torater agy have Loken independent ackion toward 1ts fmplevantoatiom
within their own jurisdictions but the kinds of things which coma
bafore the Inforwation Urecaasing Board suggest that thers nay be
gome inconslstencies or dlfferences in phe approaches taken by esil
of the Directorates. Yo need soms way of assuring chat it ie neldiner
pasler nor more Jifficult in one dixocrorale chon another to jel
approval of an AW project amd thar the sene eriteria of dwporiance,
wpdiity, benefits, @tc. are applicd fa all of the dlrectoraras. L
wo hove these things, thon wo oan cuveiop formats and procedures Lo
gnsure their expeditious processing.

o g e s g
RERRA TR YA |
; &“ g\ .j ja\l g,,, a }‘ Eyat o 1 §
e J Rz fepg Ahtgmatic
g Eﬂa\-'n;;mdmg aug
ﬂa.-:nr.za'itéca:fsr;
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"No. 29. A mesns of pricing data procassing services parformed
by computer centers be developad, amd thal aach usar component be
required to budget foxy its data procesedng services and sransfsr the
funds to pay for these sexvices in essentially the same way that pro-
porty funds are handled.” '

COMMERT

I have conmenked aboul proposals for costing date processing
sorvicos in n separage context aud will not belabor the point furthsy
hore, except to say that I agree we shvuld have somd way of knowlng
what particular computer applications cost for consideration as a
factor in considering whethex the application should go forward ox
not. Befora we dash madly inte am elaborate pricing sysienm wa should
have elearly in wmind what we hope 1t will schieve. I do nof belicvae
that an eluborate system which would reyuirve the tvansfer of funds
should be the objsctive, and while wa can eertadnly learn something
From the experiemce of the YRA (Froperity Requisiviondng Authority)
systen I doubt very wmuch that we will find it & useful pattera to bs
followed.

“No. 30. Ao Agency AUP carest service be cvesked.”
GOMMENT 5

Seq earlier cowmment, Part 1II, Recommendation ho. 32.

"No. 31. Bxisting ADP ralndlng prograns introdues additional
enphasis on the changing rosponsibilicy or role of the uwser ion an
on-ling andfor real-tlas computar envivemnent, and that functional
organizations review the need for onit training of persomnel dn the
usa of guantitative andfor loplcal technlques in indigencus analytical
problaneg.”

COMMENT:  Concur, but fivst ve need some agresnent ameng ha
Divectorabaes aboul what the vole of the uvger should bo.

Mig. 32, The Mrector/ucs be an ax officle participsnt on bhe
Information Processing Board and that The DXEAT should be represented
on the Board by an individual who rellects the compubter user population
of the whole Directorate. The prasence of the Divector/OCS on the Board
is dfaparastive, but we believae we ghould participate in his capacity as
diractor of computer processing rather than ag the vopresentative of &
directorate with large proccssing requivemsnts.”

[ AN ! o !
i1 e \ - " - ! H N
‘3:4’“ mh; \_,‘ b b Co N .

' radin :

200014

y §
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5 We recommend that a means of pricing data
V1,29 processing services performed by computer centers be

i o
. developed, and that each user component be required
'175' to budget,for its data processing services in essentially
the same way that property funds are handled.

VI. 29. Disagree. The effect of this recommendation could be
to diffusc the resources being progfammed for ADP services so that
T they appear as a lot of linc items for various user components, This
pp_g-% would make for less top management control and focus on ADP expendi-
turcs. This seems to be the opposite cffect from that which is desircd.
We should properly cost data proccssing scrvices and make surc they
arc reviewed rcegularly by the user before moving to the step of having
all users budget for ADP services. If this fails, the budgeting will )
probably be the simplest way to force priorities on managers,

VI. 30. The career service matter is a low priority issue. In
+7T1 > i i r cannibalistic as its members
-])Pj-v“ ( any case it would tem% to be 1nce.stu(.)us o fic > e
feed on themselves without outside influence from other proies .

./
- 25, Finally ADP career development and training
should be strengthened.

We »recommend:

V1,30 ‘ |
Xﬁfx , (a) an Agency ADP Career Service;
‘VI 31 ' - (b) ADP training programs with additional
T I emphasis on the role of the user in an on-line and/or
Al real-time computer environment; and,
| VI.31 ' " (e) more widespread debelopmént of office
T level training in the use of ADP in intelligence
ﬂ*‘ production and information processing.

— VI. 31. Agree. The users' understanding of system analysis and
I)ng }  the on-line environment needs strengthening. ‘

’ . VI. 32. This recommendation has already been discussed by the
DD S+47 Chairman of the IP Board with the Director of OCS. The Director of
| OCS should also be Technical Advisor to the Boazrd,

Apbt;ovéd For Release 2000/05/23 : CIA-RIjP78-04723A000300020001-4
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COMMENT

the Information Frocessing ¥oard has slready addreseed thie
roconmends bl on.

25X1A

Lhiel, Support Services Btelf

DDS/SSS5/REW s hef {14 October 1970)

Distributlion:
Orig, & l-Addressce
1~585 SBubject
1~8885 Chrono
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A S DATTONS

2. (11, 47) Improve Programer - DD/I¥, DD =+ ] DD/8 and DD/SAT question mesns of
User Communicatione, DD/S, DD/&i achlevement,

3. (11, 22) Strengthen 0CS /¥, o0, z¥ op eiAe DD/S
Time-Sharing.

bhoo(111, =2) Single Interactive DD/ p* oD/I, DD/s, DD/8&T DD/S&T opposed to limitis
System (0CS), to a single function (e

5./6. (1T, =% 11T, 34} Acquire general gesa DD/P%, DD/I*, T DD/S PD/S concurs in prirciple on
management packeages., does not concur on II, 58 (1

decision maki forum on gener
management systems).

7. (I, 2= Acquire general DD/P* - D3, 'S5 DD/S, DD/I
management pack
large files (ArcIg,
ete.).

8. (11, =z Special programs oo DD/ P%, DD/3 questions zole sue
unique needs. DD/saT

9. (Izz, :=z) Assign OCS Prog oD/ P#, DD/S&T
to User componsnts.,

(11, £2) : Formal effort st iz DD/P#, 1
: innovation, DD/geT

0. (1Iz, =7) Collectors to DD/P#, DD/T¢,
coordinate with ID/seT
procegsors and -

1. (I3, 2= Evaluste COIIS LL/P%, T DR-E

ASAP n/s
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RUCOMENNATIONS CONCURRENCE Relortioy

TUCCHCTUSTVE

2. (III, 33) Develop computer DD/P¥%, DD/I¥*, DD/S&T DD/s
graphics. .

13, (Iv, 42) CBS to serve =s direc-  ID/p¥, DD/I DD/S, DD/S&T LD/S ar: Ilfen
tory to all CIA files. for IV, - -
(1v, 35) CRS point of contact DD/P%, DD/I DD/S, DD/S&T
for external requests.
(1v, 36) CRS to service only DD/P*, DD/I* DD/S, DD/S&T
from own files.
(zv, 39) Continue shallow DD/P%, DD/I* DD/S, DD/S&T
indexing in CRS; User
indexing encouraged.
(1v, 4o) Standard document DD/P*, "n/S&T, DD/I* oD/s
number system
. (1v, b3) Continue RSM DD/P*, DD/S&T, DD/T* /s om IT LIebo,
experinent.,
15. (Iv, L4) Put ARGIS on line. DD/P*, DD/T*, DD/S&T DD/s
6. (1v, 37) Support automatic DD/P*, TD/I*, DD/S&T oD/s
dissemination.
(1v, 38) Fxpand automatic DD/P¥, DD/Ix* DD/S, DD/S&T
dissemination.
Z7./38. (111, 30) OCS coordinate changes  DD/P¥, DD/I*, DD/S&T DD/s
with user.
“Z./e0. (ITI, 31) Leprove OCS Procedures  DD/P¥, ™D/I, DD/S&T nD/s

Manual,

#0 comeent--Coneurrence assumed.,
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2IoN
L - CONCURRINCT; HOHCONCTRE
[ E dvisor to o/
bt DD/P, Db/s Db/saT, Do/t
S say
Ve 32) CS Ix led
;);g Bx officio on DD/P*, Dp/s, DD/8&T
. DD/T*
oD UL oA
=Za VI, ad) Centralize most
x D /
computer in 008, D/S; o/ PL/Es PO/
) B /1 sugror
Z3e  {hE. 2D Shs | - .
{vI, 29) X;;: budgeting for / .
: OD/1, DD/ser
. ’ /P, DD/S ’
: Develop ADP objectives *
Seyelop ¢ Jectives  DD/T*, pp/sgn, oD/ P DD/
7l l
(71, &3) Tech
(II, <3 technical and data DD/ p*
standards. JD/P ’ DD/I* ’
- D/S, Db/SeT
22 VI, 35 Career Service
. DD/s i
7z, 3) Tevelop Traini o T
? Training. DD/s, Dp/ser DD/I*
D/ i o
. D/1
25, (v, %) Tre 1
fransfer IPRD funciiong- DD/I*, TD/p*
DD/S, Db/s&T

éssets to 008,

o, 15) Rej '
s 13 Reject Community RgD D ]
& D/S, DD/T*, n/pe
Center. ’ ’ D/PX r
o DD/S&T
is 25 Seme mansgement control DD/S, nn/T
Tor R&D as ohher Projects /L) - D/I*; /e /s
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9 October 1970

{

ASPIN ~ OFFICE CONCLUSICNS & RECOMMENDATIONS

l. FOREIGN MISSILE & SPACE ANALYSIS CENTER (FMSAC)

The comprehensive ADP needs of FMSAC for its intel-
ligence production regquire daily consultation and support
from the Office of Computer Services (0CS). The most
burdensome aspect of ADP involves the continuous redevelop-
ment of FMSAC intelligence production computer programs
for operation undér the changing OCS data processing
environment. % '

We recommend that:

. " (a) coordination between 0CS and FMSAC be expanded
when changes in 0CS digital computer equipment, ey&tems,
and/or operating procedures are to be implemented.

" (b) 0CS efforts be =xtended to obtain and/ow
evaluate a general purpose ¢ata management syetem for
hgency use and to support IiiSAC's Information System
requirements. .

(¢) experimentatior with use of ADP for intelli-
gence production be continucd (e.g., generate the FMSAC
quarterly reports.of analyscs on foreign missile and space
events from the new comprehensive Information System).

(d) capabilities bc exzpanded to improve data
processing of curvent information receipts, vo economically
process peak loadings of information, and te process a
growing volume of foreign missile and epace information.

2. OFFICE OF ELINT (OEL) -

We believe that the development of advanced ELINT
processing systems is essential, Better coordination of
OEL and its contractors witn OCS systems analysis efforts
seems to be needed to support both the OEL processing and

s sty e

: : i ) WO 1 o
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tho OLL collection activities. The techniques involwved
have wmany attributes in commen and can, in many instances,
" be solved by common techniques, ‘ _—

We reocommend that:

‘ la) a technical rew ow panel be eatabliched in
086 to review past, exieting .nd proposed analycia
programs and projecte o det: omine theip relative
afficitivences, relationchip . each other and to othaer
Work baing done on signal an lyste and that the panel
inaluds pepresentatives from the other organizations
involved in signal processing, and, poesibly, an outside
agantranior,

: {b) personncl be provided to Analyesta Divieion/0EL
to permit it to undertake internally the conceptual and
detailed design of the processing interface to OEL col-
lection systems presently performed under contract,

3. OFFICE OF SCIENTIFIC INTELLIGENCE (0SI)

O5I's cautious approach to ADD seems proper. In
solving calculations that would be impossible because of
their complexity or number of interactions, 0OSI has been
successful and these efforts secem to be evolving satisfactorily.

- The recent addition of remote terminals in an on-line

E system will particularly faciiitate program development

and test as well as interactive running of computational
programs. In general 0SI's computer usage is growing
Steadily-as more pexsonnel hocome familiar with it, and
more equipment becomes availsble.

The area that seems to nold promise for the greatest
improvenment is in data indexing, storage, and retrieval,
(ISR), but there appears to . no single high~priority
OSI intelligence problem tha: would justify an ISR research
effort by itself.

We recommend that:
(a) 0SI support strongly, with money and manpower

i1f needed, promising reseavci and development efforts in
the following areaa: : SRR o :

—D -

po Stl el -
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| (1) Automated dissemination of information
along the lincs beiig pursued in CRS;

(2) Converting “ncoming hard copy and
personal research [iles to machine wveadable
. form; and,

(3) Retaining wnd exploiting information
in machine readable [form.

(b) 08I train its own persconnel in ADP so that
they may better adapt thiec tevhnology to the analytical
and operational probleme of ihe office. Thisg training .
should cover both interactive eervices and bataoh processing.

4. CENTRAL REFERENCE SERVICEZ (CRS):

Computers are making sicnificant contributions to
the information handling aspccts of CRS' mission and
their contributions can be cupected to improve further.

A centralized document storage and retrieval system

is essential to the Agency and also provides valuable
service to other agencies in the intelligence community,
The automated subject retrieval system (AEGIS) has improved
overall response to users, and further improvements are
possible. A survey of potential users, however, revealed
-many with little or no knowls«dge of the capabilities

rand usefulness of CRS machin: systems. Automation also
promises to improve the guality of CRS' dissemination
services. :

He recommend that:

(a) efforts be cont.uued to extend the on-line
remote query capability within CRS to improve the quality
and timeliness of responses;

(b) more user participation be encouraged in
determining AEGIS data base coverage and indexing policy;

(¢) the availability of AEGIS and other CRS
services be publicized more »idely and effectively;

£ e
) 3. i
[ WL I

i
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(d) CRS analyuste bc made more intimately aware
of ucera’ neada thronzh {raiving and toure of duty 1in
Haenr r:'ff"b aoay

(e} the poseibiliticy of capanding. the use of
computere to support CRS' biographic, inetallations and
photographic funetione be iuvestigated, in particular,
the possibility of extendin:; the ability to build and

~maintain speeial files on-line; and, -

) (f) the developmen:i of the automatia.disaemina-
tion system be aontinued. :

—tl
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 STATSPEC

6. OIFICE OF BASIC & GEOGEigﬂIC INTELLIGENCE (OBGI)

_ OBGI is engaged in an active ADP program which, at
Present, is largely oriented toward the cartographic
responsibilities of the Office. ADP support for geographic
research and NIS production is essentially experimental.

We recommend that:

: (a) development of the AUTOMAP system continue.

The pace of development should be guided by the avatilability
of resources and by the aqapactty of the cavrtographers to
absorb extenaions of the wystem into their day-to-day
operaiione. ' ' ' :

(b) Experimentatic: with teshniques of statietioal
and numerical analysis be eiicouraged. Newer ceollection
activities are yielding more numerteally manipulatable

“information velated to OBGI's interests, dand the number
of potential production computer applicatione <a tnoreasing.

]

7. OFFICE OF CURRENT INTELLIGENCE (OCI)

The manual files maintained in OCI are adeguate for

most of the Office's requirements. Except for a few

- situation-oriented retrieval problems there is little
felt need for ADP support for information storage and
retrieval. The need for ADP computational capability is
small--currently limited to ayesian probability calcula-
tions. Although text proces:ing routines' promise ultimately
great power to manipulate irformation, they are currently
too primitive and take too -.iuch computer ‘and analyst time
to be cost effective. :

No recommendationsg. 0

P it
e

er:"’. i
VIRV LN
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8. OrFICE OF ECONOMIC INTELILIGENCE (OEB)

Most of OER's ADP applications originated to relieve
analysts' of the burdens of ecutensive manual calculation
and to permit the use of sopuisticated mathematical-
“economic models in analysis of intelligence problems.
Most applications of this type have been demonstrably
cost effective. The relatively few file management
applications in OER's inventory of ADP applications
suggests that there is substantial room for growth in
this area. Indeed, several snalysts specifically mentioned
that the "xecord keeping" ba‘Lnd their ADP applications
night be automated. Small file management applications
can build from the les”ons ¢.. the successful CHILEC and
COMPIN projects: carefully salected subsets of existing '
systens were redesigned for the specific applications.

We recommend that:

(a) OER eontinue to develop and itmprove 1its

corenicfie ealeulation capaliiities by providing more
cowe il gadentifie sulwouiiise packagee, by training OER
e ces ew the wse of thesoc packages and basie programming

: Ly providineg on-iine access, and by developing
e fvisionale to ceotsr un the zﬂztzatwon and maintenance
L appiications. ’

(D) OER move toward developing banks of raw,
inovaenated intelligence date maintained at the branch
bevee and repositories of finished, evaludted intelligence
data maintained at the Office level. These sources would
provide data for inten- country studies and for current
znteléugence support. : .

‘9. OFFICE OF STRATEGIC RESEARCH (OSR) ¥

OSR has numercus and varied ADP applications which
are demonstrably cost effective. Indeed, some of the most
important analyses accomplishod by the Office would be
prohibitively expensive 1f doce manually making wachino-
assistunce esscential to the Ollice's mission. Thoe wmost
ambitious ADP application. currently under development is
QUIKTRAK. While the basic ¢ IKTRAK concept is sound,
programming design and subroutine structures may be less

i

— prea
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easily modified than is dos rable and input costs muy
tuxrn out to be 51gn1flbantl/ hlghcr than anticipated
originally.

QUIKTRAK files have beon too limited thus far to
test the system on live proihlems. Moreover, thoere is no
plan for a controlled test or evaluation to measure the
effectiveness of the apPllC@'lon and to determine detailed
reguirements for expansion -und/or modification.

We recommend that. a controlled test be conducted
" to measure the effectiveness of QUIKTRAK and to determine
the ‘detailed requirements for expangion and/or modification.

