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faster service, To solve this problem, the Services upgraded their
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capacity central processing units or increases in peripheral equipuent,"
Page 10, Par, 6, First Sentence. Change word support to read supported.
Page 16, Par, 3, a, (3), First Sentence, Add.the word its preceding
the word operation,

Page 19, Par. 3, b, (5), Second Sentence. Change the word result to
read results,
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Services and Defense.
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Page D-3, Par. 4, Add the following after the first sentence,

"ADP responsibilities of AFLC have been carried out through the
Advanced Logistics Systems Center (ALSC).S"
Page D-3, Par, .5, Delete the comma ard insert a period at the end
of the sentence,
Pape D-6, Par, 16, Fourth Line down., Change the word buys to read
buy appearing before tha word programs,
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reads "This interface insures complete correlation between the
buy determining the requirements factors,"

Page E-3, Par, 6, First Sentence., Change the word random-assess to

read random-access,

Page E-3, Footnote 1 at bottom of page. Ad¢ a line under DSA,

Page F-3, Par, 2, a, (1), Last Line. Change the word care to read core.

Page F-10, Par, 5. b, (1) (a), Second Line from bottom., Change the

word entires to read entries,
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CHAPTER |
INTRODUCTION

1. BASIS FOR STUDY

a. The Vietnam conflict greatly expanded the use of Automatic Data Processing (ADP)
throughout logistics, causing a significant impact on logistic support during this era.

b. The Terms of Reference of the Joint Logistics Review Board (JLRB) charged the
Board to review worldwide logistic support during the Vietnam era, and directed that emphasis
be given to the eifectiveness and economy of current and planned logistic systems.

c. The Terms specifically mentioned ADP only under Supply Management, but it soon
became apparent that ADP is important to other functional areas as well. The importance of
ADP to the overall support of logistics warranted its broader treatment in a separate mono-
graph.

d. In view of this, the Board convened an ad hoc group for the preparation of this
monograph.

2. SIGNIFICANCE

a. Automatic data processing, as a technology and as a tool in logistic management,
predates the Vietnam era by many years, but was not generally utilized in Vietnam during the
initial entry of the Services into that country in 1965. Comments of responsible commanders
and staf( personrel during the JLRB visit to Southeast Asia highlighted problems resulting from
the lack of ADP in Vietnam: in the early stages of the war, the need for more ADP capability to
help marage logistics, the proliferation of systems in being, and the scarcity of trained person-
nel.

b. The impact of computers on logistics managenient can be seen in five closely related
areas:

(1) Advancing computer technology and expanded computer use

(2) ' entralization of systems design, analysis, programming, and computer
operation

(3) Standardization of data systems
{4) Systems integration

(5)  Functional management participation in the automated system development
and design.

c. The computer as a tool of logistic management has contributed significantly to the
improvement of material control and support of the operational requirements through the ability
of the hardware and associated software to process rapidly and accurately large volumes of
data with a mminimum of hunian intervention. Computer usage has also permitted the reassign-
ment of logistic personnel resources to functions requiring human judgment, thereby upgrading
the effectiveness of the total logistic support organization.
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d. Computer systems with their demands for exact and precise programming have forced
management to fully define its objectives and accurately identify the input and cutput require-
ments of logistic systems to be processed on Automatic Data Processing Equipment {ADPE).

e. The advent. of the new computers with large memory capacity, high-speed through-
put, acceptance of multiprogramming, off-line capabilities, real-time storage and retrieval,
remote access, and video display adaptation presents new opportunities and challenges to the
logistics managers. Furthermore, the development, standardization, and control of data
elements and codes, together with the design of software and systerns that fully exploit the state
of the art to meet the changing operational materiel support needs, place a dua! coequal obliga-
tion for discipline and control on the matericl and ADP management.

3. STUDY OBJECTIVES. ™he purpose of this monograph is to examine and evaiuate selected
automated logistic programs of the Services and DSA during the Vietnam era and to determine
strengths, weaknesses, and lessons learned. The programs chosen for examination were the
major wholesale systems of the Services and DSA. An examination was made of the methods
used by each of the Services and DSA in resolving similar problems. They were cxamined as
they existed at the beginning of the Vietnam era and as they developed in order to assess areas
of importance and problems relating to the ADP support of logistic systems and operitions.

4. SCOPE

a. In addition to assisting functional managers, autoraatic data processing served the
needs of many commanders and their staffs. Frequently, logistic and operational programs, or
combinations of both, were served by the same equipment. Some systems were for local use
only; some had interfaces with other programs; some were a part of Service-wide systems. As
an example of scope and variety, the programs of a single operational logistic command in 1968
encompassed the following logistic areas: material and supply readiness; equipment failure;
parts usage; maintenance management; excessive maintenance requirements; scheduling and
control of repairs; facilities management; logistical personnel management; disbursing: budget
forecasting, monitoring and control; cost and performance analyses; monitoring operational unit
levels of supply and their usage; port capability projections and performance; cargo shipment
requirement projections; war reserve stocks; control of critical materials; construction projects;
mobile logistic support operations; mail routing to fixed and mobile units; evaluation of support
effectiveness; ordnance stock distribution, issue and expenditure controls; freight distribution.
Threse are samples of major programs tailored to support missions and assigned logistic respon-
sibiiities. Important as they were to logistic support in the Vietnam era, the JLRB team had
neither the time nor the staff to perform a comprehensive review of the full scope of ADP use by
commanders and logistic managers.

b. Systems chosen for examination were primaily in the wholesale logistic area with
attention to the relationship between retail requirements in Vietnam and their accoruvodation by
and impact on coatinental United States (CONUS) wholesale systems in existence and under de-
velopment. These were considered representative of the prevailing use, problems encountered,
and lessons learned across functional areas and at different levels of operation for complex ADP
systems in logistic support. However, the conclusions anl recommendations stem basically
from the areas explored.

c. Other mounographs of the JLRB report discuss information systems and mention the
use of ADP in support of the functional area involved (see monographs on Ammunition, Mainte-
nance, Supply Management, Transportation, and Construction).