10. NATIONAL PHOTOGRAPHICNINTERPRETATION CENTER (NPIC)

NPIC currently has its full share of problems in the
ADP field. It is expected, however, that when the
Integrated Information Systam (IIS8) becomes operational
(scheduled during second qu-cter of FY 1971) most, if not
all, of theso problems wiii be alleviated and/or solvaed,
Thisz is not to gay that Nvio should then set back and
be satisfied with its ADP p«;ture. Rather, as soon as

- possible, after declaring tl > IIS operational, NPIC should

devote a contlnuous effort > expand, improve, and update
the system. ‘ : '

We recommend that:

(a) Both FORTRAN ar.l COBOL programming capabilitiesg
be proatdod at upwards of 100 terminal devices to NPIC
professionals throughout the (Center., Such capabilities
will permit the computers t~ help solve specifiec problems
gncountered by these personnul in their particular areas
of profeasional expertise.

{I) Efforts to develop a capability to search
~sb of documente be continued.

() ADP gupport Lo “he research, development,
vl crgineering work of NPIC bhe expanded. In the past,
Liizile such support was poscilible because of the priority
need to develop and implement the IIS.

ya— e g e
QT
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(1) Emphasis be continusd on the need to improve
L ppcorily sbruoture, fo optimize the utilization
ol candom-acecss maes storayge, and to ceek a better method
SO macdy Fhe two eentral proaecaors and asecoiated corea.

tho LNPORMATION REQUIREMENT? STAPF (IRS)

R S

Lis has undertaken a substantial effort to provide
tor frequont and general eveouation of intelligence
information collection systr.s. Only an automated system
is iikely to contain the sco o and flexibility neccassary
te exploit these data extens vely on a cost-cffoctive basis.

L

Wa rocommaend thalt Lhe G.osa being obtained in un
abtempt to evaluate intaelliyg nce collection activitice
be wravorddd in maehine veudable form and a program be
developad for itse analysis. :

P ey e ,..,".',,_,

) e . » .
- ‘ \_;!7: Lt . . A
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IV. TIMPACT ON THE SUPPORT DIRECTORATE

GLNERAT

Part VI ol the ASPIN Report should be read in its cntircty
by scnior Support Dircctorate officials as its impact could be
far-rcaching if adoptcd by managcment. This scction contains
implications for virtually all offices within the Dircctorate.
The [ crort on Organizational and Management
Aspects of ADP in the Agency should also be revicwed.

ASPIN has recommended strongly that the research conducted
by ORD/An in the field of Automatic Data Processing be brought
under the cognizance of 0CS; that all outstanding contracts
being sponsored or monitored by ORD/An he reviewed by the IPB;
that the hardware resources of ORD/An be transferred to other
ADP components or be declared surplus; that ADP development
projects be given the same scrutiny and review that has been
established for major equipment and software acquisitions. This
recommendation will have some impact on the Office of Logistics
if adopted.

The ASPIN Report recommends that Applications Programmers

be assigned to tours of duty with customer componer- - much
in the same way that Security Officers, Logistics . o3 and
Communicators are assigned to customer clements. 1f accepted,

this recommendation could prove a considerable boon to DD/S
offices as these programmers would serve in the offices con-
cerned and would report to the office heads rather than to 0CS.
Under this scheme the Applications Programmers would tend to
become thoroughly familiar with the problems of the offices to
which assigned and be able to present solutions to problems more
cogently and comprehensively by virtue of being '"involved" to a
greater degrce. Being responsive to the '"customer” will, we
feel, makec the programming effort more viable over the long haul
in addition to effecting better day-to-day solutlons to intelli-
gence problems.

Implicit in the ASPIN Report (at least to this writer) 1is

the need to create another study group to review the entire

information handling process within the agency, i.e., the recelipt,

control and distribution of all documentary material regardl

of the means by which it is receilved. At this late date the

does not appear to be any appreciable standardization in the
-
a

(U

field of information handling; cach directorate and each otil
within + o directorates has developed 1ts own PrOopTEIOYY mean
of receiving, sorting, and distributing info—mation. The DD/P
has itsRID, DD/S&T tasks TMSAC for some basic distribution ot
clectrical materials, DD/I relies on CRS, OC has its RMB, 0S
has its own telecommunications network, OSA has a comprehensive
telecommunications capability, <to. It would seem salutary O
| conduct a review of the total communications-dissemination-ADP

L 4
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f the system, possiblec approaches to its improvenent
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A great amount of material rcceived by the Agency in
'machine language™ 1s reproduced as a document and subscquently
reprocessed into "machine language" for storage, retricval and ;
manipulation in computer based files. It would appcar tnat the ;
time 1s upon us to study the somewhat amorphous reclationships
that cxist betwecen our electrical communlcatlons secrvices, the
several dissemination services and the automatic data processing
activities of the agency. Such a study is particularly apt at
this time in view of the work being done by CRS in the rcalm of
automated disscmination and the joint efforts of 0C, the Cable
Sccretariat and the Intelligence Watch with regard to the ACT
Program,

SECURITY

By virtue of having sensitive operational files, adminis-
trative files, payroll records, name check files, TXH dat
etc., resident in a computer based system which i1s connected to
remote points via communications lines, a serious set of security
considerations are raised. The resolution of the problems en- !
gendered by this situation becomes complex and involves a number ‘
of technical disciplines ranging from physical security pre-
cautions, through and 1nc&udin0 issuance of clearaﬁces, EMSEC,
and the dealan of algoritams to prevent release of information
to unauthorized persons. Security officers must become broadly
aware of and personally involved in the data processing milieu.
This 1s being done at present by training, by assignment of
security personnel to the Office of Computer Services and by
review of computer security problems within the community.
Security and privacy in computer operations is an esoteric field
and 1t would appear that the Office of Security will have to ,
ldentify and develop personnel resources to cope with this con- o
tinuing problem. I foresee the assignment of both 0S personnel !
to OCS and OCS Applications Programmers or Systems Analysts to
0S in order to arrive at meaningful solutions to the several
problem arecas extant.

LOGISTICS

The automation of cortain_ functions will have an im- ;
pact on the Printing Services Division of the Office of Logistic '
The study on the Office of Basic and Geographic Intelligence will
also be of interest to the Printirce Services Division as will

the | Rcport on Text Stream Processing.

Approved For Release 2000/05/23 ; CIA-RDP78-04723A000300020001-4
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ETNANCE - BUDGET . Con een

PO — - . F

OIR experience in the usce of the proprictary program
package CROSSTABS should be of interest to Support Dircctorate
personnel enpgaged in S1PS, (inancial accounting, payroll and
budgeting.

COMMUNICATIONS

In addition to the comments made under the GENERAL heading,
the following are of interest to the Office of Communications:

The implementation of the Integrated Information
System at NPIC could result in a substantial technical engineer-
ing and installation workload for OC as the need for remote
terminal devices connected to the system is felt.

The | (cport on Monitoring, File Pro-
cessing and Computational Support to Missile and Space Related
Systcems will be of interest.

The study on the Office of ELINT should be reviewed
by the Special Programs Division ¢~ the Office of Communications.
Much of the work being conducted by the Oifice of ELINT in the
recalm of signal analysis and machine-u.dod collection systems
is of direct interest to OC-SPD  ~& a uialogue between these two
elements should prove mutually beneficial.

Approved For Release 2000/05/23 ¢ CIA-RDP78-04723A000300020001-4
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10 JUL 1970

MEMORANDUM FOR: Director, Project ASPIN
SUBJECT :  ASPIN Draft Dated 7 July 1970

i. The Security Records and Communications Division is in
general agreement with the content of the subject draft as it
applies to the problems we have experienced. We, however, would
like to take issue with the statement made on page 12 that the
degradation of TSMON service bothered no one and therefore
"verhaps measures the need for the service.”

2. During the past year, the Office of Security has con-
tinually voiced its disapproval with the quality of interactive
service received from OCS. We have registered our complaints
through IPC channels and at almost every Computer Users Group
Meeting. It is partially as a result of our complaints that
OCS decided to move the SANCA file to the 360/85 at the cost of
$90,000 per month, which perhaps better measures elther the need
for the service or the amount of complaining done by TSMON users
or both.

3. The fact that Security weas able to "retreat"” to its
manual files during periods when the system was useless pre-
vented a potentially disasterocus situation. Fortunately, the
OQffice of Security anticipated the possible breakdown of remote
terminal services and maintained its "hand-~files' and it wilil
continue to maintain this file until a reliable back-up computer
system is provided.

25X1A

Chief, Security Records and
Comnmunications Division
25X1A

cc:  Mr.,

erruaun ) .
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MEMORAKDUM FOR: Chief, ASPIN Staff
pers
SUBJECT .  Comments About Working Guewne for the
ASPIN Report

Leo:

1. The papers you have circulated for comment deserve a
more careful review and a more thoughtful respomse than it is
possible to give in the time you have allowed. 1t may be useful to
offer some preliminary obaservations with a wmore detailed rasponse to
follow.

2. I assume the papers you circulated 7 July are only part
of the product you expect TO produce and that you will have another
chapter which will help the reader to relate the total product to
the concept and terms of reference circulated with your memorandum
of 28 May 1969. Some agsegsment and explanation of how you feel
you have satisfied the objectives, where you think you may have
fallen short, and how you were led beyond the original scope of the
project would be helpful in evaluating the achievement and the
product.

3. Support information processing systens are not intelli-
gence production systems. We recognize, of course, that many of
the support systems have characteristics gimilar to intelligence
production systems. The GIM package to which you allude without
using the acronym wWas, in fact, sought out, {dentified, and brought
into the Agency at the {nitiative of the SIPS Task Force. Neverthe-
less, generalizations about the need for coupatability, exchange of
f£iles and data, atc., do not apply to support systems in relation
to intelligence productlon systems. Support systems ghould be ex-—
cludad from this paper by definition which would apply to the whole
report or general statements throughout the paper ghould be appro-
priately qualified.

gi‘gp;m‘:,. : . S
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4. A few specific points for now:

a. To say that the Office of Security was not
bothered by the difficulties of the inter-
active services systesn 1s an error in fact.
Their patience should not be misinterpreted.

b. The proposal to include the Office of
Communications in a Directorate of Informa-
tion Processing would require a great deal
of justification and rationalization; its
inclusion in the proposal is not as self-
explanatory as is implied by the casual
mention.

c. Formats may be useful tools for submitting
proposals but what we need are some criteria
against which the content of the proposals
can be evaluated.

d. Personnel management and career service
concepts are mentioned and discussed at
several noints throughout the papers and
I believe I have detected some inconsistencies
among them but a more careful review will be
required to identify them.

5. Unfortunately I have not been able to give your draft
my undivided attention. I hope that these observations may be
useful and I will follow them with more complete couments as soon
as I can.

25X1A
Chief, Support Services Staff

DDS/SSS/RHW:rf (9 July 1970)

ib . . P - - sapa.
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25X1A To:_ Casé: 72277 Date: March 12, 1970 ~ Page:
" Subject:  Computer Hardware and Software Trendsvr'

- 25X1A

ADL 115269

..................................

25X1A

One of the major areas in which-is expected to assist you
involves projecting the costs, in both hardware and software, of various
system alternatives. We recognize, with you, that this is a risky business,
mainly because of the possibility of technological breakthrough. But the

computer industry is mature now

, and the number of such breakthroughs, at

least in the time frame of interest to you, will Tikely not be large.  In

any case, it is preferable that

the presumptions, no matter how shaky, on

which system costing will be done should be explicit, and that any dis-
agreements among us about the future of the technology should be surfaced.

The enclosed memorandum, which for the most part 15 a cutting and
pasting of non-proprietry projections, contains a good deal of R
reference detail which will be needed when we actually begin to cost out -

-systems but which may be excess

ive for present purposes; it might be

hours with your staff to highlight the more imporiant o the trends and

useful, as we have already discussed, ifqme.t for a few 25X1A

their implications as he sees t

In any case, the memo

hem,

randum is submitted with the humi1ity

required when making technological projections, and should be received
only as the starting point for discussion. I would appreciate it very .

much if, in addition to comment

s from your staff, we could find out how

well these projections square with what the various computer offices
within your organization are projecting for internal planning purposes. .
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r

Bldg./Room v ..Ext

o

3A0RP00 ey




Approved For Release 2000/05/23 : CIA-RDP78-04723A00030

COMPUTER

HARDWARE AND SOFTWARE TRENDS
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I. CENTRAL PROCESSORS & MAIN MEMORIES
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A. INTRODUCTION

Future progress in central processor and memory technology
promises to be no less impressive than the dramatic im-
provements occurring since 1955. Today's main frame equip- .
ment is typically 100-200 times more powerful than equip-
ment first delivered in 1955. Prices for machines with .
power equal to that of their predecessors have been reduced
by a factor of ten.

By 1980,. the most powerful computers for geneval use will
outperform today's large machines by factors of twenty to
forty. Prices for medium to Targe multiprocessors will
then be one-fifth to two-fifths of their current prices.

This rate of progress is clearly indicated by trends in

several diverse, relatively new technologies: integrated

circuits, Medium-Scale Integration (MSI), Large-Scale Inte-

gration (LSI), plated-wire memories, and thin-film memories."

While perhaps not all of these technologies will succeed,

it would be unreasonable to assume all will fail. At the

same time, the physics of these new technologies preclude .
any abnormal breakthrough in computer performance and cost, _ '
beyond that already indicated. While some invention which o
would have an impact similar to that of the transistor or

vacuum tube cannot be ruled out for the 1970's, its develop-

ment should not be relied upon for system and financial

planning. A reasonable basis: for planning is to assume no

significant departure from the trends and appreciable pro-
gress indicated by existing Techniques.

* B. PERFORMANCE TRENDS OF LOGIC CIRCUITS

We consider first the cost-performance of electronic logic
circuits, since this underlies the capability of any com-
puter system. Figure I - 1 summarizes both the history and
the Tong-range forecast of our engineers in this area, show-
ing curves relating the pulse rise time in nanoseconds for
typical circuits to the year of availability. Germanium

- and silicon transistors are shown, both separately and in

~circuits, and compared with "ideal" transistors. It is ap-
parent that the performance of the real devices (taken sepa-
rately and not in circuits) has already approached that of
the ideal transistor, and that it is still improving. Com- .
parable curves are shown for MOS (metal oxide semiconductor).
integrated circuits and for both economical and high speed
versions of conventional integrated circuits. Evidently
discrete components will continue indefinitely to offer
higher performance than integrated components. It follows
that the highest performance computers may continue to use

‘.‘ CL : ' | I.'_]
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discrete components as they do now. Also, the curves for
all the devices are approximately parallel; therefore,

between now and 1975 about a fivefold increase in circuit
speed can be expected, regardless of which type of device

is considered.

Circuit speed is of 1ittle meaning without consideration of
cost, so Figure I - 2 shows a.corresponding relationship of
cost to time for the types of integrated circuits most like=-
ly to be used in large computers. It is clear that a drama-
tic improvement is Tikely in Tow cost MOS circuits between

now and 1975; they could

drop to 10% of their present cost.

Higher performance integrated circuits are also likely to
decrease in cost as manufacturing technology improves and
as the number of effective circuits per chip increases, but

the higher speed devices
more than about 50%.

are unlikely to decrease in cost

It appears, then, that a tenfold or twentyfoid improvement
' ig_tEe combihea'cost—performance‘ET'circu1ts can ba ex-

pected within the next five earsT_iThﬁ result wiTT be that
i:ﬁar'Ei-wn'e

designers will feel free To

a wider variety of

functions for large machines, since. the cost of adding : -,
functions will be so Tow.

C. TRENDS IN MAIN MEMORIES

The faster computers are

already constrained more by memory

performance than by circuit performance, so let us consider

next the improvements in

memories that can be expected.

Figure I - 3 summarizes what we forecast in this area.
Cycle time is shown against year of. availability and, for
each class of memory, a family of curves appears for several

levels of cost per bit.

Core memories have still further

improvement potential, but theoretical performance limita-
tions will probably be approached by 1975. Thin-film memo-
ry, which had been considered on 3 large scale by
Burroughs, is now losing ground to its major competitor the
plated wire which has a cycle time similar to the one of
thin-film memories and is now commercially available. It
is semiconductor memories (large scale arrays of integrated

circuits) that offer the

really exciting potential. We are

willing to predict that they will overtake all other types

on a.price basis as well
three or four years, but

as on a performance basis within
this is admittedly conjectural.

There are many problems involved in integrating new memories
into existing computer Tines, so in 1975 and even beyond we .
will probably see the manufacturers intermixing different
kinds, of memories in their computers. This is not critical
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Figure I + 3
FORECAST OF MEMORY PERFORMANCE/COST

SO

ST LT

-1 SEMICONDUCTOR kL

o

LT MEMORY

N

(1

!
i

Sk fleorecosf f Me

I
111

-

i
iy
it
174 !

g 3
oo A RENE STl e S ——— o ."m_r; T
A = b ekl e A B ks
A = i e by

ST s

A S G e et “ : e

Sy T i > P

— ] - d 1

il

I

7
,,,,,

70

Cycle

Time
(Microseconds)

0.1 L

78"

Year of First Shipmén'

{

~ 25X1A

;-Approved For Release 2000/05/23 : CIA-RDP78-04723A00030

N




B Appro\ied For Release 2000/05/23 : CIA-RDP78-04723A000300020001-4

-

to the user; the important thing is that he continues to
gain cost-performance in the memory area as well as in the
circuit area. Apparently, by 1975 an improvement of memory .
cost-performance of tenfold is Tikely to be attained,
regardless of which of the three classes of memory is in-
volved. Also, apparently computer memories will continue
to improve until (at last) they are no longer a constraint
on what the user wishes to do. In time, perhaps even mass
storage of files will be done using solid-state rather than
mechanical technology. However, the necessary very low
cost solid-state memories are not likely to be available
for perhaps as long as 10 years. The same considerations
apply to radical technologies as the "magnetic bubbTe™ cir-
cuits recently announcedfgtheTT Telephone Laboratories.
There is great inertia in this industry now, and many have
Tearned to their sorrow that many years intervene between
Taboratory demonstration of a device and large scale em-

ployment of it.
D. THE PROBABLE CONFIGURATION OF FUTURE LARGE SYSTEMS -

Our concept of the large system of 1975 is diagrammed R
schematically in Figure I - 4. The central elements only '
are shown; the peripheral equipment (discussed elsewhere :
in this report), including the mass storage system, is to

- be accessed through the input/output processors.

We believe the system will incorporate two or more central
processing units operating in a multiprocessing mode.
These will be capable either of operating the system or of
performing any of the processing tasks. Each will be com-
plete and self-contained, but they will be assisted by

- specialized elements designed to facilitate overall system
control. These elements are a task control section, which
consists of registers, firmware, macros performed by very-
high-speed operating system storage and logic, and a paging
machanism to permit optimum employment of high speed and
main memory on an adaptive basis.

The functions performed by the task. control and paging me-
chanisms are equivalent to software functions in that a
stored program will be available from the manufacturer to
function in an identical manner. With their aid far faster
operation is possible, however. Should a processor fail,
the second processor can run the system. Should only the

. task control or paging mechanism fail, either one of the
CPU's can take over the operating system function at lower
efficiency using a software version. of the operating system.
This kind of arrangement will -make it unnecessary for the

sl
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user to acquire dup]icate control elements for his system;
at the same time, it will permit less efficient, but still
complete mode of operation, should one element fail.

Another 1likely characteristic of future central system
organization will be the autonomous, asynchronous operation
of central elements. Primarily for the sake of speed,

prior designs have imposed rigid, synchronous control and
data transmission among the central processor, memory and

1/0 channels. In other words, control and data signals were’
clocked and were assumed to be validly established at certain
points in system time. Future organizations will probably
abandon this fundamental design technique in favor of a

"hand shaking" mode of control and data signals transmission.
The overhead associated with this and the handling of pos-
sible default conditions will, by and large, be invisible

to the user program, as well as to the operating system.

The objectives of this mode of operation will be modularity
and reliability. Modularity will facilitate horizontal
growth, i.e., additional central system elements can be
quickly utilized as they become available or are installed.

" For example, it will be simple for the hardware to take S R
cognizance of the number of input/output channels installed: g
and to search automatically for an available one. By the
same token, if an I/0 channel is faulty and must be removed
from operation, the search hardware would ignore it, and
system operation would be unaffected. We expect that the
interface logic for each element will operate on the assump-
tion that there'may be a multiplicity of other system ele-
ments,. including duplications of itself. Although these
design' techniques are admittedly expensive, they will permit
a greater degree of horizontal growth and will begin to

" eliminate the distinction between uniprocessor and multi-
processor system configurations.

The system's memory management will be more flexible than
those of present systems. The performance of today's fast=
response systems - which have multi-faceted usage of cen-
tralized, integrated data bases - has shown that a high
premium is to be placed on effective management of main-
memory facilities. The goal is efficient dynamic reallo-
cation of program and data segments and, to a lesser extent,
the multiple usage of a single program segment, written in
"pure procedure" (or re-entrant) code. In contemporary time-
sharing systems these operations have been accomplished by
paging and segmentation hardware. While this technique may
well be extended and improved, it is not necessarily the
only approach available, as the Burroughs 6500/7500 has shown.
But the conception, development, and refinement of new

. C1- 4 o
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approaches in this area characteristically take a long time.
In Tieu of them, we expect that paging hardware, and, to a
lesser extent, segmentation (or two-dimensional addressing)
hardware will become increasingly available in the form of
options. : ,

Designers will probably employ memory hierarchy techniques
to provide a better power match with central processors.
This is not a new concept. Some older machines had a rela-
tively higher speed memory: e.g., core or delay lines
supporting a drum which was addressed as if it were main
memory and not'a peripheral device. Recent examples of sys-
tems using the memory hierarchy concept include the IBM
360/195 and the CDC 7600. These two systems have both fast
and slow main memories, although their use is quite differ-
ent. The IBM 360/195's high-speed, "cache" memory includes
both instruction and data portions of a program, and it is
used in a paged manner. The CDC 7600's high-speed memory
will apparently contain only program instruction streams,

~ leaving operand data in the slower main memory. »

The management and operation of these memory hierarchies
will have to be made invisible to .system programming.
Although these memory hierarchy techniques will be general-
1y more cost effective for problem mixes that contain a
high compute-to-1/0 activity ratio, itheir prime benefit in
fast-response systems will be holding frequently used com-
mon routines and portions of the operating system. Their
operation will involve a whole set of familiar problems:
e.g., loading/unloading scheduling criteria, roll-in and
rol1-out processing of the high-speed memory, and maintain-
ing the equality of what is logically a single set of data
simultaneously in both the high-speed and low-speed memory.
The control and coordination of these hierarchical memory
elements will be neither simple nor inexpensive, particular-:
1y when they are employed in fast-résponse, paged, multi-
processor systems. Despite these difficulties, they will
probably be employed to achieve the desired matching of
central processor and memory performance. When the speed
and costs of the memories in the hierarchy begin to con-
verge, perhaps by 1980, the hierarchical organization will
probably be abandoned simply because of its higher coordi-
nation costs. { o

Future organizations are likely to include expanded I/0
capabilities in input/output processors which are opera- _
tionally separated from the central processors. These 1/0
processors will eliminate the need to generate I/0 programs
(at execution time) to perform an 1/0 macro. Whether the
sequence of instructions needed to perform an I/0 macro is

i
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softwired in the I/0 processor, contained in a special
memory in the I/0 processor, or contained in an operating
system portion of main memory is relatively unimportant.
What is important is that more central processor time will
be available for dependent program usage.

The extent of the processing that should be relegated to the
1/0 processors for data-based, fast-response systems is not

~a clear cut issue. At a minimum, they should be given the
responsibility for physical I/0 execution. For complicated
information-retrieval applications, it may be useful to ex-
pand their scope of responsibility to include certain por-
tions of the indices-searching and conflict-resolution func-.
tions. The argument for restricting their functions and
capabilities beyond is twofold:

1) For purely economic reasons, the I/0 processors:
should probably not become general purpose ma-
chines, since the central processors can more
economically perform the complicated, computa-
tional aspects of data management tasks.

2) Performance might become  'I/0 processor-bound" ' o .
if their workload is excessive, thus raising the S
familiar interference phenomena in today's multi-
programming systems.

Regardless of where this demarcation 1ine of functional capa-
bility is finally drawn, considerable data pertaining to I/0
tasks will have to be accessed and updated by the I/0 pro-
- cessors. For example, these data will include: (1) Tinks

" between logical file names and physical file names, (2) links
between file names and devices, and' (3) "queued" and "in- B
process” I/0 orders. As these data must be shared (or made .
available) to other system functions, such as the proces- -
sor(s), they will probably reside in a reserved high-speed
storage. ‘ :

v For the job switching and associated roll-in/roll-out func- e
tions, we expect hardware improvements to overlap and ef-
fectively hide the program switching time. The consider-
able amount of data normally associated with running a
program segment (or task) will be gentralized, largely in
the reserved, high-speed storage. Privileged monitor in-
structions will automatically scan these storages, making
appropriate alternations in the rapid (de)activation of
program tasks. The result will be not only faster job
switching but smaller memory requirements for the operating
system modules responsible for shared resources management.

1-6 f -
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As the hardware and organization of central elements be-
come more complex, particularly because of the inclusion
of the aforementioned advanced facilities, and as greater
reliance is placed on the system's availability in on-Tine
sage, automatic fault diagnosis equipment will be neces-
sary. Future central elements will have, as an option,
non-manual, automatic reconfiguration of system elements
that will eliminate the faulty processor or memory module
from the operational system resources pool and assign it to
the fault diagnosis system. In present commercially avail-
able equipment (IBM 360/65 II and Burroughs 6500/7500),
systems must be reconfigured manually, an operation that
typically requires 15-60 seconds.

The diagnosis equipment for faults in central elements will
consist of a specialized processor which has access to many .
key control and data signals in the processors and memory _
units. The diagnostic processor will be capable of perform--
ing numerous tests that recursively dissect the machine's
Togical organization in order to localize the fauls. Typi-
cally, these test routines and logic design specifications
will be held on a tape or disk. A test would consist of.a
series of specialized instructions and operand data, which
would be sent to the suspected faulty unit. Its behavior
during this execution would be observed, and the resultant
data compared to a predetermined or calculated answer.

0f course, operating personnel will:-have to be kept well
informed of the degraded system status and diagnostic pro-
gress and should be able to alter and aid the process ac-
cording to their own observations or priorities.

' Another necessary function related to fault diagnosis is
resource accounting. Present computer systems have, as yet,
been unable to provide sufficiently: detailed information
about what the system was doing when an error occurred.

 Furthermore, the operating system accounting facilities
often do not provide enough insight to.identify the factors
Timiting performance. Although these two types of resource
accounting have quite diverse purposes, much of the neces-

~ sary hardware (and software) for each will probably be the

~ same. For system diagnosis purposes, the needed information
must be related closely to task control and execution: it
is necessary to know which portion of a task was executed-
just prior to the error, so that it and all related status.
tables are not left suspended.or pending. When a fault.
occurs, the task hardware/software should resolve (or re-
start) those affected operations which are pending on the
basis of data contained in the accounting facilities.

i
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Using the resource accounting facilities to identify system -
bott1enecks, while a highly desirable goal, can pofent1a11y
require complicated hardware. Interference effects in
mu1t1programm1ng systems have often produced apprec1ab1e
variances in program performance - causing switches in the
"processor bound" and "I/0 bound" labels. Detecting habitual
sources of interference and conflict is potentially costly,
because the root causes can sometimes be very hard to find.
Yet, we foresee the need for equipment which analyzes the
statistical nature of operations and makes its deductions
plainly visible to operating personnel and available to the
operating system for cataloging. Maintaining these statis-
tics on programs andfiles would be a valuable aid for job
scheduling, as well as system planning.

The open-endness of the accounting problem and the appre-

ciable expense of the hardware relative to its rather in-

tangible payoff means, we believe, that lTimited progress

will be made prior to 1975. After that, the declining cost
~ of electronics may. permit manufacturers to make significant
- progress in this area.

We think the fault diagnosis and resource accounting is v
Tikely to be performed by a separate processor. We envision:
this as a small, complete computer system with a minor

amount of file storage for systems status "snapshots", a
Tibrary of diagnostic routines, and a set of criteria for
judging functional adequacy and:optimum performance. This
machine, though versatile, will be required to operate only
upon oecasion and at Tow speed consequently, a Tow-cost
"m1nicomputer" can conveniently be used. A separate pro-
cessor is not only 1likely to do a better job because it is
not itself a perturbing element in the system, it is also
likely to involve less expense than. adding to the central
elements' overhead.

There will probably be other types of large computer systems
in 1975. For examp1e Control Data and others are now in-
vesting much effort in "pipeline" or very rapid serial pro-
cessors for scientific users with large array-type problems.
As we have said, however, we think these will be rather
specialized systems for sma]Ter markets.

E. FUTURE COSTS AND CAPABILITIES

Obviously such systems will still be expensive. Not only

do they incorporate multiple processing units, but also the
specialized system control units needed for system efficien-
¢y. Over-all, there are likely to be several times the

humber of circu1t e1ements in such systems than there’ are

i
1 i
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in comparable systems today. However, reductions in com-
ponent costs will be so great that we think they will over-
balance the increase in system complexity and produce a net
decrease. Qur best guess is that such a system, with rela- .-
tively large file storage, would have a purchase price
somewhere in the range of $1.5 to $2.5 million; systems

with comparabTe throughput today cost $2.5 to $5 million.

It can be seen that the capabilities of this system will be B
considerably different from those of today. When it is ' g
used for batch processing, considerations of 1/0 device per- .
formance and channel capacity will still predominate, and
~the system wiTl probably not have much more throughput capa-
biTity than those of comparable cost today. On the other
hand, used for mixed-mode processing of batch, remote batch,
and interactive foreground operations, the system will be
tremendously improved. It will adaptively and efficiently
intermix these modes, even though all may invoive file re-
ference. It will incorporate "graceful degradation" in the . |
~event of failure of any central component. It will perform
self-diagnosis, informing the operator of the difficulty,
and be capable of reconfiguring itself to handle the total S .
workload at reduced efficiency regardless of which component o,
failed. It will generate its own performance and billing
statistics. {Does this also mean that it will be capable
of simulating the effect on its operations of adding or
deleting a specific component-of "se]f-simu]ation“?g It
will respond to simpler programs, inquiries, and directions
by using implicit brute-force methods for processing and by
performing housékeeping functions automatically without
operator intervention or even knowledge.

W

L e

In summary, such a system is not really very different from
* those today. It is an evolutionary outgrowth of devices
and techniques now in use gr_be%inning to be in use. Most
“manufacturers will probably still caTl such systems members
of their existing families. On the other hand, by sacri-
ficing part of the cost-performance: improvement implicit in.
the new components in order to gain' higher efficiency and
generality, it will have become far!easier to use. As a.
‘result, the present problems impeding the developmen® oF
Targe scale on-1ine systems should be greatly reduced.

'F. TRADE-OFFS BETWEEN LARGE AND SMALL %YSTEMS

As the large computer systems evolve in this manner, the
minicomputers will evolve as discussed in Section IV. As
that section points out, minicomputers will find increasing
application to data processing and communications functions.
This section summarizes the roles we think each will play.

T = | . 25X1A
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1. Terminal and Peripheral Controllers - f' - ; _,;_

The more advanced batch terminals and complex input-
output devices (graphic printers, optical readers) already
incorporate .stored program minicomputers. The market has
shown its willingness to pay present prices for the flexi-
bility gained; with decreased minicomputer prices we think
their use will become universal. They will perform a degree
of autonomous processing; however, as noted below they will S
also serve as satellites to large computers. ' R

2. Communication Controllers

Minicomputers are already finding widespread use as data. .
concentrators to minimize communication costs. Their use
will probably spread to cover communications system inter-
face controllers for large computers. In this application
the minicomputers will probably require dedicated disk files
and other peripherals required for their roles.

4

3. System Schedulers and Monitors

As noted above, we believe minicomputers will become : e
part of large complexes as performance monitors and diag- ‘
nostic tools. It is also possible that they may take over
the scheduling function, assigning the resources of the pro=¢+
cessing system to meet the demands.’ The scheduling problem
is complex, though; it may continue.to require the large
computer's capabilities. :

4. File Processing and Computers

The minicomputer satellites will be used for such work

~ as they can handle; this will include simple processing of
lTocal files. However, the processing of a large integrated
file is usually complex. We, therefore, believe that in
most cases file processing will remain the assignment of
the large, central system. The same conclusion applies to
mathematical computing. The minicomputers can, of course,
be used for simple work but larger jobs will still be as- .
signed to the central system, both for economy and conve-
nience. ' i

This discussion has concentrated on extremes, the large
central system and the minicomputers. The manufacturers :
will also offer compromises, of course, as they do today: . . -
medium-price systems with part of the capability of large

ones plus a Timited ability to deal with remote terminals

and satellites. We do not foresee any universal move to-

ward a single size of computer or a single system plan.

o | I-10 25X1A
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A. Introdqction

* The characteristics and cost of memory are of fundamental im-
portance in determining the performance of a digital computer.
In general, central processor operating rates are memory bound,
and system thruput depends upon secondary memory. For a typi-
cal large-scale computer system, 50% of the cost can reside in
memory.

During the decade beginning .in the early 1950's, computing rates
for a typical high-performance central processor increased by '
approximately two orders of magnitude. To a considerable ex-
tent this improvement resulted from advances in the electronics
and logical organization of arithmetic elements; of equal im-
portance, however, were improvements in performance and costs

~ for central processor memories. Memory device development
during this period emphasized improvement of raw central proces-
sor or computing power at reduced costs; ‘secondary storage de-
velopment during this period focussed upon realizing reliability
and moderate cost for file storage. :
With the renewed emphasis upon on-line systems in the mid 1960's,
program size, message handling, program time-sharing and system

" response requirements have resulted in a re-evaluation of total
memory system requirements for computers designed for these ap-
plications. High performance central memory, random access mass
storage and appropriate software operating systems have proven .
to be focal points in the evolution of fast-response .information

~ processing and handling systems. :

The announcement of IBM's 360.computer series in 1964 -was one of
the first attempts to include a broadly, integrated set of mass
storage equipments in a computer system: product line..

-

The mass-store complement for this product 1ine was designed to
cover a broad range of random-access capabilities ranging from
an eight microsend cycle time, two-million byte core module to

a half-second access, 400-million-byte pata Cellmodule. Subse- -
quently, other major manufacturers announced broadly based com-
puter "families" with similarly integrated storage systems:
Honeywell 200 series, General Electric 600.series, Burroughs

500 series, etc. :

. Time-sharing research has led to another significant develop-

. ment which deals with the conceptual organization of integrated
memory systems. Pioneering work by the developers of the Fer-
ranti "Atlas" computer in the early 1960's resulted in the
concept of addressing by memory "paging." This addressing tech-
nique , which is based upon a memory logically divided into
"pages", permits a mass random-access secondary store.to be con-
sidered as a logical extension of.the main central processor

store

II -1
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Extended addressing of this type is most useful if a fast-access
secondary store such as mass core or drum is available. At
present, drum storage is used for most large-scale time shar-
ing systems with mass core being planned for a few of the
largest systems. These relatively fast-access mass storage -
devices are in turn backed up with larger-capacity, slower-
access disk or moving-head drum systems for general random-
access storage.