5. ORGANIZATION OF MONOGRAPH

&. Chapter [l gives a general description of the situation related to ADP support, focus-
ing on supply managen:ent during the Vietnam era. It explains the degree of automation existing
at the start, problems encountered and reasons therefore, and major system changes during the
cra. It identiiies areas in which Vietnam experience is reflected in Automatic Data Processing
Systems (ADPS) for logistic support, the similarity between the Services in this respect, and
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supporting rationale. The Service systems selected for review are named and reference is
made to the appendix in which each is described. The general description and the appendixes
reveal the basic areas in which further improvement is desirable; these are developed as major
issues in Chapter III.

b. Chapter III states the problems addressed in this chapter and provides a system de-
finition oviiining the {ramework for the development of the major issues. This development
builds on the foundation of Chapter II and the supporting anpendixes and focuses attention on each
major issue along with its related discussion, conclusion, and recommendation or observation.
It is further supported by an appendix on ADP compatibility and standardization.

c. Chapter IV provides a sumimary consisting of an overview of the monograph, followed
by conclusions and recommendations.

A
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CHAPTER |I
GENERAL DESCRIPTION

1. IMPACT. Automatic Data Processing Systems (ADPS) had an important impact on logistic
support in the Vietnam era both in-country and in the continental United States (CONUS). For
this reason a group was established within the Joint Logistics Review Board (JLRB) to review
ADPS in support of logistic management systems of the Services and the Defense Supply Agency
(DSA) during the Vietnam era to determine strengths, weaknesses, and lessons learned.

2. EARLY AUTOMATIC DATA PROCESSING (ADP) SITUATION. At the beginning of the
Vietnam era, 1 January 1965, each of the Services and DSA had computerized their basic logis-
tic operations. However, automated logistic systems as we know them today were not generally
in effect. The increasing workloads associated with Vietnam placed added stress on existing
logistic support systems. Overall requisitioning volumes increased, but of more significance
was the dramatic increase in Priority I and II requisitions, which reached 500 percent of pre-
vious levels in some instances, and which entailed more stringent processing response. This
delayed the processing of lower priority requisitions to obtain computer configurations in varying
degrees, either through higher capacity central processing units or increases in peripheral
equipments.

3. LACK OF STANDARD SYSTEMS. The lack of uniformly established standard systems in
Vietnam during early stages of deployment contributed to the problem. The conduct of an effec-
tive inventory and stock control operation is strengthened if an overall standard system exists
to process information from the retail level through the wholesale support system. Even when
authorized portions of the system are not available for innmediate deployment, the value of an
overall standard application is significant. As an example, the Air Force CONUS logistic
support system was able to provide adequate support to Vietnam operations from the start, even
though supply computers were not installed at base level. In-country computers would have
provided the best service; however, acceptable support was still possible at the start by virtue
of the overall standardized supply system, which also eased the subsequent phase-in of base
level computers in-country. The most effective system, however, requires that adequate re-
sources, in terms of ADP personnel, programs, equipment, and facilities, be available from
the inception of the deployment to promptly achieve a maximum degree of ADP support.

4. CHANGES IN AUTOMATIC DATA PROCESSING SYSTEMS. Since the start of the Vietnain
conflict, major changes have occurred in the overall logistic support and ADPS of the Services.
Some of these were occasioned by the implementation of the Military Standard Systems directed
by the Secretary of Defense. Military Standard Systems (MILS) are essentially comuiunication
programs designed to facilitate the Services interface with each other and their customers. A
major improvement was the establishment of the Defense Automatic Addressing System (DAAS)
which began in 1965. Under this concept the requisition originator does not have to research
the address of the materiel manager but forwards the requisition to DAAS which automatically
routes it to the supplier through appropriate communication channels. Another important ad-
vance which matured during this period is the Air Force Stock Number User Directory (SNUD)
system which automated the complex process by which base level supply computers worldwide
are updated with current stock number information and routed appropriate changes only to those
bases for which the individual changes are pertinent. Other improvements, such as enlarged
computer configurations and implementation of standard systems which were in the planning
stage, were accelerated to accommodate the increased workloads experienced because of Viet-
nam operations. The appendixes to this monograph contain examples of the changes and other
improvement effected during the Vietnam era.
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5. SYSTEMS IN DEVELOPMENT. Logistic ADPS in development by the Services and DSA
reflect the lessons learned during the Vietnam era. Thus, new systems tie together a wider
spectrum of related processes through integrated data bases operating under standardized pro-
cedures. Automatic system features permit the computer to make routine recurring decisions
involving high volume, repetitive functions based on rules described by logistic personnel, thus
freeing managers to concentrate on more significant problems. Rapid information retrieval on
call reduces the necessity for voluminuous periodic paper reports. Accuracy of basic, recurring
information is enhanced by more checks and balances and by less human intervention in transfer
of information. On the other hand, information for management purposes requires programmed
consolidation of data at appropriate levels to avoid inconsistencies in timeliness and other
factors.

6. SIMILARITY OF LESSONS LEARNED. The Service logistic systems support hy ADP have
basic requirements and differences stemming from the nature of the forces involved, their en-
vironment, and their modes of operation. However, many of the lessons learned by thc Services
and DSA and related system improvements are similar whether they apply to the Army National
ADP Program for AMC Logistics Management (NAPALM), the Navy Uniform Automated Data
Processing System at Inventory Control Points (UADPS-ICP), the Marine Corps Unified Materiel
Management System (MUMMS), the Air Force Advanced Logistics Systems (ALS), or the DSA
Standard Automated Materiel Management System (SAMMS). Variations are primarily a matter
of scope and are based on the size of the system, and on the stage of actual development toward
a mature system; however, experience alone does not account for current development progress.
Two other key elements contributed significantly to these improved systems: the advance in
computer technology occurring during this period and the further centralization of design agencies
organized to cope with broad logistic areas and containing personnel trained to exploit the
potential of these new technologies.