Subsequent to the IBM 360 series announcement, other mass
storage devices evolved. The greatest emphasis has been on
disk file devices which has resulted in the following opera-
tional disk-file classes: (1) moving-head, fixed disk; (2)
moving-head, removable disk pack; and (3) head-per-track,
fixed disk files. IBM, Control Data, Bryant Computer Products
market moving-head, fixed-disk files ranging in size from 100
million to over 400 million bytes.

Large-capacity random-access tape strip systems, which were o
originally developed by NCR, now include the NCR CRAM series, . -

IBM Data Cell and RCA RACE. These systems have a large stor-..

ate capacity implemented by cartridge-mounted tape strips;
_the strips are mechanically accessed and subsequently trans- :
ported to a drum-processing station, , R

At various. times, the use of tape loops.for mass storage has
also been attempted. The sole presently operational. device
of this type is the Potter RAM. This is a cartridge-loaded
device of approximately 6-million byte capacity. '

~B. ‘Secondary and Tertiary Memory

. Memory organization in a given computer system is usually in-
' fluenced by the class of application. For each class a dif-
ferent emphasis is placed on.the salient factors: .access
time, transfer rate, capacity, and cost. Some typical second-
ary memory classes are considered below. ,
4

1. Extended Primary Storage :

‘Problems such as weather forecasting, nuclear physics calcu-
lations, modeling of ocean tides of seismic disturbances,
economic simulation models,. and.war gaming require high-per-
formance central processors and large primary core-storage.
However, even-central-memory capacity in the range of 65,000-
128,000 words may not be sufficient for these applications;
therefore, secondary storage.may be .used.to extend primary

storage. :

i-
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-Historically, high-performance drums have been used in scienti-
fic applications, to yield rapid access and rapid transfer from
secondary to primary storage. Fixed-disk, head-per-track systems
now are -- and all-electronic stores within the next five years
wi]; be -- competitive with drums for these applications (Table
2-1). -

Fixed-head disks can be expected to supplant drums, particularly
in medium to small information processing systems that are im=
plemented with extended primary storage and are cost-sensitive.
For the smaller-scale systems, disk storage would serve multiple
functions, including storage for problem segmentation and pro-
gram and data files, as required. (For the larger-scale, time-
shared systems, fixed-head disk systems will serve as the second-
ary program store, as will be discussed later.)

Where the costs of extending memory capacity are not the overrid-

ing consideration, mass core (or its equivalent in plated wire)

has the-advantage of providing higher performance than do fixed-

head discs. Mass-core stores cost one-third to one-fourth as

much as central cores, but about three to five times as much as : L
drums. Cost trends indicate that all-electronic mass stores will "~ -
be cost-competitive with drums within five years. All-electronic )
'stores should gain initial acceptance in extended primary-storage - -
applications for large-scale scientific or military systems.

2.large, Randbmurnquiry»Low Activity Files.

Appiications here are characterized by relatively infrequent ran-
dom access to sets.of vory large files, such as 'savings bond files,
insurance files, banking-corporate trust.files, county land record
files, or military personnel files, 4

Files of this class may vary in size as much as 50/1, typically
from one million records to about 50 million records. In both
cases, random inquiry, Tow activity, and relatively long re-
sponse times ranging from hours to days are characteristic.
Other storage techniques will probably not be a threat to mag-
netic tape in these applications for the'next three to five
years. Improvements in tape performance, primarily by means of
increased density, can be anticipated. “The IBM Hypertape rep-
resents the present upper 1imit of performance for operational
, tape drives (Tab1e2-2§. This unit has a linear packing density
of 3022 bits/inch, compared to about 1600 bits/inch for other
high-performance systems. Current research in this area indi-
‘cates that packing densities higher than about double that of the
Hypertape is likely to be . available before 1975. If historical
trends are followed, cost reductions to about one-half the level
-of current prices for the high-performance drives are likely ‘
by 1975; although in the case of tape drives, the maturity of
the devices may inhibit this trend.
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3. Information Retrieval
Retrieval applications for high-rate-of-activity information
often include a relatively fast-access indexing system combined
with larger, slower-access files; examples of applications are
library abstracts, billing records, or inventory records. Such
systems are typically used when the total files are to be ran-
 domly accessed on a daily or an even more frequent basis (e.g.»
for inquiries or postings), but also are to be sequentially ac- .
cessed on a less frequent basis (e.g., for monthly bi]]ing{.

The information retrieval category is broad and includes all
classes of techniques. In general, however, file records are
rather short (500-1000.characters), and.access time is more im-
portant than transfer rate. Since volume is large, cost per

. character tends to outweigh other criteria in selecting a device.
Reliability requirements are severe, but errors recoverable by
rerunning are tolerable.

Most contemporary information retrieval systems use separate
random-and sequential-access files when both modes of access are
required. However, there is a definite trend to combine data
presently distributed.in many files into a single data base. 1In
some applications, concentrating information into omnibus files
may do little to reduce costs for equipment and operating per-
sonnel or to improve response time. However, carefully designed
centralized systems do have great .potential for some applica-
tions. A hierarchy of mass storage memories--fast-access stores
for program storage and for data base.indexing, moderate-access
for rapid response to .inquiries, and.slow-access for very large
files-- generally would be required for a typical large-scale
‘application of this type.

Disk devices are applicable to information retrieval systems at
all levels. In addition, magnetic card ‘systems may be applicable.
The IBM Data Cell, RCA Mass Magnetic Card System, and NCR CRAM
§ystems are aimed directly at this market, as they have rela-
tively fast random-access rates compared to magnetic tape and
adequate sequential-access rates for batch work. For many ap-
plications, however, the magnetic card first-word access is too
slow, approximately 300-500.mil1liseconds compared to 100-150
milliseconds for a moving-head disk, and 20 milliseconds for a
drum or fixed-head disk. For apptications where the file record .
is small (50-400 characters) and the trgnsaction computation

time is also small, the file accessing time is too long compared
to the computation interval. To make matters worse, the effect-
jve transfer rate of the data for sequential processing is only
20-50% that of normal tape speed. Some users feel that the Data
Cell class of device is too slow both for random access and for
batch processing. These devices have an excellent cost-per-unit-
of-storage ratio, but mediocre performance. Moreover, from an
equipment yiewpoint, the present magnetic card accessing mechan-

-4 25X1A
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" isms are complex. The resultant preventive maintenance require-
ments and magnetic card wear are not compatible with general]y
accepted levels for computer equipment. Improvements in trans-
port mechanism design may eventually result in adequate levels
of maintainability and reliability.

‘The disk files used in this application will be similar to those
previously described. Magnetic card files for this use are
characterized in Table 2-3.

4. Communication Systems e

In communications systems, remotéEtores serve such functions as -
communications message concentration or data and control storage
for remote displays. Capacities usually are relativeiy small,
ranging from hundreds to tens of thousands of bytes. This class
also encompasses the processing of communications network mes-
sages and Tine-control computers, which include large- capac1ty
secondary stores for message handling.

Communications buffering, accumulation of data from remote point- .
of entry terminals, remote display terminal control, and remote i «*.
file retrieval systems are rapidly growing storage applications.
Since in these applications storage devices are used at remote

stations, reliability and ease of maintenance are important.

The use of communications control computers for temporary stor-
age and subsequent forward1ng of messages is now significant in
military systems and is becoming a very important growth area
for public and private communications utilities. Moving-head
~drum and.disk systems of moderate to-large size serve as the
storage media for message handling, as well as for programs, in
large-scale applications, while a small-to moderate-capacity
store implemented by a drum or mass-core memory may be required
for high-reliability applications.

In these applications, competition for mass core stores is ex-
pected to come from plated wire and planar thin films, when they
realize their cost improvement potent1a1 Serial-access stores

are frequently more compatible with the{data format from the
communications lines than parallel-access stores and potentially
could yield .more reliable, less cost]y equ1pment by virtue of

the reduced component usage inherent in ‘serial-by-bit data hand-
ling. For plated wire and thin film storage devices, techniques
for serial-by-bit accessing can be implemented more easily than

is possible with core-matrix-oriented design.

Because of the wide range of-requirémen&s, it is not feasible to

list .all applicable devices. Local storage could range from
paper tape to core memories. . _

A1 -5
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- ~

ON-LINE INQUIRY FILES

" MAGNETIC CARD STORES FOR

| . Present . 1972
. ' Capacity (millionsvofl. LT R g :
O bytes) © T 100-400 - 100-1000
& o Access Time (millisec) . .~ 400-550 ..  100-200

't - . . Transfer Rate LT R e o ‘
5 B DI e (bytes/sec) h - ;._5‘.'55,‘00(‘)_-70, 000 .100, 000-200, 000

Cost (¢/byte) 0,033 (low ' . 0,02
o ~.compared.to tape) ‘ ' :

Poor compared to . Comparable to
a tape drive =~ a tape drive

. —. - Reliability

L

R

-~
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5. Real-Time, On-Line Systems

- Real-time implies a response linked to immediate needs; usually
the response is made while the user is waiting at a console or
a printing station. Earlier applications are exemplified by the
SAGE air-defense system. Applications now include fixed-program
airline reservation systems and the highly publicized, multi-
program, time-sharing systems for engineering and scientific use.

Real-time, on-Tine information processing systems cover a very
broad range of applications. This section deals primarily with
systems which are multiprogrammed, and therefore, require memory
swapping between primary and secondary stores.

Prior to the introduction of central-memory addressing by paging . .
methods, primary memory extension by means of rapid transfers
between a high-performance secondary store (such as a drum) and o
primary storage was awkward to achieve. ‘

Systems based upon paging automatically cope with the relocation

of available central storage to provide the required number of

lTogically contiguous storage registers for programs being shut-

tled from secondary to primary storage. By means of suitable e
hardware and software logic, relocation is implemented more

rapidly than was possible in the previouys systems.

The requirements for this use are:fast random access to informa-
tion in the secondary store and relatively high transfer rates
~between primary and secondary storage. :The capacity required of
the secondary store'will vary according:to the application.
Access times and transfer times for the drum and mass core
* storage devices currently suitable for this application are
shown in Table II - 4, Fixed-head disks are also used; they may
have average access times of 20 milliseconds, transfer rates of
approximately 375,000 bytes/second, and costs of 0.25-0.65¢/byte.. .

For Targe-scale, time-sharing applications, secondary-store
transfer rates of 500,000 words/second or greater are not un-

usual. Most present fixed-head disk systems do not meet this
requirement-primarily because they are bit-serial-oriented for
information transfer, not because of limitations with regard to
packing density or disk rotation rate. Modification of data for-
mat and conversion to character-serial or word-serial information
transfer from the disk would.yield transfer rates of the correct.
order of magnitude. For mass core, adequate transfer rates with
microsecond access ¢an be realized by suitable overlapping of
storage accesses. ’ - :

-6 :
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" T e o Table II - 4.

" SECONDARY STORES FOR EXTENDED PROGRAM STORAGE = .-

ey hegan
»

-Very-Fast-Access System  Fast-Access System .

'—.'f:EreéAentu'- S 1972

: , . Present . .1972
Mass Core_ - Plated Wire. .~ Head-Per-Track Head-Per-Track

-~ Drum - .Disk

Capacity A(fnillioné B
:of bytes) .. - : S Lo L O

]
<N edem r

0.004 (first

o.oor-0.002 T TR T
access) e R e T SR R -

fer jRjé»te

‘No Overlap -~ 500
“Overlapped* - )

CE 72,0000
- .4,000-10, 000

20-28° 48

4.8 T

Comparable' to Comparable to Less than ‘_Less than

~- central core central core ; central core; central core;
G . e ' . better than same as drum_

= w . Y disk :

it

* "An exception to these typical values for very-fast-access systems is the CDC 6000-7000
‘... computer series; for the CDC 6600 the transfer rate 7 million bytes/sec overlapped,

PR e e
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§ C. Future Developments

For the period through 1975, alterable mass memory will use mag-
netic storage exclusively. Generally, secondary storage equip-
ment will be of the same classes as presently available: 1i.e.,
mass core, drum, disk and tape strip. For archival storage,
film storage may become a factor during this period.

Mass core systems are expected to have strong competition from
plated wire systems before 1975 and through 1980.

Drum systems will initially have strong competition from fixed-
head disks, and toward the end of this period low-cost all-

.electronic stores will become competitive. The outlook for drum

systems seems bleak.

Disk systems will have a strong growth during. this period. In-
creased packing densities (about 4 to 8 times present densities)
at about the same cost (or less) as present disk systems can be

~anticipated as well as marked improvements in the mechanics of

the existing devices.

A representative range for future packing densities is 4000-
8000.bpi. This can be contrasted to present densities of 1000
bpi (IBM 2311), 2000 bpi (IBM 2314) and 2500 bpi (Burroughs head
per track. d1sk) Further capacity improvements will result from
larger track densities, gradually approaching 200 tracks per inch:
from the present va]ues of 50-125 tracks' per inch.

On the other hand, substantial improvements in effective transfer
rate will result from "multiple channel access" to large disk

‘systems. MWe expect a rapidly increasing utilization of those

"multiple access ports" in the first half of the 1970's until,
eventually, there can be (optionally) an access channel to each
drive. '

Tape-strip systems which utilize pneumatic.or vacuum strip hand-
lers are a ‘1ikely development for this period. In addition,
other accessing techniques for stores with the price/performance
characteristics of magnetic tape-strip systems are likely to be
introduced. . A1l of these methods will attempt to eliminate the
present weakness of mechanical strip accessing which leads to
excessive tape-strip wear. The future for this class of device

is for relatively low-performance, low-cost,sdirect-access require- -

ments, If the improvements noted above are realized, tape-strip.
systems can be expected to. impact strongﬂy on magnetlc tape 5
systems.

e o -7 - 25X1A
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. Magnetic tape drives will continue to be the major secondary
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storage device used for file storage for batch-processing
systems. At present, packing densities of 3022 bits per inch
and tape speeds of 200 inches per second are the upper limit on
the more significant tape parameters. Typical values are 800-
1600 bpi and 75-150. inches per second. Tape-packing densities

~in the 3000 to 4000 bpi range will be feasible during the period

under consideration. However, in order to realize reasonable
packing efficiency, tape formats will have to be changed to

~ yield longer block lengths. Tape speeds are not likely to ex-

ceed 200 ips. In general, tape-drive performance improvements
during this period will not represent breakthroughs,

Beyond 1975, newer techniques yielding magneto-optic stores and/

or holographic stores may become factors for direct-access mass
storage. Introduction of these stores will represent performance/
cost breakthroughs which will strongly impact total system de-
signs. Optical and electron beam memories which are being actively
degeloped. will be available by 1975 and cost.competitive beyond

107 bits. Bell Telephone Laboratories bubble memory should also

be available by 1975.
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. A LANGUAGES
' 1.  Introduction

Since one of the basic problems in the use of
computer systems is the communications gap between man
and machine, we may expect that one of the greatest
concentrations of development effort in the computer -
industry will continue to be the development of im-
proved languages. It is now clear that there is no
ultimate solution to this problem, no "ideal" program-
ming language that will do away with problems of .
programming.  Developing a processing algorithm is still
an intellectual exercise for the human, which none of his .
own languages (mathematical notation, logical notation,
or spoken language) can describe; it follows that no

~ one machine language can. Developments throughout

" the forecast period and beyond will be evolutionary,
then; not only because of the intellectual difficulties -
of improving significantly on current programming
languages, but more importantly because of the enormous
inertia of the training and habits of the tens of
thousands of programmers now using these languages.
Unlike hardware, or even operating systems, which can
be improved or changed with their effects somewhat
"masked"” from the user, programming languages directly
affect the user and a great deal of resistance to
change is to be expected.

_ In theory, it is difficult to forecast the evolution.
v of computer languages since. the physical constraints :
: applicable to hardware do not apply and the possibility
exists that an intellectual breakthrough will revolu-
tionize programming. Practical experience to date,
however, indicates that this is not very likely; the
development of programming languages has been a sTow
and steady evolution with language designers' ideas
tested by users, suggestions fed back, and the
Tanguages slowly growing in richness, convenience and
depth. At the same time, successive generations of
compilers and other Tanguage processing tools improve
in efficiency and generality; a process of "boot
strapping" takes place in which the languages improve
both in utility and (more rapidly) in applicability to
efficient machine processing. If we assume that this
~evolutionary process will continué, it becomes possible
for us to project developments for a period of at o S
 least five years; beyond that the possibilities of new ‘ '
methods for man-machine communication become too diffuse. .

N S A 25X1A
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In considering computer languages it is essential
to remember the problems of education and comprehension
by the computer user. A small fraction of computer
users-are intelligent professionals, to whom the
Timitations of languages are lack of elegance and the
absence of advanced capabilities. = To the great majority
(surely over 90%) the limitation is in comprehending and
exploiting what is already available. We conclude that
this user inertia and limitation of intellectual
capability are constraints on the evolution of languages,
then; it may be that this inertia has already frozen
the basic processing vocabularies of the procedure-
oriented languages. One of the great pressures on
Tanguage development will be toward simpTicity; the
relative popuTarity of simplified Tanguages such as
BASIC, RPG, and COBOL has not escaped the designers.
An_important development effort is toward the elimination
of programming Tanguages, as such, altogether; with
machine code generated directly from formalized -
application specifications such as decision tables
prepared by analysts. The precision required by any T
type of machine code generator, however, suggests that _ R
some_intermediary form of problem description will be -
necessary for many years and the programming Tanguage
problem will never disappear from the scene.

Another pressure is toward integration of software.
capabilities hitherto developed separately and able to
work together 'only imperfectly.  Such integratijon of
functions requires generalization which so far has
usually led to painful losses of efficiency because of
the increased time and memory space required to maintain
Tists, queues, translation tables and the 1like..