1. DESIGN CONSIDERATIONS. The similar experience pattern clearly shows the inadequacy
of attempting a major system design by multiple activities within a Service. This is borne out by
Air Force experience in first decentralizing design to Air Materiel Areas and then recentralizing
design to achieve a successful system. Navy experience was similar in first attempting decen-
tralized design or UADPS-ICP and then centralizing design to achieve a successful system. The
Army trend is toward fewer centralized design activities for development of NAPALM, CS3,
COCOAS, and other major systems. A further step in this direction was the establishment of the
Computer Systems Command at Fort Belvoir, Virginia, in March 1969 as the central systems
design agency for the retail and Army-in-the-Field segments of the Army automated logistic
system.! The Marine Corps MUMMS development was centrally conducted from the beginning,
as was the DSA SAMMS. The effective use of centralized design activities is as important a

step in a new system development as is the system concept itself, for experience shows that
major systems developments on the scope required today have more chance for success if
dedicated central design activities are involved. While it is recognized that many commands

and activities require some organic programming capabilities for prompt and flexible response
to unique applications, the large-scale standardized use of uniform rules and procedures dictate
a central activity through which control can be exercised, and to provide a focal point for func-
tional manager purticipaticn in system development and subsequent changes. This critical link
between the functional user of the system and design personnel is strer gthened through assign-
ment oi personnel of both types to integrated design centers.

8. IMPORTANCE OF REQUIREMENTS DEFINITION. The design center personnel combina-
tion has reflected a growing awareness of the necessity for the functional manager to define the
information requirements of the function being managed and to accurately communicate these re-
(quirements to systems development personnel wi:0 can design them into supporting ADPS. No
amount of ADP sophistication or cost can compensate for inadequate definition by the functional
manager just as a highly complex and efficient ADPS is inadequate if it does not truly reflect
these functional manager requirements. The marriage of functional definition and ADPS design
1s essential to effective logistic ADPS.

l.'\rtl('lc, Armued Forces Management, Army Centralizes Computer Controls, May 1969,
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9. INCREASED INTERFACES. There has been a trend toward more interfaces between logis-
:ic ADPS and an increasing exchange of information among the Services. This is enhanced by the
zrowing concentration of design personnel in central agencies which facilitates coordination and
provides for the interchange of technical information between personnel with common interests
and background. The ever-increasing complexity of computer technology and the continually ex-
panding size of logistics management information requirements, in many cases, force the use. of
large scale integrated and standardized ADPS, such as the Air Force Recoverable Assembly
Management System (AFRAMS) which provides increased visibility and control of selected
equipment items, and the Management of Items Subject to Repair (MISTR) system which ties
back orders for items in the distribution system to the priority for maintenance of those items.
This evolution forces a discipline of design, programming, system maintenance, and related
procedures and techniques which can most effectively occur in central design activities.

10. SYSTEMS SELECTED FOR EXAMINATION. The ADP team selected several major Serv-
ices/DSA wholesale logistic systems making extensive use of ADP support as representative of
the problems involved and solutions effected. These are referred to below and are examined in
detail in the appendix noted.

a. Army. The Army Materiel Command (AMC) was established in late 1962 and in-
herited from the other Army commands a variety of supply systems with differing policies, pro-
cedures, and equipments. The AMC implemented its first standard system, the System-wide
Project for Electronic Equipment at Depots (SPEED) in September 1963. This has been followed
by other improvements already in.plemented and more in development (see Appendix A)

b. Navy. The Navy began development of a Uniform Automated Data Processing System
at Inventory Control Points (UADPS-ICP) in 1962. The first operational program was imple-
mented in October 1965 and improvements are continuing (see Appendix B).

c. Marine Corps. The development of the Marine Corps Uniform Materiel Ma.agement
System (MUMMS) was started in 1964 and implemented in 1967. This will inierface with other
Marine Corps systems (see Appendix C).

d. Air Force. The Air Force had achieved a high degree of standard systems develop-
ment at the start of Vietnam. The Item Management Stock Control and Distribution (IMSC&D)
system had been imnlemented in all supply depots in 1961. This provided the springboard for
further development (see Appendix D).

e. Defense Supply Agency. The DSA, like the AMC, was established in 1962 and in-
herited from the Services various systems which were in the process of standardization at the
beginning of 1965. These have been coordinated and improved and deselopnent is continuing
(see Appendix E).

11. SUPPORT CONSIDERATIONS. Generally speaking, the systems in effect today in these
functional areas are providing adequate support to customers, and those systems implemented
or improved during the Vietnam era, as well as those now in development, reflect the lessons
learned. However, even more effective supporc is achievable through increased response and
overall economy by the further application of the following approaches:

a. Provision for ADP Capability Upon Initial Deployment. Logistic contingency plans
must assure adequate ADPS support to accomplish in-country processing demands. This may
be achieved through various combinations of deployable equipment, from computer systems in-
country to remote terminals connecting through appropriate (deployable) communications to out-
of-country computers. The requirement must be stated in contingency plans.

b, Improved Data Transmission Capability. It should be recognized that adequate
quality communication links will be required to enable the installatiun of equipment at all points
capable of supporting ADP operations. (While this monograph treats communication only in its
supportive relationship to ADPS, a more comprehensive overall treatment of communications is
contained in the Communications Monograph of the Joint Logistics Review Board report).

11
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c. Greater Centralization of System Design and Development. The trend indicates that
the Services are, by evolution, carrying out design and development of complex ADPS of wide
applicability through centralized organizations.

d. Functional Manager Involvement. Increased functional manager involvement in
systems development by those being served by ADPS is essential to ensure that new systems
are designed to be responsive to their needs as well as performing the increasing number of
functions of which they are capable. This increased capability also makes available a broader
range of data to the logistics management and command. To preclude becoming inundated with
such data the functional manager must participate more actively in the development of ADPS to
ensure that the system is designed to provide him with only that data needed for his function, and
in an appropriate form.

e. Improved Responsiveness of ADPS to the Logistics Manager. Examples of tech-
niques to improve responsiveness are management decision tables, data element and code
standardization programs, multiprogramming and multiprocessing.

f. Reduction in ADPS Design Time. The need for a reduction in ADPS design time is
recognized to ensure economical ADP applications. Existing procedures entail a lengthy process
of system specification through equipment selection, which sometimes obsoiete the design be-
fore it is implemented. Streamlining of these procedures would contribute to increased effec-
tiveness and economy.

g. Establishment of Libraries of Programs of Wide Applicability Within Each Service
and DSA. The centralization of system design and control and establishment of program
libraries will contribute to greater integration of systems and programs both within and among
the military services and DSA.
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CHAPTER 1l
MAJOR ISSUES, CONCLUSIONS, AND RECOMMENDATIONS

1. STATEMENT OF THE PROBLEM, Chapter II and Appendixes A through E highlight the
strengths, weaknesses, and lessons learned during the Vietnam era. It is recognized that the
Services and Defense Supply Agency (DSA) have or are taking action concerning them. Further
significant improvements are desirable and can be achieved in the following areas, each of
which constitutes a major issue of this monograph.

a. In-theater ADP capability.

b. Organization for systems design and programming control.
c. Responsibilities for ADPS design and development.

d. Intraservice and interservice coordination.