If computer hardware was not ‘expected to greatly in-~
crease its power and cost-effectiveness during the ‘
forecast period, then much of the pressure in software
development would have to be toward increasing the
efficiency of software packages and language processors.
Fortunately, however, the computers will become much
more cost-effective making it possible to relieve much
of this burden from the software developers. We may
infer that "brute force" methods of implementing
generalized software will continue to be used and will
become ‘increasingly acceptable as the cost per unit of
processing declines.

I < &0
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2. File Management Languages

A primary objective of data management systems is
to make files available directly and remotely to managers
who are not computer trained.  This implies strong
pressure toward the integration of programmer-oriented
and user-oriented data management languages; since there
is no theoretical impossibility in performing this '
integration, we expect that it will be accomplished
within a few years. An equally strong pressure results
for the provision of simple, terminal-oriented.languages
for the manager, so that he may successfully access
the data and instruct the computer from his terminal
without the intervention of a trained person. This
objective will probably never be fully met, but because
the user's own data names are to be used, we believe
that widely usable partial solutions can be found. We
think "menu programming" will come into widespread use
for the inquiry function of file management systems.

In menu programming the user is not permitted to
generate his own processing statements to the computevr
using terms he provides, but instead generates them by
selection from a "menu" or tree structure of terms
displayed for him by the computer (cf. Project AESOP).
This selection of alternatives from a menu can be made
using a Tight pen or finger pressure on a cathode ray
tube face, or by a combination of named terms on the
screen and function buttons on the keyboard of the
terminal. Either way, a processing demand results,
which is by definition acceptable to the computer,
and the user need know nothing about programming.

Menu programming languages are feasible, and many users
with infrequent and varying inquiries find them
acceptable and sensible. We forecast that they will

be in widespread use for file inquiry within five

years. Full time Terminal operators will probably
continue to require short-cut means of specifying their
actions such as function buttons or direct state-

ments with appropriate parameters.:

Other developments 1likely to take place include the
ability to build "macro" commands that represent a
series of more primitive terminal and/or data manage-
ment commands that that particular operator would.
frequently use; the ability to define synonyms move
natural to that user; the ability to prepare and

call from storage simple processing algorithms on the data;

UMD~ 25X1A
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and, of course, more sophisticated password, lockout,
audit trail, and other file security measures.  Apart
from these, we expect languages used in file management
systems to change T1ittle. The problems are not nearly
so much in Tanguage as in the operating system and

file handling. .

3. Procedure - Oriented Languages

In this area the constraints discussed in the
introduction are strongest.  The widespread knowledge
of FORTRAN and FORTRAN-related computational Tanguages,
and of COBOL for English Tanguage processes, almost
automatically constrain future versions of procedure-
oriented languages to similarity with them. The
greatest needs of the users to-day are for greater

Integration of procedure-oriented Tanguages with re-
lated ogerating software, in particular data management
and_communication management systems. e anticipate -
that integrated software environments wiTT be widely
available within three years.  The form they may take
1s more TikeTy to bé determined by the CODASYL .
standards agreements than by any individual manufacturer
or user preference. We believe no manufacturer is now
interested in being different in this area; they are
aware that user inertia is too great and that the
industry standards in procedure-oriented languages are

too developed”

Comparable standards have not yet emerged for data
’ management or for communications management, but here
the needs of the users are localized and involve clearer
criteria than in the procedure-oriented area. The
CODASYL decisions will be close to the interests of
users and manufacturers alike, implemented with 1ittle
change, and subject to further evolutionary improvement.
Most required improvements will occur in operating
systems and file processing.  However, we may also
expect (because designs are already emerging) that
Tanguage compilation will be significantly improved by
the incorporation in advanced machines of read-only
macros. These, almost certainly ipart of user _
changeable "firmware", will be available at compilation
. time and should make it possible to attain compilation
speeds faster than any previously available. In
addition, other hardware functions will reduce the
magnitude of the compiling functions themselves,
replacing them with loading and/or execution-time

Hi-4 25X1A
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operations e.g., absolute address assignment, overlay
control, editing functions, and subroutine linkage.

With hardware functions available to assist in
compilation the nature of the compiler program changes.
Time-consuming, repetitive functions are no longer
performed by machine instructions, so the complexity of
the compiler program decreases; much more important,
its efficiency requirements decrease too. Compilers
have customarily been written in assembly language for
maximum efficiency. The same is true of other programs
requiring high efficiency. Machines get faster, though,
and existing compilers improve in efficiency. As they
do, the trade-off between programming convenience and
efficiency moves toward the former. Compilers are no
different from other programs in this respect. Com-
pilers that will be 1ittle used are being prepared in
higher-level languages.

R

" 4., Problem-oriented Languages

In a variety of disciplines. (particularly engineering) S,
problem-oriented languages can be successfully developed :
to serve the specialist far better than the generalized
procedure-oriented languages do. The leading examples
are civil engineering and numerical control of machine
tools as implemented in COGO and APT, respectively;
both areas are now well advanced toward completely
satisfactory and generalized problem-oriented solutions.

Structural design will probably be next; it is more
difficult to handle, but is already well advanced

(e.g. STRESS). Electrical circuit analysis and optical
system design are two other areas 'in which POL develop-
ments are rapidly taking place. Other areas will surely -
follow. Geological survey data reduction, ship design,
and aerodynamics computational processes are likely o
candidates within the next five years.

A capability recently introduced in a primitive
form by IBM (in its PLAN processor) is that the
language designers may be able to develop "problem
oriented language generators", in which the user {s- v
provided with a framework for converting his own
processing vocabulary into. processing verbs automatically.

| T 22 SR
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5. Simulation and Graphic Languages

- Of all the language areas simulation and graphic
languages are the most primitive.  The simulation
languages that have been developed are very limited;
they have whetted users' appetites for improved languages
rather than provide solutions to problems.  As industrial
data bases are developed, the desire to process
simulations based on them in support of management re-
search grows; manufacturers are aware that simulation
languages ‘such as GPSS and SIMSCRIPT are an important
Part of their product lines. We may expect to see a
steady evolution of simulation languages through this
period and beyond.

It is difficult to foresee the ultimate form that
simulation languages may take, because it is clear that
the requirements for man-machine communication of the
results of simulations (particularly simulations 4n
progress) are not satisfactorily met by any known
Tanguage.  Some form of graphic communication is :
almost certainly required. The. first form of it will ‘ e
surely be simple plotting of curves corresponding to '
the various cases simulated. Because users ordinarily
wish to try a great many cases incorporating minor
variations in assumptions of relationships and data,
the mechanical plotter is not appropriate.  Probably
simulation languages will incorporate cathode ray tube
displays with graphic capabilities within a few years,
Curves are not completely satisfactory, however, :
because many simulations of physical processes (e.q.
petroleum refineries, or aerodynamic vehicles) can be
only imperfectly represented by simple curves. It
seems to us possible that an entirely new form of man-
machine communication language may evolve, incorporating
multi-dimensional data structures with flexible
display options to provide a "window" to the state of
the entire process being simulated. Clues to the
form of this abstract display may be found in the
integrated navigational systems being developed for
advanced aircraft and spacecraft. This is highly
conjectural, and it is uncertain that anything beyond
interesting research possibilities will have :
appeared within five years. . S
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6. System Reliability

One of the users' primary complaints about all
programming languages to-day is imperfection in de-
bugging and error-freedom. The user is being heard,
and language designers are turning their attention to
this probiem.

In the immediate term (the next two or three
years) we expect to see better diaghostics provided in
the languages of the procedures. A1l interaction
between the programmer and the machine should be in a
single abstract language, not requiring a shift to the
level of machine language during the debugging process.
This is difficult, but much progress has been made and
we can expect the evolution to be completed soon.
Another near-term improvement (already announced from
D0S/360) is an abnormal termination facility, which
allows the user to obtain control in his program before
an abnormal job termination occurs. The user must,
of course, specify what constitutes an abnormal job )
termination; this is -an open-ended requirement that - -,
will never be fully generalized. However, we may ' ‘
assume that its absolute necessity will lead to a
continued evolution over the next few years, perhaps
to a specialized subset of procedure-oriented
language designed for convenient provision to the
compiler of thresholds and definitions of "out of
bounds conditions" for a particular program being
developed.  Such capabilities may also affect file
. structures. One can imagine a redundant feed-back
built into a file so that some relationship directed
by a process condition can be identified as unacceptable.
Beyond these developments, the primary trend we see
in the short term is toward the perfection of what is
already available, the elimination of existing bugs
from the more advanced compilers, and steady improvement
in their efficiencies. ‘

In the longer term (beyond three years) there are
some interesting new possibilities for improving
system reliability. The very serious problem of
accidental file destruction must be faced more squarely
than it has been by the language designers. It may
be avoided by "simulated file actions" taking place
prior to actual posting. In such a scheme, only
trailer records associated with basic file records
may be actually manipulated at the time the user is

N 4 & S
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m-line, and only after completion and verification of

the process -(often requiring later audit in a batch

mode) will the system post the changes recorded in the

trailer records to the basic file. Such a "simulated

file management system" enables the business to run as

if the file were changed regularly during the day, but

preserves the original copy until the audit of the

transaction has been made. This procedure (also known

as"post posting") will be difficult to implement

because it will be expensive both in processor time and

file storage space. However, there may be no

alternative consistent with on-Tine file management and

security. The problem of file security is also :

related to the development of passwords and other user

identification facilities. Most of these are

concerned with the design of the terminal (e.g. badge

readers, special keys, personal identification), but

some of them may also be related to the file lock-out

structure. A structure of password acceptability may

be superimposed on the detailed structure of the file,

permitting selective access to individual records. . .
This again will be slow to evolve because neither .the _ .
user nor the language designer can anticipate the "
functions needed.

B.  OPERATING SYSTEMS

1. Introduction

: As computer hardware increased in complexity and

. computer applications expanded in scope and diversity,
effective management of the computer complex eventually
required a comprehensive set of programs that stream-
Tined and co-ordinated the work to'be done with the
available system resources. This set of programs is
now called -an operating system, While the management
of jobs and resources is their principal purpose, they -
also include language transiators, I/0 facilities,
utility routines. Thus, an operating system has two
major purposes: first, it is a real-time programming
system, controlling a complex production operation, and
second, it provides service facilities that perform
routine, detailed tasks, and permits users to interact

~with the system via higher-level Yanguages.

-8 25X1A
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Operating systems have had their primary impact in
systems programming and computer operations.  For
systems programming and design, operating systems include
generalized programs for performing routine though

~ intricate tasks, and a greater degree of device and
configuration independence and variability. These have
simplified and reduced the effort needed for initijal
application -programming and design, program maintenance, .
and reprogramming.  For the computer operations
category, the two largest components have been data
preparation and computer operators. Data preparation
“has been largely unaffected, but operating systems have
had a significant impact on computer operator costs - -
eliminating or simplifying many of their tasks.

. In summary, the prime objectives of an operating
~ : system are: .

Faster turnaround time _ *
Improved total throughput
. "_ - . Increased programmerabroductivity
| Design and operational flexibility
Standardization of fundamental operations.
In performing these objectives, third-generation
operating systems typically perform most or all of the
following functions: ‘
. ;' Job scheduling
. Job initiation, loading, termination
Continuous job processing |
Resource a11ocation
Job accounting

Data and program 1ibrary control

I/0 control and-manitoring

EE R - : |
Approved For Release 2000/05/23 : CIA-RDP78-04723A0003“

4




WMt

Approved For Release 2000/05/23 : CIA-RDP78-04723A000300020001-4

'Approved For Release 2000/05/23 : CIA-RDP78-04723A000300

Symbiont or spooling operations
Protection and security

Error handling

Nperator communications,

Our predictions of future operating system
technology can essentially be classified into three
groups: (1) overall architecture, (2) the control
programs in job, task, and data management and (3)
system procedures and operations.

2. Overall Operating System Architecture

In second-generation equipment, most operating
systems possessed a singular, specific orientation,

- suitable for a particular type of processing, such as

batch or fast-response.  Practically all standard
operating systems were batch-oriented; fast-response
systems usually were developed specifically for a-
particular installation.  Perhaps the most significant
improvement in operating systems for third-generation
equipment was the attempted "general purpose" nature
within various machine levels - - "general purpose”

in the sense that a single operating system could
accommodate, or be specialized for, a range of
applications, from batch to fast-response. This
meant, for example, tuning the system to favor either
"turnaround” or "throughput", to the extent that these
are conflicting goals. Equally important were the
increased user (programmer) services available with
third-generation systems, such as facilitated program/
data storage and linkage, and more execution-time
flexibility. A1l the operating systems components
needed to manage and run the "production line"
currently exist; further, we see future processing
requirements as being essentially of this "production
1ine" nature. Thus, we expect that future operating
systems will be performing basically the same
operations they are to-day.

How, then, will future operafing systems be

different? The major changes we foresee result from
two problems in present systems:

IIr - 10
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, Although present operating systems have
provided basically all of the necessary
functions, their overhead, 'in both storage
and time, presents numerous opportunities
for improvements. Design changes will occur

" in both hardware and software, with greater
- emphasis given to the hardware requirements
of operating system functions than in the past.
Many of the predicted changes for "central
element" equipment resulted from current
" operating system deficiencies or inefficiencies.
Many operating system functions will simply be
transplanted into hardware. For others, there
“will be hardware aids, greatly improving
system efficiency, e.g. environment sensing
hardware, permitting rapid adaptation to
system changes.

- The impact of hardware features on operating

.system design is that they will permit a

greater degree of flexibility and standard-

ization. The emphasis on forcing every o
possible nanosecond out of control programs '
will decline as overhead decreases to

negligible values.

. The second - - and more powerful - - influence
arises from difficulties in the "user
services" and "system procedures" aspects of
operating systems. Pertinent topics in this
area include (a) system macros, (b) Jjob
control language, and (c) system generation.
These features typically involve several
tradeoffs:

Standardization and compatibility vs.
. specialization.

Operational, programming simplicity vs.
flexibility. i

The problem with "user services" or "system
procedures" is the inflexible nature of the

tradeoffs they offer. One of two conditions
usually exists: either a system is simple and

I - N
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straightforward but rigid and inflexible,

or it is flexible but difficult to learn,
operate,.and maintain. The lack of a
mechanism for moving gradually from one to

the other is, in our opinion, a serious defect
in contemporary system architecture.

In summary, the directives (or "frame of reference")
for future operating systems are:

. " They will perform basically the same functions
in managing the work flow.

. There will be an expanded use of hardware
for operating system functions, permitting
greater efficiency and operational flexibility.

] From the user's (programmer's, analyst's,
operations manager's, and operator's) view-
. point, system usage and maintenance will be
~accomplished under varying degrees of system .
control and specialization. : .

At first glance, these improvements might appear too

simplistic, considering the contemplated advanced uses of

" computers,such as computer utilities or advanced manage-
ment information systems. To be sure, there will be
considerably advanced uses made of computers and complex
information networks, but we feel that these program-
ming systems are outside the province of operating
system software.

With the background established by these general
directives, we foresee two predominant architectural
improvements in future designs:

a) Upward compatible operating systems within a
family. -

Designers of future operating systems will carefully
scrutinize possible sources of incompatibility within a
product line. This will impose certain design
requirements across all systems developed. For example,
in the smallest operating systems, the conventions o
employed will have to be cognizant of more sophisticated
processing modes, such as multiprogramming. In a smali,

S oHur-g2 .
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monoprogramming system, program issuing a "machine

halt" instruction might make perfectly good sense; run

in a larger system, the same job would 1likely be aborted.
Alternatively, constraints will be imposed on the more
sophisticated operating systems - - €.g. supervisors

must be capable of understanding simpler supervisor calls
issued by a program generated in a smaller system. a

b) Hierarchical and modular construction and
- usage within each operating system.

By modular structures, we refer to a system whose
functions have been neatly packaged and separated into
modules, such that they can be used and eliminated
dynamically by the central control program.

By hierarchical structures, we refer to systems that
have a varying number of levels of sophistication and :
complexity - - depending upon the app]ication;andyor
user experience.

The consequences of both modular and hierarchical o .
organizations can be classified as either (1) design - -
considerations or (2) their operational and economic
impact. \

. Design Copnsiderations

Thé manner in which modules interact with
- each other must be general purpose and

' _ flexible. Of concern is not only their
expanded utility but the possibility of
forcing standards or conventions which,
later on, will be sources of incompatibitlity.
Without careful planning, subtle reper-
cussions in programmer and operational
procedures (due to a peculiar implementation
of an operating system,function) can render
upward transition incompatible.

Intercommunications among modules, particularly
with general purpose ipterfaces, will un-
doubtedly cause storage and time overhead.

As a design consideration, there must be a
compromise between the overhead and

generality. ‘

wppon Sy T AHMI-13
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4. Data Management

The trend toward on-Tine data bases, with multiple
usage in real time, rapid batch, and batch applications
will require an extensive, but consistent, range of data
management capabilities. Put another way - - two
applications may require vastly different data manage--
ment facilities, but both will use a central, integrated
data base. Often the term'"data management" is mis-
interpreted, simply because it spans such a wide class
of applications. As a minimum, it refers to the
expansion and execution of I/0 macros and, at the other
extreme, refers to large scale systems that process
global, English-1ike questions of a large data bases.
The demarcation line between "operating systems-data
management" and "data-management systems" has never been
precisely drawn.  Further, we anticipate that these
distinctions will become even less clear as a result of
the future system facility of superimposing data -
management modules of increasing sophistication onto a
previously existing hierarchy. As said before, the o
modular and hierarchical organizational modes will ' S,
naturally get wider usage throughout the range of data ’
management operations.

A further motivation for this modular approach

arises from the users' requirements not to have their

file organizations confined to sequential, random, or

indexed sequential. Integrating the files within an

organization typically takes a long time, requiring

several successive phases of increasing consolidation.

Naturally, it is desirable to effect these transitions

without program alterations. For this type of generality

and flexibility, a linkage mechanism must be provided

so that source programs are unaffected by logical and

physical reorganizations of the data base. The techniques..

for accomplishing this Tlinkage are numerous, but on a

theoretical basis, the linkage consists of a set of

information describing the logical and physical attributes

of a data base, as well as the more traditional parameters
~of data set cata]ogu1ng, indicating physical location,

and generation of dates. Thus this information Tinkage

can take a form not unlike that of the data division of -

a COBOL program; it can be maintained centrally or '
reside with its particular file, or both.

SRR PR B
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Without question, these systems will not be ac-
complished simply, nor are these approaches universally
acceptable. In certain cases they would be clearly
inappropriate. Yet for a large percentage of user
applications they appear feasible and attractive. The
importantconclusion is that these basic data management
functions should be constructed with these ultimate
uses in mind.

Aside from the growth and integration difficulties,

other general problems will include the security and

integrity of data bases which undergo shared processing

and their reconstruction upon file destruction, due either

to user program errors, operating system errors, or

hardware errors. For the security/integrity problem we

anticipate the implementation of "lock-out" hardware

which prevents attempted, simultaneous updating of

information. For file reconstruction, it will be

necessary to restore not only the files, but also. their

indices and data file descriptions. Future operating

systems should provide this capability, even for a S

localized portion of the data base. For example, if o,
~an indexed sequential file requires several discpak :
“modules and one of them fails, it should be necessary to

reconstruct only the file and indices for the mal-

functioning portion.

Some specific features which will likely emerge in
basic operating systems data management modules are:
(1) 1/0 Macro Executions, (2) Real-time file processing,
. and (3) File usage statistics. g

5. System Generation

System generation refers to a process that builds a
specific operating system, particularly suited for a
given equipment configuration, application workload,
and prevailing, statistical nature of its processing.
The system generation process starts with a system
nucleus and grows by selecting various operating system
features. In the past, much user discontent and discom-
fort has been experienced., :

In future operating systems designs, we anticipate
less flexibility in the system generation process,
which hopefully will minimize these discontents. This
will require a much stricter adherence to standard
conventions by successive versions of the system.

ftr-15 25X1A
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A further attribute of future system generation
processes will be their considerably simpler, more
general input information. Typically, input specifi-
cations will, at least, optionally, be expressed in
English-Tike statements, and the allocation of various
operating system functions to the hierarchy of system
devices will be accomplished in a greatly simplified
manner, such as narrative or tabular specifications.
Of course, many of the statements now required by
system generation will disappear altogether, such as
specifying the equipment configuration: these para-
meters can be supplied by the equipment itself.

Another requirement of future system generations
will be an elaborate specification of default conditions.
The objective of such pianning should naturally be to .
allow a user program to attempt to perform those
operations desired by its creator, even though his
program and operations specifications are incomplete
or incorrect. The decision to abort a job will
-therefore become increasingly complex.

6. System Security and Error Hénd]ing

: System designers and operators of multi-operation,
real time systems must be concerned with the potential
consequences of hardware and software malfunctions.
Unraveling system errors in a monoprogramming-batch
processing environment was often difficult; but the
cumulative effects from errors were usually quite

‘ Timited.  With on-Tine systems, cumulative effects

: can potentially become quite extensive. Since these
system errors often arise from the confluence of weird,
non-duplicatable events, it can be impossible to
determine precisely what malfunctioned and, worse yet,
the extent of the damage. Progress in this general
area, both hardware and software, will be limited

- at best, particularly for the next decade - - because
of the practically infinite number of states that
potentially exist in a large scale system. Determining
the province of valid states and transgress1ons from
them is also infinitely complex. ' However, gradual, -

~evolutionary improvements can be reasonab]y expected
-',throughout the next decade

SR ‘ ' 25X1A - : ,
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. Operational and Economic Impacts

There will be a greater degree of both
horizontal and vertical growth within a par-
ticular operating system - - horizontal in
the sense of easier accommodation of in-
creased system resources; vertical, in the
sense of increased operating system capability.
Thus, operating systems will be adaptive, '
changing to accommodate system component

" availability and user requests.

 This facilitated growth means less frequent

" system generations. Operating systems,
however, will continue to be specialized via
the system generation process, but there will
1ikely be fewer alternatives - - with a
greater degree of standardization and reduced
flexibility. This, resulting from the fact
that the operational or economic payoff to ‘
users will not be sufficient for them to worry
about "fine-tuning" the system.

The increased scope of an individual operating
system means’ fewer, distinctly different
“versions will be produced.

A11 thse mean reduced personnel costs - - _
in ‘'system planning, programming, and operations.

3. Job Management

The job management portion of operating systems
refers to that set of programs which schedule, activate,
and terminate the processing of any particular job and
its sub-job steps. It is the first and last portion
of the operating system that interacts with a user
program.  Future job management control programs will
functionally be equivalent to those in operation to-day.
However, there will be improvements in their implemen-
tation, ease of use, and expanded use of operational
data.

) Particular job management functions likely to under-

go significant improvement include: job scheduling, '

job accounting operations, automatic job initiation, task
_management and job control language.
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" IV. MINICOMPUTERS
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A. INTRODUCTION

Before commencing discussion of minicomputers, it is worth
defining our terms. For our purposes, this area is defined
as that for systems utilizing processors in the $25,000
and below range. As a result of advances in integrated
circuits, core memory, and packaging technologies, machines
of this class extend over a broad range from programmable
controllers, at $3,000 to $10,000, to more general-purpose
computers at $10,000 to $25,000. Typically, these processors
have fast processing rates (1 to 8 sec memory cycle times) s
‘relatively short word lengths (< 18 bits), and versatile
input-output structures (up to and including Direct Memory
Access channels).

Historically, the minicomputer industry was not recognized
until about 1965-66. The market at this time was not only
Timited to specific application areas, i.e., laboratory and .
industrial, but was also dominated by two major manufacturers,
Digital Equipment Corporation and Computer Control Division

of Honeywell. Hot until 1968 did other manufacturers and

new applications give rise to more production and activity

in the industry. '

During the period of 1965-1968 growth rates between 35 to
50% a year were typical. In 1968, approximately 3,000
miniprocessors valued at $65 million were shipped and
installed. This year and 1969 were significant growth years
with new manufacturers, CPU's, and application markets.
During 1969, approximately 6,000 processors were installed
with a value of about $95-100 million for central processors
only; total systems value including peripherals was in the
range of $200-250 miilion.

B. APPLICATIONS

An important feature of the minicomputer market is that the
computer systems are generally dedicated by application.

The market presently consists of the following major applica-
tion areas: :

a. Laboratory Applications

Products for laboratory applications include vendor-
supplied integrated laboratory systems consisting of instru-
mentation, display computer, and software as a package and
individual system building biocks, The integrated systems
are frequently referred to as turnkey systems. Such systems
packages may be tailored for automatic control and data
acquisition for a specific set of instrumentation or be
more general purpose to permit on-line manual use of the

St E .,
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system while experiments are in process.
b. Industria]iApp11cations

Industrial applications can be divided into factory
management, discrete manufacturing and continuous process
control. Table IV-1 represents some of the major functions
that a minicomputer may perform within the industrial
application environment.

c. Data Communications

Data communications systems are composed of
terminals, message concentrators, message switching systems
and preprocessors for large computers. Each of these elements -
may utilize a minicomputer ranging from the lower end of the
price range for terminals to the upper end for concentrators
and preprocessors. Table IV-2 is a partial list of the
functions/applications which may be required in this applica-
tion environment.

d. Business Applications

Business systems applications can be divided into
general, commercial, and special purpose requirements.

. Although at present the latter is predominant, the general

commercial market has a very large potential. As a result
of IBM's entry into this market with the System/3, it is
expected that.very rapid growth will occur beginning in
1970.

The cost/performance characteristics of contemporary mini-
computer systems have made dedicated information and/or
control systems feasible for the various applications noted.
Variation in performance, cost and reliability requirements
coupled with the proliferation of available machine types
give a prospective user of these equipments considerable
Jatitude in matching a minicomputer to his application.

TECHNOLOGY TRENDS

Since 1957, the cost/performance ratio of machines in this
performance range have improved by two orders of magnitude
as a result of advances in integrated circuit, core memory
and packaging. technologies. The trend toward even more

".cost,effective minicomputer processor hardware will continue
into the foreseeable future. _ .

Iv-2
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Table IV - 1
TYPICAL INDUSTRIAL MINICOMPUTER FUNCTIONS

Management Control

" Data collection

e Data processing and.report generation

Fiie updating

Display

Manufacturing

® Sensor monitor; controf and processing

@ Discrete and continuous machine dontrol -
e N/C paper tape generat”ion

® Piececounting '

@ Piece routing

® Machine cycle timing

T T P - 25X1A
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Table IV - 2

DATA COMMUNICATIONS -FUNCTIONS -

Terminal Controllers

Local processing — business of scientific

Control of local peripherals

Local data collection

Code and speed conversion

insert/delete communications control characters
Insert error control information
Data compression

Message formatting and editing

Data Concentrators

Approved For Release 2000/05/23 : CIA-RDPT:'8-0472
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Assembling of characters/messages .

Multiplex from low-speed to high-speed lines

Message buffering for efficient line utilization

Polling and addressing of terminals

Line monitoring and control .

Format messages and insert control characters

Code and speed conversion

Data compression

Echo check control

Error detection/correction S o

Terminal usage accounting " . B
1]

" gtore-and-Forward Message Switching‘and Preprocessing Eduipment

Assembiy of characters/messages

Multiplex from {ow-speed to high-speed lines
Message buffering

Polling and addressing of concentrators and termlnals
Line monitoring and control i
Code and speed conversion

Recognition of control characters

Echo check control

Error detection/correction

Automatic dialing/ansWering

Message header analysis

Sequence numbering of messages

Time and date stamping of messages

Message routing

Accumulation of network statistics -

Message logging and retrievel ’

b
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1. System Architecture

Figure IV-1 represents some of the general overall

minicomputer characteristics found among more than fifty

machines marketed today. Also, this figure represents the B
' -Jogical organization, i.e., memory, processor/contro] unit, ‘

and input/output. Some of these characteristics are optional

from the basic unit sale price and are so indicated. The

dotted line within the memory and processor/contro1 unit

modules indicate some features (ROM, general registers,

and firmware) of minicomputers today that, we feel, are

trends for the standard basic machine of 1972-74.

Projecting what the minicomputers will look Tike
in 1972-74 requires some assumptions about technological
innovation. Essentially, a more modularized organization
seems forthcoming. Figure IV-2 shows four basic organiza-
tion modules rather than the previous three. This trend

is evident due to manufacturers trying to meet diversified
application markets for both OEM and end-user sales.

Due to faster memory speeds, the elimination of -
some hardwired registers and accumulators in the processor Lo '
unit may be made. These registers may then become merely . ' S
selected main core memory locations. What is most evident
for the future is a CPU that offers as standard many features -
that are now optional. Therefore, we feel, the cost of a '
basic CPU will, in many cases, remain somewhat the same,
but more features will be available. Obviously, some
suppliers will offer stripped-down versions of central
processors that will be exceedingly low-cost for very

" Jimited functions. These will probably occupy only a few
LS chips and cost under $5,000.

2. Circuits and Main Memory

In the same way as we have already discussed for
the larger systems, much of the projected advancement in
minicomputer cost/performance characteristics is based on
the use of newer forms of digital circuitry such as MOS,
bipotar, or SOS integrated circuits, and in semiconductor
memories. '

3., Production and Cost Trends

The principal trend in mi nicomputer construction
is the use of fewer and .larger circuit boards to reduce
the number of interconnections in the back plane. These
large, functionally complex boards are feasible only if

Approved For Release 2000/05/23 : CIA-RDP78-04723A0063000
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Figure IV - 1
THE 1969 MINICOMPUTER

. ke Zr."
L
Memory _ o : o o
® 1K to 66K words
@ (.96 us to 8 us cycle
'® addressing modes:
' paging, indirect,
index, immediate
® memory protect {opt.)
@ ROM (opt.)* :
input/Out
N\
A ® MUX channei .
® DMA - "Cycle Stealing’’
' : mode (opt.)
‘e /0 BUS '
. @ priority interrupt {opt.)
® programmabie interrupt
@® addressing for farge
. number of terminais
Processor {Control Unit ® ‘real time clock (opt.)
@ single accumulator
® single addressing
® fixed point
) ® MUL/DIV (opt.]
! ® floating point
® special instructions
@ word iength 8, 12, 16,
. 18 bits : -
® general registers® ) ' )
e firmware” B
* These options will most likely be standard items
in 1972-74 minicomputers.
AER 25X1A
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THE 1974 MINICOMPUTER

Memory

® 1K to 65K words

@ 0.25-1.0 usec

® addressing modes:
direct, indirect, index,
immediate

® memory protect

¢ ROM madules

® accumulators in memory

Processor : - input/Qutput
® data manipulation ' ® MUX or selector channel -
{hardwire} '
¢ DMA
® (/0 BUS
* - : _ | ® hardware code
conversion (opt.)

Control | Unit

multiple addressing

variable word length (8 or ‘16 or
. 32 bits)

® firmware

& special instructions
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sophisticated diagnostic testing routines are used to
exercise the board before it is assembled into a system.

In some cases, the tester is a completed minicomputer where
all boards except the one under test have been exhaustively
tested by hand. A diagnostic program can then be loaded
and run to exercise the board and report on faults.

The technical trends described above generally
provide Tower production costs, but require higher develop-
ment and capital equipment investment. Price trends in
systems will be similar to price trends in devices; that
is, the performance available at any price will increase
faster than the price of constant performance will fall.

An increasing portion of the cost of production of the
lowest cost minicomputers is in hardware (case, panel,
connectors, switches, power supply,.etc.) that will not
decline substantially “in price with time. .

\ .
\ N
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V. SELEQTED TERMINALS ‘& PERIPHERALS
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3 A. OPTICAL CHARACTER RECOGNITION AND SCANNING DEVICES
' 1. Introduction

Scanning devices fall into several categories: magnetic
readers, mark sense equipment, bar code readers, and full
optical character recognition devices. The first three
groups require some kind of special preparation of the docu-
ment. Either magnetic ink is used, a particular position
must be darkened with a pencil, or small bar codes must be

~ imprinted on the front or the back of the document before it
is scanned.. However, for full optical character recognition,
there is no requirement above a special font or clean copy.

As the capabilities in generality of scanning devices in-
crease, prices become greater. MICR readers have speeds of
1,000 to 1,500 documents per minute with rentals in the range
of $1,100 to $2,300 per month corresponding to purchase
prices of from $50,000 to $100,000. Mark sense devices which
. depend upon the position of the character for decoding sell .
for $100,000. For optical character recognition machines,
of which there are an estimated 600 installed today, the _ -
price range is $75,000 to $100,000 with rentals ranging be- f Ty
tween $3,000 and $20,000 per month. This can be further o
broken down according to the characteristics of the OCR ma=
chine. Those reading a single stylized font sell for
between, $100,000 and $350,000 while those having the more
general capability to read a number of fonts run $400,000
and over.

2, Technological Forecast

Optical readers have been developed to sense pre-
printed (or perforated) marks, pre-printed characters, type-
written or impressed characters, and hand printed characters.
Another class of optical readers deals with graphic and
photographic material. These are generally experimental
and/or classified; they will not be considered further here.

A1l mark and character readers operate on the principle that
the shapes being sensed have previously known characteris-
tics, so that a given shape can be uniquely recognized by.
comparison against a 1ist of stored criteria. When the
documents being read are forms of known design, a computer
program can inform the document reader what kinds of charac-
ters are possible (or required) in the various parts of the
form, thereby assisting the process. ‘ ‘ :

' L S V-1 : | 25XiA 2
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The limitation of the devices are inherent in this tech-
nique. They generally work well when the characters being
read all have the proper characteristics (e.g., the shapes
do not vary, the marks are solid and have sharp edges, the
contrast with the background paper is high). The devices
work poorly when the shapes vary and when the impressions
are light, fuzzy or broken. This means that simple marks
(pencil strokes or bars) usually give no trouble. Docu-
ments specially prepared with the reader in mind are also
acceptable, because special attention can be given to the
machines doing the printing and special training can be
given to the people. On the other hand, random printed
material (newspapers, books) generally cannot be handled
satisfactorily, and longhand script cannot be attempted.

These statements have been true for a number of years, and

will probably continue to be. The Tayman always reads in

context; without conscious effort he can often "reconstruct"

a faulty character image. : No way is known ‘to make a machine

read with consciousness of context; for the foreseeable

future they will always operate on a single character shape

basis. We therefore conclude that the tolerance of optical ,
readers for Tow quality material is un11ke1y to improve. : .

The paper feeding mechanisms for opt1ca1 readers have also
posed problems because the readers are required to handle
discrete documents of varying sizes ‘and thicknesses at high .
speed. The mechanical technology of paper feeding has been
steadily improving, unlike that of character recognition.

It is Tikely that by 1975 the feeding mechanism will no
longer be a constraint.

3. Devices Available

Based on these considerations, we forecast tHat the
. following situation will prevail in the 1975 period.

Reliable optical readers at reasonable.cost will be avail-
able that can read the following classes of documents with
no.more than 5% rejected as unreadable:

Pencil marked documentsf(mark*sensing)
Documents imprinted from embossed plates
Documents printed by computer,output devices
Typewritten documents, where the typewriters are
- specially prepared and serviced
.= Documents containing hand printed digits and pos-
sibly alphabetic characters, where the personnel
~ preparing the documents have been spec1a11y trained
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On the other hand, there seems to be little possib11ity
optical readers of 1975 will reliably handle:

- Books
- Newspapers and magazines
- Uncontrolled typewritten material
B. COMPUTER OUTPUT TO MICROFILM‘bEVICES
1. Introduction

The major motivation for the use of computer output

that

to

microfilm devices has been to increase the speed of computer
output and reduce the subsequent retrieval time and storage
space required for that output. The most frequent applica-
tions to date for microfilm are for large data bases which

do not change frequently,.for example, & parts catalog.