2.  DEFINITION OF SYSTEMS. Analysis of Automatic Data Processing Systems (ADPS)
and Management Information System (MIS) is dependent upon the meaning of each term. The
Bureau of the Budget defines ''systems' as "'an assembly of procedures, processes, methods,
routines or techniques united by some form of regulated interaction to form an organized
whole. "1 Management Information Systems can best be defined as "the results of the im-
plementation of related policies and procedures, which utilizing electronic processing devices,
produce data necessary to coordinate, control, and/or to make decisions applicable to the
functions processed ...." (Sce Appendix F.)

a. Functional ADP operating systems (application programs) are those computer or
punch card processes or procedures which execute the handling of paperwork to accomplish
the logistic function. It is from these operiting systems that management information and the
man2gement information handling systems are derived.

b. Management Information Systems cun be categorized into four types:

(1)  Reports emanating entirely from either the functional ADP operation or the
data base used. Gererally, these are controlled by Reports Control Symbols (RCS) issued at
the level of management requiring the information.

(2) Operating statistics generated automatically on a planned basis from the
functional ADP operating system transactions or data base. These provide various levels of
management with the statistics necessary to control the operiation or evitluate the effective-
ness of the function.

(3) Listings, reports, and answers to inquiries generited from the data base o
the transactions processed. Normally this type of information is the result of one-time
requests initiated by management to facilitate specific decisions or evialuations.

1 Executive Office of the President, Burceau of the Budget, Automatic Data Processing Glossary,
December 1962,
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(4) Summaries, evaluations, simulations, and analyses. Based upon greater
recognition and definition of functional systems requirements by management, this area can
be enlarged to reduce more costly forms of management information and thereby achieve a
higher degree of cost effectiveness.

2. DISCUSSION AND ANALYSIS OF THE PROBLEV.

a. In-Theater ADP Capability

(1) Difficulties Encountered During Early Operations. The Supply Management
monograph develops that during the early Vietnam era it was not possible to rely on manual
systems to handle the ever-increasing processing workloads, or to communicate with the
automated wholesale systems in the continental United States (CONUS). Upon receipt of
Automatic Data Processing Equipment (ADPE) in-country, the achievement of expected bene-
fits were considerably delayed in some instances due to the fact that equipment was not op-
erational; programs had nct been developed in advance, including interface with manual
systems in the field; and trained personnel were not available. These conditions deferred
the mechanical processing of requisitions and automation of other inventory contral functions,
thereby hampering effective accomplishment of stock control functions. Only the Marines
deploved ADP capability to Vietnam in early 1965, and this proved not too effective because
of a lack of environmental control, spare parts, and technical assistance. Even after over-
coming these problems they found the equipment inadequate, changing to an IBM S/360-30 in
February 1967 and to an S/360-50 in April 1969. The other Services implemented in-country
ADPS beginning in early 1966.

(2)  Contingency Planning Considerations. The lack of adequate ADPS and tech-
nical personnel during the early Vietnam era strengthened the need for a more realistic and
effective ADP contingency plan. The amount and type of ADP support must be based on a
realistic assessment of support requirements for the contingency. I this exceeds the Service
resources necessary to accomplish the contingency and also effectively continue essential
existing support operations, steps should be taken to provide for the total requirement.

(3) Mobility Aspects. Consicuction of facilities for ADPE and operation is
considered in the context of fixed installations versus mobile or transportable facilities.
Each of the Services have deployed and used mobile units of various tvpes essentially suited
to the environment of the operation and the support required.2 Since the trend to mobile op-
erations is continuing, advantage must be taken of microminiaturization of equipment to
reduce its weight and size.

(4) The Importance of Communications. The ability of the Services and DSA
to communicate logistic data is limited essentially to the commonality and uniformity provided
by the standard punch card. The punch card has many limitations. The most notable is the
limitation to a certain number of columns of data and the relatively slow speed in processing
and transmission. The actual subject of communication is treated her: only in its supportive
relationship and value to ADP.

(@) Experience has shown that, in-country, punch cards are manually
carried from point to point in many instances because of the lack of yuality or adequate trans-
mission facilities. Improved communication is necessary to eliminate the current problems
associated with the transmission of the basic punch cards.3

(b}  An intermediate improvement can be achieved by more widespread
use of mugnetic tape transmission using a device referred to as a stand alone tape unit.

2article, AIRMAN Magazine, The New Flying Machine, May 1969,
dCommunications Monograph, Chapter 11, Historical Review, Appendix E, Buildup of Message Switching
Networks in RVN,
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This mode of transmission is now generally limited to facilities located in CONUS were high
quality communications facilities are readily available.

(c) Deployable remote devices tied to CONUS or other processors could
perform essentially the same mission as the deployment of a full computer system. While
smaller in size and weight and requiring almost no special operating, systems, or mainte-
nance personnel, effective use of such devices depends on adequate (though not necessarily
dedicated) communicatior links. A notable example is the Royal Air Force development
which will use up to 600 remotes at 100 different locations. 4

(d)  Adequate, quality communication links, when and if they provide a
speed of transmission compatible to the requirements established for input to computers, will
enable the installation of equipment at all points which will be capable of operating in an overall
real time mode.

(e) Computer to computer (memory to memory) communications require
direct communication lines. The cost of dedicated networks is several times larger than
common-user systems and networks. The maximum economy in telecommunica’:ins systems
is achieved through sharing common-user systems and networks. Traffic transmitted over
allocated or dedicated circuits cost more per unit of traffic, proportional to the extent that
these circuits are utilized less than a compatible circuit in a common-user system. Common-
user systems provide advantages in flexibility and reliability through their switching and alter-
nate routing capabilities. A remaining justification for dedicated circuits, when not contin-
uously loaded, is the requirement for immediate availability. Advancing technology in
electronic switching techniques is diminishing this factor. If logistic systems ADP support is
to advance to the stage of direct memory-to-memory transmission, a careful analysis of all
factors involved must be made to determine the cost effectiveness of such operation.