However, microfilm is now moving into areas where dissemi-

nation and retrieval is a problem. For example, it has

been

used in a job bank in which new microfilm reports are issued.

every day. In this particular example, it has been estimated

that the computer output to microfilm is some 20 times faster S
‘than using a line printer. The output costs about .one-fifth : .
as much as printing and weighs one-fiftieth of the printed

output. Overall data storage space is reduced by about

96%.

The widespread use of microfilm as computer output has been
inhibited by the marked difference between film and paper.

Potential users in the data processing industry are not

ac- .

customed to film; hard copy on paper is the accepted output
form for computer installations. Microfilm must be viewed
through a special device, and indexing for easy retrieval has

been a problem.

Another major disadvantage to microfilm equipment for com- .
. puter output has been the large fixed investment required
both for the output device, the developer, and the subse-
quent viewers for retrieval. The output devices generally
cost on the order of $100,000 and substantial price reduc-
tions do not appear 1ikely. In addition, $50,000 in film
costs over the 1ife of the device and $100,000 for other

peripherals are typical.

One of the major advantages of microfilm is a lower oper-
~ating cost than for an impact or non-impact printer. For

example, the cost for 100 feet of 16mm. film is about $3.00..

Another 35¢ in chemicals will be required for developing.

V-3
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This 100 feet can store between 2 and 8,000 pages of ma-
terial depending upon the reduction. This means a cost

of about $.0017 to $.0005 per page stored. On the other
hand, a single copy on stock paper runs about $.0040 per

page.

One great advantage of microfilm output is that most of the
devices allow for an overlay which can be used as a substi- "
tute for pre-printed forms. Since these forms are extreme-
1y expensive, particularly when proper alignment is demanded,
the ability to use an overlay on the microfilm will result

in even further cost savings over printing. It should also
be noted that attempts are being made to develop readers

that scan microfilm output making it directly readable in-
put. This can be used for editing or selective input and

if information is to be read later, such a device could
eliminate the need for producing a tape simultaneously with
the original microfilm output.

~ There are two basic types of COM devices - alphanumeric and

graphic. Alphanumeric COM devices are primarily used to
substitute for impact printers. Whereas an impact printer
can produce up to 2,400 characters per second, COM devices
can write characters at rates up to 90,000 characters per
second. Since a large percentage of the information gene-
rated is for reference only, there are extensive savings in.
the cost of film compared to paper. Binding expenses as

well as storage and shipping costs are also minimized.
Graphics COM devices are used in making bar charts, graphs,
drawings, typesetting, company logos, and half-tone pictures.

2. Future Trends

It seems certain that in the future, less flexible COM
devices will be marketed at a much lower price than devices.

currently available. Almost all devices will be provided

with versatile, prepackaged software. Currently, graphics
capabilities often limit the maximuh alphanumeric print
speed. In the future, machines which offer both graphics
and alphanumeric will have to do so‘at a high enough speed
to be competitive with the a]phaqumeric only devices.
Future COM's are expected to have the capacity to store
large numbers of forms, drawings, photographs and similar
information on film, then merge jhem with computer generated
data on a programmed basis. More emphasis is being placed
on providing better indexing facilities. One possibility ¢
is the use of automatic ordering and indexing to allow a
large microfilm data base to survivé several updatings by
establishing pointers to new information.
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Emphasis during the next decade will be on marketing micro-
film as a complete system including both the original data
capture, development, and ultimate display and retrieval
after exposure of the film. Several systems are now in
operation where large microfilm mass memories are being
used on-line with computers. The computer supplies the
logic and address for attribute -search and retrieval and
directly commands the automated film file to display a
given image at any one of a number of remote terminals.
These units have been used for applications such as bank
signature verification, insurance records and police files.

Longer range research points to the possibility of using
lasers giving potentially higher resolution. Research is
also being done in holography which promises potential error
N free storage and parallel search capabilities,and in eras=- -
able films which may be capable of recycling images and
digital information for reliable read and write storage.
If this research is successful, it means that the analog _
microfilm store will merge in the future with the digital
optical store being suggested for mass memories. - -

C. ALPHANUMERIC VISUAL DISPLAYS . , . : ‘_zl'é
1. Introduction

These terminals, better known as CRT's (cathode tubes -

the means by which digital information is converted to

. visible form), provide a volatile display, generally of
‘about 1,000 chatracters, on a TV-like screen. The terminal
normally includes a typewriter-style keyboard and some
special keys for cursor control (a movable symbol indicating.
a particular character position on the screen), editing
commands, message transmission control, etc. Frequently,
clusters of CRT consoles are cable-connected to a single

. controller, but many stand-alone versions with their own
buffer memories and control logic are also available. CRT's:
have no direct hard-copy capability. Many types of hard-
copy devices may be used with CRT systems to allow selective
output, but most approaches to this problem are unsatisfac-
tory because of low speed or high cost.

2. Advantages
'ALphanumeric visual displays, a relatively new form of
conversational terminal, are rapidly increasing in popu=
larity. The majority of the newer terminal-oriented systems
seem to be using CRT's for the following reasons:
- Very high-speed 1nformatioﬁ éisp]ay - in fact,
almost instantaneous display of a full screen -

Lt ' ' v-5 .
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is possible. Speed is most frequently limited
only by the capacity of a voice-grade communi-
cations line (about 2,400 bits/second or 300
characters/secohd), and can be higher if a higher
capacity communications 1ine is used.

= The speed capability makes full text output
feasible, in lieu of the cryptic abbreviations
frequently needed on teletypewriters, which
are much slower. Full text output permits a
more natural dialogue between the user and the
computer, enabling less well-trained or lower-
grade personnel to use the system.

- A more flexible decision-making process is pos-
sible through the use of such techniques as
"menu selection", where the user selects an
option from a displayed 1ist and thereby ini-
tiates another set of options, and so on down
the decision tree. The high speed also facili-
tates the question/answer process by making
accurate construction of a transaction a more o
conversational process. . . ‘

- Information generated by the computer can be
displayed together with data entered by the
operator, with only the newly entered portion
transmitted back to the computer. This capa-
bility, sometimes called split-screen", is use-
ful for pure data entry situations because field
1abels and prestored information can be used

- to guide the operator.

- The use of paper is discouraged since most CRT-
oriented systems feature central mass storage
of a data base which can be accessed at any time
for the desired information. o

- Noiselesshess, appearance, elimination of supplies
(notably paper) requirement, and reliability make
CRT's more suitable to an office environment than
teletypewriters. ‘ .

3. CRT's with Hard Copy

While character seria]‘printers;were the eariiest and
still are the most popular forms of dispersed computer out-.
put, an approach which is growing in popularity is the CRT.

SRS )
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The impetus behind this trend is the desire to reduce paper
£low in an organization and provide instantaneous access to
up~-to-date information stored in a central data base.

Interestingly, although one of the major advantages claimed

has been the reduction of paper with its ancillary burdens

of storage costs, supply costs, lack of currency, prolifera-

tion of redundancy, etc., both users and vendors are becoming
increasingly aware of the need for hard copy with CRT's.
Hopefully, hard copy output would not be needed for all
transactions via the CRT, else it would probably not be a
suitable application for a CRT in the first place. In many
applications, however, after some preliminary dialog between ,
the user or the computer, or for some particularly important
responses from the computer, it is desirable to have a S
printed record of the result.

The impetus for the development of non-impact printers has

come from this need for hard copy with remote CRT terminals.

Many of these printers are serial devices which print one

character at a time.at speeds ranging from 120 to 250 cha-

racters per second. However, non-impact techniques have S
led to the development of at least two high speed printers SRR
with speeds of 4,800 to 6,000 lines per minute. :

Although still in its infancy, the field of hard-copy
devices for CRT's promises to be thriving one due to the
popularity of CRT's themselves coupled with the growing _
awareness of the need for paper at some point in the system.

4, -Development Trends

Lower Cost. The expected trend to lower-cost devices,
as indicated previously, will result in substantially higher
unit sales. The lower prices will result from the use of
standard television technology, MOS/LSI circuitry, and solid
state keyboards, as well as from competitive price cutting.

Better Software Support. Except for Sanders and Bunker=
Ramo, the independent terminal vendors have not attempted to
solve the greatest user problem with CRT terminals - inade- -
quate software. The mainframe computer manufacturers also
have been somewhat delinquent in this respect. To reach
the less sophisticated users - who will constitute the vast .-
bulk of terminal.purchasers .- simpler, more reliablie, more.
applications-oriented, and better documented software must
be made available. : :

| | V-7
Approved For Release 2000/05/23 : CIA-RDP78-04723A0003000

v § , . ¢

25X1A .




Approved For Release 2000/05/23 : CIA-RDP78-04723A000300020001-4

Hard-copy Output. The most talked about industry effort
is the search for a satisfactory CRT hard-copy capability.
0ffice copy mechanisms might provide the ideal solution,
but, for the near term, auxiliary conventional printing
mechanisms attached to the control logic may be required.
Inexpensive non-impact printing techniques, such as thermal
or electrostatic methods, may be a reasonable compromise.
The potential market for a hard-copy device costing no more
than the CRT console itself might range from 15% to 25% of
the total CRT market.

TV Converter Systems. More and more of the newer systems .
are in essence digital logic to convert digital information
to a TV-scan format for display.on a regular TV tube. For
many terminal applications the resulting character quality
will be quite adequate, although some demand will remain for
high-quality character displays requiring more expensive
devices. ' '

Graphics Capability. Primitive line-drawing capability
for display of business form overlays, simple graphs, pie
charts, trend lines, etc. is needed and feasible, particular-
1y with TV-oriented systems. _

Greater Character Capacity. Some applications, including.
text editing, computer operators' consoles, and complex pro-
cess monitoring, require more than the 1,000-character dis-
play traditionally available. The limits of human comprehen-.
sion do not, however; make such a capability necessary in -
general, and for most business situations current capacity
is adequate.

Local Storage Media. Using magnetic cartridge, cassette,.
or disk devices for such purposes as local storage programs, .
text to be edited, and menus or other fixed data to be dis-
played is both feasible and desirable; this approach could
reduce communications costs and simplify central mass storage
requirements.

Flat Screen Displays. Display techniques still in the
Taboratory development stage {e.g., those involving 1iquid
crystals and plasma cells) suggest the possibility of an
aesthetically more pleasing and potentially less expensive
display form. Such displays, while providing basically the
same functions as present systems, may also include image
storage characteristics. Flat screen capability does not

seem as necessary for the projected expansion of the market
as do most of the preceding developments. C

__ | -8 - 25X1A 2
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Color. Color display is now available (e.g., RCA's,
Viatron's, Data Disc's systems). It provides some "human
factors" improvement in information display, but since
other techniques are available to distinguish data fields
this development also does not seema highly critical re-
quirements. : :

_ 5. Cost Trends

We anticipate that the price of serial impact terminals
(1ike the present teletypes) will remain constant (in the
$2,000 to $3,000 range), and perhaps even increase slightly
as modifications to reduce their noise level and improve
their appearance are developed.

The price of CRT conversational terminals by the middie of -
the decade should be on the order of $2,000 to $5,000 for
devices with equivalent capabilities which are marketed for
$5,000 to $8,000 today. The upper price range ($4,000 to
$5,000) will encompass higher quality devices with-better
character generation techniques and higher capacity.

Non-impact printing devices to provide hard copy with CRT's - .- %
are still in their infancy, and it is difficult to project

their future prices. But for output speeds almost equiva-

lent to CRT's (c. 250 characters a second), they can be

expected to have costs of approximately the same magnitude.

»
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10 FEB 1979

MEMORANDUM FOR THE RECORD

SUBJECT: ASPIN - Status Beport

1. I bvicied the Information Processing Board om
28 January 1970 on the progress and status of the ASPIN project.
He described their findings but indicated that theilr conclusions
and recommendations have not yet been formulated.

2. Existing and proposed systems in the intelligence production
Offices have been examined and they find that they are, with the Office
of Computer Servicas, engaged in a significant range of computer activi-
ties., Many of the applications are very narrowly focused and not always
well defined making it difficult if not impossible for systems to com~
municate in machine language. Applications have been developed by
individuals who have identified their own problems and worked directly
with the Office of Computer Services to find solutions.

3. In general ASPIN has found the management of information
handling to be poor. People don't try to learn what others know about
problems, solutions or what is being done in other organizational
elements even within the same component. - says this applies to
the Computer (entere as well as user offices and he attributes it to a
fear that something might be learned which would require some action to
be taken. lie says that people don't always know what they are trying
to do or how much it costs. Some Offices over-use computers and he
cites FMSAC as an example; others are far behind and he cites ¥FBIS as
an example.

4. Il ::ys they have found that most users are using the
computing capability of computers to do quantitative numeric computation
as opposed to data processing or information retrieval. They have fouad
nothing seriously in need of attention that isn't getting attentionm.
People are generally not finding themselves so hard pressed to do their
jobs that they are seeking solutions to problems, lie finds that there
is no system available or in process which is intended to meet the needs
of the intelligence analyst. Nevertheless he believes that there are
areas that we ought to be exploring but aren't. In general the appli-
cations which have been developed and are being run on computers simply
do the things which have always been done but usually do them somewhat
better. He describes the approach most often taken as ''the solution in
search of a problem.” He is convinced that management attitudes require
change more than methods of operation.

aganiopn 822190100
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5. In ORD the application has been the element used as the
vehicle for generating research and development activity. He implies
that we are not using our R&D capability as imaginatively and pro-
ductively as we should be. He suggests, for example, that R&D should
be directed toward finding solutions to well defined problems where
the results will have general applicability rather than devoted to
solving the problems of a particular application.

6. ASPIN is considering, and may have started action, to have
a contractor look at what has been done in the ASPIN project and cost

out the alternatives. It wasn't clear to me from his remarks what
the status of this notion might be.

2y

Chief, Support Services Staff
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30 Januazry 19 706

MEMORANDUM FOE: The Honorable Heury A, kiasinger
Assisiant to the President
for National Socurity Aifairs

SUBJ T Intelligenco Information Handllng

j. At one coasequsace ol the & Januvary mesting on
information havuidling, which 1 attovded, I have had prepared and
am (erwarding horewith fox your inforwation & brief swnmary
of tuformation handling sctivities uvaderway within CIA,

4. My lprossion is that CIA awnd the intelligence com-
munity have grade satislactory. progress in the informativn handling
fleld, puiticularly in light o budgetazy lirvitations, and that plaus
for the future are conspatible with the tochaologieal opportunitioa
describad at the & January meeting.

3. o addition to the atiached suwmmary, you alzeady bave
boen providea the mogt recout annwal report of information handling
on the part of USLB members (USIB~D=71.6/3, 21 August 1969).
Moxe dotailed data is availabdle, of course, ¢hould you dosize it.

L

/87 hlchard Helmsw.'

Richard Helms

Dizector .
{ Aftachiment
NIPE[JJIIK <z written O/DCI) 25X1A
Distribution: ‘
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AUTOMATIC DATA PROCESSING (ADP) ACTIVITIES WITHIN CIA

ADP and information handling activities in CIA have been
making steady progress and receiving a solid share of money, man=
power, and organizational resources. '

Somec 45 computer hardware systems are now opecrated by CIA.
Twelve of these are large, worth more than one million each; 13 are
medium-sized and 20 are small (priced less than $200, 000 each}.
The dollar value of ADP equipment in the Agency is about $40 million.

About five percent of the Agency's total number of positions is
allocated to ADP functions. Automated components occupy 11l, 000
square feet of {loor space in CIA buildings in the Washington area.
This is about five percent of the Agency's total space in this area.

We use computers for a variety of purposes, including:

a. Document storage and retrieval systems and
automated substantive data files as aids in the production
of finished intelligence; '

b, Maintenance of biographic data and other infor«
mation relating to foreign intelligence operatives and
activities as: an aid to U. 5. counterintelligence efforts;

c. Scientific activities, such as precise rheasurement
of objects in imagery collected through overhead recon- .
naissance, control of electronic intercept operations abroad, e
automatic plotting of maps in any scale and in various pro-

jections, and trajectory and orbital analysis; . «
o d. 'Coz.'nmumcatxons message-switching and =~ . ! //;DLJ
dissemination; \ : ' ‘ %

i
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¢.  Management and administrative systems to
provide records on payroll, budget, personnel, and other
such activitics; and : : “

{. Support for rescarch and development in informa-
tion processing fields which may provide {uture payoff to
Agency and community activitics.

Organizationally, the Agency operates a centralized component
(Oifice of Computer Services) to serve a wide range of needs of all
Dircctorates. In addition, there are several specialized ADP com~-
ponents scrving the special needs of individual offices. Agency-wide
coordination and management review of these activities arc the respon~-
sibility of the Exccutive Director-Comptroller. A newly-established
Informatlion Processing Board is the instrument used to accomplish
coordination and recommend policy. '

Included among some of the more recent achievements are the -
|

a. As a planning aid for the.benefit of operating offices
‘2nd Directorates and in order to facilitate exchanges between
ADP technicians, a Technical Group has been established to
meet systéematically and cxchange cxperiences and wrestle
with technical problems in information processing. In addi=-
tion, a Technical Facilities Committee has been established
to insure planning at an early stage for the positioning of up-
coming ADP equipment and facilities in the appropriate space
znd at the proper time. Projéct ASPIN (Automated Systems
for the Production of Intelligence) is coming down the home
stretch and is expected to be completed by July. The objec-
tive of this study is to idéntify and stimulate the development
of realistic and advanced ADP systems to provide information
to the intelligence producer in more complete, fléxible dnd
rapid form. The findings are expected to lead to new systems
which could become elements in a Community -wide informa-
tion system. '

b. Various ADP training courses are available and
training in general has been intensified., In FY 1969, 1,070
Agency students participated in a total of over 150 different
courses. Most CIA in-house ADP training is technical in

-~ Approved For Release 2000/05/23 : QW8-04723A000300020001-4
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nature and ceals with progranuning, operafing systerns

and systems design. The longest course is o 15-wecek, full-
Unie coursy for programmer trainces, The shortest is a
thirec -duy orientation coursc for users and managers.