(5) Conclusions and Recommendations

(a) Conclusion. One of the major lessons learned during the Vietnam era
was the importance of in-theater ADPS during initial deployment to the realization of maximum
logistic support (paragraphs 3a (1)-(5)).

(b) Recommendation. The Board recomn:ends that:

1. For contingency operations, each Service have available ADPS
packages compatible with the CONUS system with which they mwust interface. These ADPS
packages should include mobile ADPE, proven programs, data transmission equipment, and
trained personnel, and must be so designed that they can be readily expinded to meet un-
foreseen requirements without major problems in translation to greater capacity. Contingency
plans should provide for early deployment of an ADPS package adequite 1o meet forecasted
in-country logistics managemert requirements, with a reasonable safety factor to meet
unforeseen demands {DP-1).

b. Organization for Design and Programming Coutrol

(1) Events Contributing to Organizational Pattern. As hardware and software
systems have improved and as their use has expanded, the costs and skills required to

develop and maintain computer systems for logistics management have continued to rise. To
make full and economic use of computers, it has become necessary and desirable to standardize
and centralize system design, programming, and control at higher organization Service/DSA

levels for systems having wide applicability.

st paper prepared by Royal Air Foree Wing Commander A, J. MacKay for the U.S. Air Force As-
sistant for logistics Planning, Proposed Royal Air Force Supply Computer Replacement, 9 January
1970,
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(a) At each higher level more variabies have been introduced, resulting
in more complex systems. In addition, since computer te chnology has required almost total
interdependence of data systems and hardware, each system requires a standard computer
configuration. This requirement bas applied greater pressure on the selection process to
ensure minimum life cycle costs.

(b) The overall effect of standardization and centralization at higher levels
has been that of consistent improvement. It has provided higher level activities with greater
flexibility and control through more compatible data bases for decision processes and uniform
system changes.

(2) Advantages of Standardization. Some of the advantages which stem from
equipmenit standardization are listed below. (Details are given in Appendix F.)

Standard Routines

Programming Languages

Tapes, Immediate Access Storage (IAS), and Formats
Training

Staffing

Standard Operational Procedures
Utilization Reporting

Standard Costing

Contractual Relationship
Planning and Expansion

Mission Transfer

Equipment Costs

(3) Increased Communication in Automated Logistic Systems. Actions taken to
standardize ADPS within DOD components {e.¢., standard requisition forms) and to produce
the Federal Stock Numbering System have greatly facilitated the development of the Military
Standard Systems (MILS) family, while still making allowance for the specialized needs of
each Service. This family of systems provides standard procedures and formats for com-
municating between and within automated logistic systems of the military services and DSA.
They also assist in the development of new automated systems by prescribing in adviance
specific formats and proccdures. The MILS family consists of:

(a) MILSCAP—Military Standard Contriact Administration Procedure, DOD
Instruction 4105.63, 10 May 67.

(b) MILSTAMP-Military Standiard Transportation and Movement Pro-
cedure, DOD Instruction 4416.6, 24 August 1966.

(¢) MILSVEP-Military Supply and Transportation Evaluation Procedure,
DOD Instruction 4000. 23, 12 January 1967.

(d) MILSTRAP-Mllitary Standard Transaction Reporting and Accounting
Procedure, DOD Instruction 4140.22, 3 August 19€4.
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(e) MILSTRIP—Military Standard Requisitioning and Issue Procedure,
DOD Instruction 4140.17, 2 April 1968.

(4) ADP Reiationship to Integrated Logistics Support. A vital link in the overall
logistics support programs is the technical managemernt capability and contribution to mission
effectiveness of the weapons/project managers of the military services. A basic issue is the
relationship between conventional support managers, e.g., the functional commodity/item
manager and the weapon system/project officer assigned responsibility for developing and
employing a specific weapon.

(a) DOD Directive 4100.35, Integrated Logistics Support (ILS), outlines
the broad objectives and concepts for hardware systems support; however, there are still
differences in interpretation, implementation, and management systems compatibility. There
is an awareness of the need for a2 more systematic approach to ILS for weapons and equipment
through increased emphasis on item managemeant, particularly as computer and communica-
tions systems become more standardized. To attain a greater degree of response in all system
elements, it is essential that the ADP interfaces be carefully engincered and that techniques,
methods, formats, and those data base interfaces which are now generally incompatible, be
engineered to provide a consisteni inforination flow to both the functional/item manager and
the weapons/project manager to provide an automatic, integrated interface of consistent
data.

(b)  The following illustration is rgpresentative of an approach to ILS
through the increased application of ADP techniques.

1. The standard file organization and structure, e.g., the Federal
Stock Number Master Data Record (FSNMDR), provides ihe basic structure for the incorpora-
tion of data consistent with the requirements of both managers. All data related to a Federal
Stock Number (FSN) are located in one file structure. The structure can be sectorized 1o
include not only all item data but also end item application and end item parts relationship.
This direct interface between items and end iten:s can be dissected or explored in either
direction.

2 Establishment of a similar file for new data during the provision-
ing process will enable cross interface with item data already in existence. The point at which
transfer of data between files occurs may possibly come with the establishment of FSN
identification.

3.  The close relationship between files i between sectors in the
FSNMDR enables the functional manager to control assets for all purposes and to compute
requirements on a inore realistic basis.

4. Item data in the FSNMDR (which includes on-hand assets, due-
ins, procurement cata and unit price) enable computation of cost factors for the weapons/
Eroject manager on any basis desired.

. Using the same [ile structure, the weapon/project manager can
establish a Proy:am Data File which will contain program data by type (e.g., flying hours,
rounds fired, miles driven) for specific areas by end article application to use in computing
studies and program change factors.

(3) Development Cycle Improvement. The development cycle for ADPS
can become more responsive to thie environment within which ADP attempts to support logistics
requirements. The existing requirement for comprehensive systems design as a basis for
cquipment specifications result in deferring the advantages of new programs for extended

5.8, Army Materiel Command, FY 1971 - 1975 U.S. Army Maieriel Command Five-Year ADP Program,
30 Scptember 1969,
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periods of time. This situation can be improved through expanded use of the following
techniques which can be more easily applied in a centralized development. activity.