¢. Thuere is a steady growth in the number of remote

terminals which link the uscewrs (in most cascs analysts) with.

compuiers to'permit quick response, There arc 1245 remote
cormsing duvices in use today., We expect the number to
reach beyond 200 before the end of this calendar ycar.

25X1C

o. In November 1969, a GE-manufacturcd rapid scarch

machine (RSM) was installed in the Agency. The RSM is

operated directly by the using analyst who poses his own .
guestions to the machine which searches automated data files _ ‘
at very high speed and prints out data in responsé 1o the query. v o
The-capabilities of this machine are now being tested by over
100 different analysts. I it pans out, we will have a very fast
operating system which may bring significant savings because
of the relatively low-cost of the RSM. |

1. ClA ff*las provided 18 of the 45 autormnated systems cur-
rently listed:in the Inventory of Community Information Handling
Systcms. This, of course, is but a smalil fraction of the total
number of specific applications of ADP (some 400) in being or
under development in the Agency, but these are the ones havix‘)g
special interest to the Community. CIA can provide for Com~
raunity use any of the other Agency systems listed in USIB!s
File and Program Cataloguce which might be considered appro=
priate and useful for the Community. CIA is, for example,
currently preparing its index to Community finished intelli-
gence production so that it can be directly accessed by machi:lme
by all Comumunity mermbers.
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Mr. Bannerman:
Project ASPIN Terms of Reference are attached, W

with some of the main points highlighted.

DDS&T and DDI clearly do not want PPB to run
the information processing business. I agree -~ 1 don't
think we do either. Each Deputy should run his own, but
there should be some cross-the-board guidelines-standards
or criteria to which they can all adhere.

Duckett's paper says most important need is to
create a greater sense of responsibility in live manage-
ment.

ASPIN terms of reference focus on utility, systems,
integration, compatibility, productivity, effectiveness.
1 haven't been able to find out yet what DD/P said, but
DD and DDS&T papers are implicity consistent with yours.

1 suggest you distribute at the meeting copies of
the draft memorandum you offered for Col. White's
consideration. Paragraph 3 may give some trouble,
particularly the words "planning’ and “control” in the
fourth and fifth lines of paragraph 3. Otherwise I think
they would have some difficulty in finding reasons to
turn it down.

21o0008 giey0uliuy
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28 May 1969

MEMORANDUM FOR: Deputy Director for Intelligence

SUBJECT - : Expansion of the ASPIN Concept and
: Terms of Reference

This memorandum is for your information and approval.
It is an effort to assure mutual understanding of the
objectives and the approach of Project ASPIN, and to secure
- your approval of the attached expansion of the ASPIN terms
of reference to facilitate guidance of ASPIN personnel and

initial planning of tasks for the Pro'ect.

25X1A

el Chief, ASPIN Sta#ff
Attachment: .- - - _ ! R N
as stated o B T
APPROVAL

CROUP 3
Excludad from 2otnmalic
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An Expansion of the ASPIN Concept and Terms of Reference

Objective

1. The basic objective of ASPIN is to develop a broad
conceptual design, or plan, for automatic data processing
~ (ADP) support to intelligence production. This design
should indicate

(1) the types of ADP applications which may be
profitably undertaken.

(2) the relationships among these applications :
which ought to be preserved in their design, (modification
and implementation.’ o

(3) specifications for the general system(s)
which might bring together these processing activities.

(4) procedures for approval and development L
of component elements of this system. ,

(5) organizational arrangements for the develop-
ment and operation of this system.

- Methodology

9. The method of approach to the problem initially is
to identify the organizations within the Agency engaged in
intelligence production. This would be followed by a
- systematic analysis of the intelligence product and the
- process and data involved in its . production. Particular
attention would be given to analysis of the role of existing
ADP applications and their utility to intelligence production
as well as the liabilities incurred in operating these
applications. The effort to identify potential ADP
applications in intelligence production must in part be a
de novo approach to the production process, but it must
also draw upon the experience of existing applications --
both their successes and failures -- for potential extension
or avoidance in the design of a generalized ADP system to
support intelligence production.

3. ASPIN should describe the general structure of ADP
support needed for intelligence production rather than
develop detailed computer applications for particular
activities or organizations. The general structure must be
built from an understanding of the types of application
required and the relationship of these applications in an

T
Lo R
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framework to address a particular problem must be built

from an understanding of process and the collection and
manipulation of fragmentary data from scattered sources.

In these circumstances, the most that an analyst may hope
for in assistance for automation is to retrieve some of

the potentially relevant data elements and perform any
complex calculations required to seek to relate the data.
The notion that an automated information system will provide
instant answers in an analytical environment should be
eschewed.

7. The preceeding discussion suggests change, re-
arrangement of existing processing activities. The Project
has no commitment to change for its own sake any more than
it believes change should be avoided to protect the status
quo. We shall be content to have dealt with existing
processing arrangements and assure Agency management that
such arrangements provide an optimum attack on the problem
of providing support for intelligence production if our
observations warrant such a conclusion. Equally, we shall
feel free to.suggest both changes in processing arrangements
and in the product itself if the technology we are addressing
and the production process suggest that such changes are
politically, economically and technically: viable.

8. Fundamentally, the function of ASPIN is to design
for the orderly incorporation or integration of automated
systems to provide optimum assistance of the intelligence
analyst who is the focal point of intelligence production.
These systems should increase analyst productivity, reduce
rather than increase his non-analytical activity, provide
ease of access to the assistance functions it provides,
and increase rather than constrain analyst flexibility in
the performance of his duties. ASPIN should also present
to management a clearer set of procedures and decision
points to guide approval and development of specialized
computer applications as well as recommendations for
organizational arrangements to optimize the development

~and operation of analyst support systems.

Relationship to Intelligence Community ADP Activity

9. The relationship of ASPIN to the IHC community
of activities on information processing seeks to be direct
even as it appears to be remote. Information systems have
too often been created for analytical components:by data

—3—
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information processing milieu. It will seek to define the
need and rationale for integration of information processing
applications and the level at which such interrelationship
might be achieved if it is required. Integration may, for
example, take the form of providing greater commonality of
data formats to facilitate comparison of data series.
Conversely, one might propose the use of a wide range of
specialized programming languages, each optimized for a
particular data processing activity.

4. ASPIN seeks to analyze and evaluate the application
of ADP to intelligence production more from the point of
view of utility and productivity than technical feasibility.
The project objective is to provide an effective intelligence
product at the lowest possible cost. This may be achieved
by substituting automatic processes for human processes
where the former will provide an acceptable product at

-lower cost. It seems equally important to us to look at

the prospect of using "ADP to support the creation of
intelligence products which are otherwise unavailable in
terms of existing processing techniques where the product
may be worth the additional processing expenditures which

"may have to be incurred.

5. ASPIN must devote attention to the rationalization
of manual data processing systems as well. The implicit
assumption that any manual processing is per se inefficient
is not acceptable. Many information processing activities
involve a heterogeneous information flow much of which is
of uncertain relevance. Distribution of this information
is complex, selection of it for retention and potential
analytical use is an order of magnitude more complex. Still

‘more complex is the function of drawing relevant information

from such a collection of information. Some-of these functions
are being analyzed in an effort to provide automated assistance
.to this process. Many of these functions can never be auto-
mated. The critical need for ASPIN is to recognize and
identify these functions appropriately.

6. The initial persuasion of Project ASPIN is that
the intelligence production process is an intellectual,
analytical process. This process requires analysis of a
complex set of relationships or interactions in which there
is seldom an equality between a particular data element :
(piece of information) and an event. Often the analytical

-2
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processing people who were more interested in promoting
their private information concepts, in being '"modern,' and
in watching little lights blink on and off than in the

final product. When these systems have failed to operate,
or have operated and have been wanting for users, the
analyst has always been at fault for being narrow-minded.
Sustained observation of this condition leads us to believe
that the fault may rather lie in the design of these systems
which tends to overlook the analyst function it seeks to
serve or to oversimplify it.

Yt TR Ty T

10. We believe that general systems, -- and community 2
information processing systems must be general systems -- ‘
~ must clearly understand and be responsive to the analyst
—— production function. Further, we believe that only analysis
"+ of that function, and particularly observation and analysis
of the ADP applications which are generated by analysts or
which are considered highly useful to analysts, will produce
- system parameters which have a sufficiently high probability
of increasing analyst productivity to warrant the large
expenditures such systems require. We are inclined to
conduct this investigation within CIA rather than on a .
community-wide basis because interagency access to analysts
is too highly constrained (middle management filters) and
because we have found no other organization with any
demonstrated interest in pursuing this approach.

Lo i

Approved For Release 2000/0823 : CIA-'RDP78-O4723A0003000200_01-4

r"“;g.—. O
T .
ux.,,k!k'x!..l . ‘

———



r= \Jm ects

SPIN)
Approved For Release 2000/05/23 : CIA-RDP78- 04723Aooosooo£ooo1-4
T S mie
ITIIO

19 June 1968

MEMOR 'NDUM FOR: IP Coordinators =z2nd Chief, IPStaff O/PPB

SUBJECT : Files for an Inproved Community Information
Hindling Systen

1., Attached is a draft letter on the matter of files
for a Community Information Randling Bystem. I prepared
this note pursuant to our agreement at thce last IPC
meeting. PFundamentally, I have sought to develop a general
Agency approach to the subject for the IHC meeting in July.
No formal Agency response is required before October in
terms of present IRC schedules,

2. Nevertheless, I belleve that, 1if the Agency could
agrec on soue statement of the nsture of the attachment,
it would be useful to send it to the IHC. BSuch i statement
would provide some focus for the July discussion and
subsequent drafts from other IHC members. It would remove
some of the stigma which the Chsypflman puts on the Committee
tc wit that the members are not inclined to be "constructive”
in their recormmendations. Those of you who have observed
the "progress” of the IHC on this matter probably recognize
that anything which will give this mrtter some focus or
point oi departure ought to be helpful.

3. I would propose since —13 now on board 25X1A
that thiz draft might be considered at an early IPC
meeting so that he could have the benefit (?) of our
reactions for subsequent IHC deliber

25X1A

Divector, Project ASPIN.

Attachment:
ag stated

}g)n‘ 1““‘

g4lE
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MEMOR*NDUM FOR: Chairman IHC

BUBJECT : PFiles for an Improved Community Information
Randling Syeten

REFERENCE : IHC-D-113,4/17, 12 Mny 1869

1. Host of the files which the Agency would like to see
in = "Community System” are in part available now. The following
files (or elements thereof) are regularly acquired and used by
Agsncy »nalysts or production support components.

1) DIA Radar Order of Battle

2) DIA Target Date Inventory

3) NSA Harvest File

4) NS, Unit File

8) N8. Soviet Airfield File

6) 8AC Consolidated Air Defense Order of Battle

73 USBAREUR Order of Battle
None of these files as presently constituted meets our full
requirement for data on the file subject. The principal omission
fromn these files 1is a "history"” element. Each contains the
current status of organizations, faecilitles or equipment, but
none maintains = history file. The lautter is often of more
interest to our ahalyats than the avanilable file. Thus we tend
to meek coples of these flles, to maintain current status and to

build a history file of our own.

afenH0y NNASAE
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2. In general we would prefer consolidated Piles auch
as the SAC CADOB file rather than dispzrate ligts which treat
izolated phenomnena, usually with neo crosswalks to associated
phenomena, The Preceding comment should not be construed as
condemnatory, inasmuch as I'm 8ure many analysts want & ¢clean,
unambiguous file which satisfied theiyr own activity requirement
and which is sufficiently isolated from other work that 1o one
can intervenc in their activity, and thus complicate it,.

3. As a result of being eclectic in our file building
activity, we have discovered and developed some characteristics
that we'd ingist ¥ere available in any System the Agency would
find more than minimally useful. There are often several sets
of data, for ¢xample, on any given installation, some of the
data treating different aspects of the installatian, 80me using
different definitions of the installetion and its purts and thus
producing different data and different perspectives, and sone that
are rather directly duplicative yet contain contradictory data.
In general it hes been our bolicy to maintain 8 wide range of
these data where we have reasonabile confidence in the source
of or relevance of the data. Analysis of such data-ranges
permits greater accuracy and relevance in reporting which more
than compensstes fér its apparent lack of absolute certainty,.

4. The subject matter of the files which can be erfectively
employed is infinite. ,¥e would be tnclined to prefer general
country data sets angd certain functional data sets in somewhnt -

f" 5 é! 46T skt od
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greater detail, particularly those dealing with biographic,
foreign policy, scientific, economic and military activity.
There ig a eritical need for a capablility to generate sub-sets
from these files which can be augmented by the user and maintained
and manipulited by the user during » period in which he iz
engaged in a particular agsignment. These subsets might, sub-
gequent to varying periods of use, be moved to off-line (more
remote) storage or destroyed 1f they were no longer uzeful or
nseded.
%. The subject matter of files which the Agency would
be prepared to offer for this sort of system is essentinlly that
which is nvailable today from the Central Reference Bervice, in
the COINS Project, and in the 1istings made avalilable to the
" USIB File and Program Catalog System. Access to many of these
files would be limited to individuals who are qualified to exploit
them appropriately. 8Such limitationm would be based on intellectusl
gqualification ss well as security clesrance levels, The damage
that can be done by incorrect or irrelevant inference from many
general, snd most private, files is considerably greater than
i{nsdvertent acces= to data at security ievels above the level for
which an indoctrinated individual in the intelligence community
has been cleared.
6. We believe that any effort to be definitive about the

pubject matter of files required from or to be furnished to a
community system will be self-defeating as well as exceedingly
pggunnn BRBi0ULun
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expensive and wasteful. Any research or analytical effort worthy
of the name finds its dat: base counstsntly shifting as » function
of the present state of knowledge, the mtate of collection snd
processing technology, and the demand for information and
intelligence products by licensed consumers.

7. Critical to the utility of community exchange of files
whether in ap on~line or off-line environment is the development
of certain standards of reference which ought to be as common =a2s
poeeible over the entire community. Although every participant
recognizes the desirasbility of standards and the widespread
absence of standards both within and between Departments and
Agencies, few participunts recognize the underlying reasons for
this condition. Different production and reseesrch activities have
different problems which each attacks in the way best calculated
to produce the required solutions with the minimal expenditure
of effort and 2 maximal identification of the solution with the
individual producer or production organizatlion. As a result, an
individual or organization tends to employ no more identification
of data elements than i3 necessary to do the job and to amsure that
the job is identified with the producer. This means however that
there is often wide divergence both in the content of dats employed
and in the means of identification of data from individual to
individual and organization to organization. These differences
are sonetinmes troublesome in bilateral exchanges of datza even

among "cognoscentl” but a user rather quickly overcomes these

géqvblems and with minor irritation c¢an handle bilateral exchanges
\t
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with other interested parties. Thus, although stsndards of reference
might facilitrte information exchange, they tend to be avoided in
most aress because they add to the work required to carry on
required services, research, and production. Standards also tend
to mask the identity of a producing organization.

8. The development of reference standards can only begin
where there is understanding of the above basis for lack of
standards. Developing stundards by decree is both capricious and
wasteful, but so also is the creation of “private" reference to
distinguish output of a particular organizstion or individuzl.

Data standards will be developed slowly (1) in response to recognized
need, (2) with careful .ssessment of the gailns from easier emchange
against the losses in responsiveness and precision, and (3) with
sufficient flexibility to permit both access to needed historical
data and freedom to adapt to changes in future information

requirenents.

Distribution:
1 Each IPC
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" DD/S 691961

28 AFK 1969
MEMORANDUM FOR THE RECORD

' SUBJECT: Project ASPIN

i mmmmpmmwmnm_mnmm 2BEX1A
camm!;g ASPIN, 1telephoned him to make the following potuts:

. The DD/1 papevs indicate 1 July 1965 as
mivaﬁzn&te. We had understood that Logistice Services
mviﬁmhdbmmasmymmﬂwASHNm
- 25X1A

: Tate
5. while Mr JENEEN is the Suppost Directo
information Procesaing Coordinator, it is not correct tc
sgy that he is coordinaty z for us on the ASFIN profect.
hm.mcmtmﬂytohemomtmdwemd
m@bﬂ@gm@uhﬂmnaﬁmumwwasmmbe
to accomplish and what the Support role is expected to be.

' ; date. 25X1A
cmthmedl}atyaameapectedgrwpmatim
Henﬁzémk%fm—hdm intended to indicate a 3 May Wdezm cnineﬂwe,f::r
the ASPIN group space. &Mmm&dmmex ,
Meﬁﬂymmmmmm 1 July readiness date.

suhstantive side Mt.—dfe:dtodsmusewkh Mr. 25X1A
Wsndo:ifg—mmss;ﬁﬁﬂam briefing be setupfor o5y 1A

us.
~ecdl) John W Coiw
W. Coffey
m&gm Director
tox Support
AﬁB!S:jWC/ms
Orlg - DD/S Subject, w/Background gz/:/n/s 69-1923)
1 - Chief, Support Services Staff -
1 - Dixector of Logistics

1 - DD/S Chrono

T AT A W et
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