(a) Benchmark programs to solicit manufacturers proposals rather than
detailed specifications.

(b)  Simulation techniques within fairicated models to speed development
of both design and equipment characteristics.

(c) Specification of rrodularity to provide added capacity through changes
or additions to peripheral equipment r7:her than mainframe chang:s.

(d) Incorporation of an adequate processing tume allowance for mobiliza-
tion reserve, disaster, internal expansion capability, and backup to other installations.

(e) The exemption of electronic calculators (with internal memory! and
Electronic Accounting Machine (EAM) equipment or other labor saving dev:ces, from "com-
puter' procedures, when they can be justified through normal channels.

(6) Advanced Techniques. Advanced computer technology periits greater use of
techniques such as the following, which are discussed more fully in Appendiy F.

(a) Modular programming permits change of modules within large pro-
grams {¢ accommodate changing functional requirements.

(b) Multiprogramming, time-shzring, multiprecessing, and multitasking
provide more efficient use of ADPE.

(c) Standard language, file structures, and other techniques can achieve
greater compatibility between dissimilar compuier equipment. Bised upon the rationale
developed in Appendix F, it 1s estimated that significant savizgs in time and money can iaccrue
from use of these tools.

(7) Contribution of Centralized Design. Techniques such as those illustrated
above are highly desiraole and are most feasible when conducted *hrough a centralized design
and development srganization staffed and equipped to cope with the somplex and integrated
aspects of the overall system, which can produce and control a standiard system for Service-
wide and DSA application.

(8) Conclusion and Observation

{a) Conclusion. A positive trend 18 evident of greater centralization of
logistic ADPS design to conserve the funds, skills, and manpower available. The degree of
centralization varies between the Services and DSA because of size, scope, and compiexiues
of standard systems under development. Essentially, centralized agencies have beer estab-
lished withis the Services for wholesale and retail leve) design. The Service/DSA should
intensify its control to ensure compatibility of systems between all levels and their use on a
worldwide basis {paragraph 3iY1)-(7)).

(b) Observatjon. The Board notes with approval steps takea by the
Services/DSA and encourages maximum standardization, integration, and interface through
the establishment or further centralization of systems tesign and programming which will
ensure conmpatibility between wholesale and retail systems:; enhance intraseivice communica-
tions; extend tiie use of standard equipment; increase corapatibility and machine independence
of computer programs and operating systems; improve the utilization of necessary skills
and manpower; and increase ihe effectiveness, cconomy, and respousiveness ol ADPS in
support of logistics.
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c. Responsibilities for Systems Design and Development

(1) System Cosi and Complexity Forces. Greater Coordination. 7The increasing
scope and complexity of ADPS force all major groups involved in development to become more
effective in the process. A single worldwide functional system within a Service can require
more than 1,000 muan-years of skilled effort to achieve the initial implementation system.
(Estimates from the Services and DSA for the following systems: Army NAPALM Program,
2,000 man-years; Navy UADPS-ICP System, 1,169 man-years; Marine Corps MUMMS, 1,011
man-years; Air Force Standard Worldwide Supply System, 1,100 man-years; DSA SAMMS,
650 man-years.) The need for increased effectiveness applies equally to functional managers
who originate the system requirements, systems analysts who translate these requirements
into documents suitable for programming, and the programmers who perform detailed docu-
mentation. It applies individually and collectively, as the functional manager must participate
in varying degrees through the entire process from proposal through system implementation,
while analysts and programmers must also overlap the other areas.

(2) Changing Management Requirements. The trend toward more complex
systems and centralization of systems design, programming, and control has generated a
requirement for managers with broader experience. The new positicns require managers
with greater knowledge of ADF and its potentials. Such personnel must be capable of develop-
ing and translating broad system concepts into efficient and practical automated systems
which provide the proper man-machine mix and responsiveness to logistics management
requirements. While there has been progress, the increasing number, scope, and complexity
of logistic systems combined with the rapidly accelerating trend to central design and program-
ming offices are placing greater pressure on logistic manpower programs to produce an
adequate flow of qualified personnel.

(3) Responsibilities of Functional Managers. The functional manager needs to
carefully assess decisions for which he is responsible, and the type, quantity and format of
information: he must have to make such decisions. He should learn to rely on naving access
to information rather than accumulating volumes of printed information against a possible
need. The functional manager's participation may be through one or more of his representa-
tives working closely with systems design and programming groups or through assignment of
staff responsibility for coordination, but he should retain the ultimate responsibility for
coordination and approval of the system with all levels of higher echelons. The NAPALM
Pilot Plan® contains an appropriate assignment of responsibilities. It indicates that the func-
tional manger should:

(a) Represent the functional aspects of systems development, including
dissemination cf appropriate guidelines and standard functional procedures.

(b) Develop overall system requirements and functional system
specifications.

(c)  Provide appropriate interpretive or policy decisions.

(d) Coordinate and resolve conflicts between elements regarding functional
requirements.

(e) Review documentation and recommend approval or disapproval prior
to submission for publication.

({) Furnish or make provision for required personnel resources.

(g) Review data for testing and debugging operations to ensure proper
consideration of the unique requirements of this function.

Gu.s. Army Materiel Command, Regulation 15-12. NAPALJM Pilot Plan, August 1967.
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(h)  Participate in development and approve the plan and requirements to
be demunstrated at system test evaluation.

(i) Approve the training package for functional personnel.
(j) Participate in the conversion and implementation of the system.
(k) Prepare reports as required.

(4) Responsibilities of ADP Personnel. ADP computer systems programmers
and analysts have the following responsibilities.’ They should:

(a) Assist in developing the systems logic by preparing functional flow
charts, systems charts, application charts, and run charts,

(b) Assist the functional representative in defining data elements.
(c)  Assist in developing the necessary input formats.
(d)  Assist in designing output formats.

(e) Complete the structure of the master file organization for areas

assigned.

(f) Develop any intermediate or transaction file formats as may be
necessary.

(g) Prepare general and detailed ADP block diagrams.

(h) Code application computer programs in accordance with prescribed
standards.

(i) Participate in the development of test data for testing and debugging
operations and test and debug application computer programs.

(i) Develop production and scheduling package to include determination
of run frequencies, cutoff periods, product due dates, number of copies, copy distribution,
etc.

(k) Comply with prescribed documentation requirements.

(1) Acssist the functional representative in the preparation of the functional
regulations and local prucedures, and associated training packages.

(m) Prepare and implemeunt training packages for ADP ~perations.
(n) Participate in the conversion aind implementation of the system.
(o) Report problems through the established channels.

{p)  Participate in preparation of required reports.

(5) Shared Responsibility. Regardless of the specific assignment of respon-

sibilities, team effort and the closest possible exchange of information is required between
the functional manager and the ADP programmers and analysts in systems development.

Thid,
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(6) Techniques Available to Managers. Significant dividends to management
can accrue from a breader knowledge by managers of techniques available to them through
ADP which can make their work easier and mnore effective. These include greater use of
summarized and evaluated information, simulations, analyses, and reliance upon data avail-
able on call, rather than recurring reports. Establishment of computerized management
decision tables or parameter tables to provide criteria and guidelines will enable managers
to integrate the computer into their decisionmaking process.

(7)  Personnel Availability. The balance of available personnel has been affected
by the austere personnel funding program over the past several years which has forced man-
agers to utilize ADP in the performance of routine tasks so that the reduced workforce may
perform other higher priority mission tasks. Also, because of the rapid expansion of the ADP
field there continues to be a high personnel turnover rate. Expanded training and the establish-
ment of standards for workload forecasting would provide a more realistic assessment and
accomplishment of logistic ADP resource requirements. Consideration should be given to
further in-house ADP training to complement contractor training and alleviate the shortage of
necessary skills.

(8) System Relationship. Management Information Systems (MIS) are being
increasingly incorporated into automated functional operating systems. This trend should
reduce design ccst by eliminating multiple systems.8

(9) Environment. Both functional and ADP managers should be aware of the
future environment within which systems will be developed and cperated. According to the
Stanford Research Institute study, this environment will be characterized by:

(a) High turnover of personnel engaged in logistic functions.
(b) Increased centralization of control at all echelons.

(c) Greater reliance on ADP support.

(d) Continued rapid advances in the capabilities of data processing and
communications systems.

(10) Principles. Managers should also understand that the MIS design for the
future should be based on the following principles. The system should:

(a) Measure and evaluate logistics performance.
(b) Make maximum use of common data.

(c) Provide timely information and data.

(d) Respond to the needs of the user.

(e) Have an acceptable cost-benefit relationship.
(f) Develop reliable information and data.

(g) Provide for the application of procedures on a worldwide basis.

SStanford Rescarch fastitute, Menlo Park, California, Part T, System Design, Volume [, Executive
Summary, prepared for U.S. Army Rescarch Office. Arlington. Virginia, Contract DA-HC19-67-C-¢923,
An Integrated Materiel Readiness, Supply, and Maintenance Management Information System, September

196s,
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(11) Concepts. Design of the MIS for the future should be based on the following
concepts to form a single integrated system:9

) (a) Centralized control over functional areas at selected levels, coupled
with procedures that employ ADPE.

(b) Maximum use of common data generated at any level through mech-
anization of routine operations which provide reporting and controlling information at ap-
propriate echelons.

{c) A uniform basis for measuring and evaluating performance at various
echelons.

(d)  Use of the management by exception technique in developing manage-
ment information.

(12) Premises. Premises on which the future MIS design should be based are:

(a) Management information requirements to evaluate the logistics func-
tions at each level are directly related to the degree and extent of the control exercised at each
level.

(b) ADP machine time for development of logistics control and management
information at each level can be made available through advance planning.

(13) Representative Nature of Illustrations. The above comments concerning
future ADP environment, principles, concepts, and premises are taken from the Stanford
Research Institute study. They are presented as representative illustrations of the climate
in which ADP systems will most likely operate in the future.

(14) Continuing Responsibility of All Managers. All managers and key personnel
in the design and development process have a continuing responsibility to upgrade their knowl-
edge of ADP techniques and devices and relate this knowledge to more effective, efficieut,
economical, and responsive logistics ADP systems within the framework of the future
environment, principles, concepts, and premises enuinerated above.

(15) Conclusion and Recommendation

(a) Conclusion. The formulation, design, and development of a major
system is a large and significant undertaking. It is not vncommon for 1,000 man-years of
skilled effort to be required for achievement of an initial prototype for a standard Service
system. Commitment of resources o this extent dictates that managers at all levels must be
knowledgeable of the capabilities and the limitations of computer systems. Functional man-
agers must make their requirements understandable (v systems design personnel for effective
translation into ADPS. Maximum participation and mutual understanding among functional
managers and ADP development personnel is essential to ensure accurate system definition
and development of systems which exploit the potential of advancing computer technology
(paragraphs 3c(1)-(14)).

{b) Recommendation, The Board recommends that:

1. Each Service and DSA provide definitive Service-wide guidelines
such as those illustrated in USAMC Reguiation 18-12, August 1967, setting forth the responsi-
bilities of functional managers, systems analysts, and programmers in the translation ol
logistic policies, objectives, and concepts into the detailed design and development of auto-
mated logistic operational and management systems to increase their responsiveness to func-
tional management requirements and permit the development of logistic concepts in consonance
with ADP technoiogy (DP-2).

IIbid,
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d. The Need for Intraservice and Interservice Coordination

(1) Increased Responsiveness Through ADP. Effective and flexible management
techniques are necessary to process the paperwork inherent within systems operation, maintain
a highly accurate data base, and respond to management requirements within acceptable time
frames. Greater use of the ADP management techniques listed below will increase ADP respon-

siveness to requirements of both management and its customers (see Appendix F for detailed
discussion):

(a) Extension and acceleration of DOD and Service/DSA data element and
code standardization programs, which are designed to:

1. Facilitate interchange and compatibility of data elements.

2. Avoid costly and time-consuming redevelopment of available data
elemenis.

3.  Eliminate duplicate data elements to reduce the total controlied
and used.

4. Reduce data processing costs by using standard codes in lieu of
full descriptions.

S. Facilitate development of standard systems.

(b) Design and use of standard computer processing codes with cross
reference tables to external code usage to limit the impact of code changes on standard com-
puter programs.

(c) Establishment of a classification technique to avoid proliferation and
duplication of effort in the design and development of systems. Systems which are not clas-
sified cannot be identified and their content cannot be measured or cataloged for effective manage-

ment control or use. An example of a classification technique’is contained in the AMC Five-
Year ADP Program. 10

(2)  Techniques for Increasing Coordination. The following standard documenta-
tion techniques can reduce time and effort for both production and use of ADP documentation
while also facilitating coordination (see Appendix F):

(a)  Publication of standard ADP logistic terminology, other than standard
data elements and codes, in a DOD-wide logistic ADP glossary to eliminate variations in

descriptions of systems and processes between levels and programs and to enhance oral and
written communication between elements.

(b) Automatic flow charting techniques:

1.  ADP blick diagrams to reduce programmers time in creating

source programs and to assist in preparing preliminary outlines and laycuts for detailed
programming and module definition.

2. Definition and charting of functional requirements to enable
easy comprechension and_approval by functional managers.

(¢) Indexing all standard computer programs through Service/DSA regula-
tions with dedicated number designations to indicate level, program function, language, and

10U, S, Army Materiel Command, FY 1971-1975 U.S. Army Materiel Command Five-Year ADP Program,
30 Scptember 1969,
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equipment. Publication of computer programs within a standard format will ease the forma-
tion of a library of standard systems and programs for Service/DSA use. Standard systems
include:

1. Standard programs implementing a system or application
throughout a Service or DSA,

2. Standard programs implementing a system or application which
is less than Service/DSA-wide but includes more than one level of the command or Service/
DSA.

3. Programs that are necessarily classified as standard but are
unique to one installation or level, and as such are available for use in other installations or
organizational levels if required.

(3) Standard Systems Library. The library of Service/DSA documented and
standard systems, in indexed and extracted formats of essential elements of data, should be
computerized to permit easy and possibly remote access to the information. The Services/
DSA would use the computerized data for:

(a) Control of new systems requirements.
(b) Control of duplicate development of like functions.
(c) Employment of models to enable:
1.  Matching of existing systems.
2. Evaluation of new systems requirements and/or changes.

3. Parametric simulation of preliminary apnlication systems
design, including consideration of alternative and related costs.

4. Optimization of systems and/or programs.

5.  The control of systems autorn:ation through simulation techniques
in the areas of applications, ADP equipment, software, and management. Details are given in
Appendix F.

(4) Coordination Through Groups or Committees. In addition to the advantages of
an indexed, computerized library of computer programs of wide applicability, capable of
cross-dissemination, there is a need for crouss-fertilization of knowledge and ideas concerning
ADP. The establishment of groups or committees representing organizations within and
between the Services and DSA would facilitate the ability to:11

() Exchange ideas and information regarding ADP state of the art.
(b)  Provide the means for identifying and explcring common problems.

(c) Provide a forum for the development of facts and resulting consensus
on significant issues affecting the management and operation of ADP.

{(d) Promote improvement in ADP management aad operations.
(e) Provide advice and assistance to higher authority in the formulation.

interpretation, and application of ADP policies, plans, and programs.

My,
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(5) Conclusion and Recommendation

(a) Conclusion. Interservice coordination does exist to some degree,
based on limited personal knowledge of what is available or what is being done in the Services.
Greater interservice coordination on a more formal basis would result in a more effective and
economical operation. The Office of the Secretary of Defense has established an ADP policy
committee to advise the Assistant Secretary of Defense (Comptroller) on the ADP management
program. Each Service will be represented by a senior official, and the committee is em-
powered to establish task groups as may be required to facilitate the resolution of matters
before the committee. This policy committee appears to be an excellent mechanism to achieve
the benefits available from cross-utilization of experience (Paragraphs 3d(1)-(4)).

(b) Recommendation. The Board recommends that:

1, A jeint Service/DSA task group be established by the Assistant
Secretary of Defense (Comptroller) Automatic Data Processing Policy Committee to develop
policies and procedures for the establishment of a central library of logistically oriented ADP
programs within each Service and DSA to facilitate exchange of programs within and among the
Services and DSA (DP-3).
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CHAPTER IV
SUMMARY

1. OVERVIEW. Automatic Data Processing Systems had an important impact upon logistic
support in the Vietnam era both in-country and in the continental United States (CONUS). By
1 January 1965, each of the Services and the Defense Supply Agency (DSA) has computerized
its basic logistic operations in CONUS.

a. Initial operations in Vietnam involved the use of manual systems for in-country
support. The interface between these systems, which relied heavily upon punch card opera-
tions, and the more computerized wholesale systems, posed difficulties until further in-countr
mechanization was introduced. The Services varied in time of introduction of in-country com-
puters, with the Marine Corps providing the earliest computers in 1965.

b. The increasing workloads associated with Vietnam placed added stress on existing
logistic support systems, and the Services frequently upgraded their computer configurations
in varying degrees, through either higher capacity central processing units or increases in
peripheral equipments.

c. Major changes in the overall logistic support and A utomatic Datz Processing
Systems of the Services and the Defense Supply Agency have occurred since the start of Viet-
nam operations. Some of these were caused by the implementation of the Military Standard
Systems directed by the Secretary of Defense. Others were improvements by one Service or
the Defense Supply Agency which were also applicable to the others, such as the DSA Defense
Automatic Addressing System. Some changes were internal to a Service and interactive with
another, such as the Air Force Stock Number User Directory System that interacis with the
Defense Automatic Addressing System.

d. Logistic Automatic Data Processing Systems in development by the Services and
the Defense Supply Agency reflect the lessons learned during the Vietnam era. Thus, new
systems will tie together a wider spectrum of related processes operating under standardized
procedures. Automatic system features will permit the computer to make routine recurring
decisions involving high volume, repetitive functions based on rules described by logistic
personnel, thus freeing managers to concentrate on more significant problems. Rapid infor-
mation retrieval will reduce the necessity for voluminous periodic paper reports. Accuracy
of basic recurring information will be enhanced by more checks and balanccs and by less
human intervention in the transfer of information. In using data for management purposes,
however, there will be a need for its programmed consolidation to provide the sununary data
required on a uniform time basis and at the requested intervals.

e. A substantial expansion occurred during the Vietnam era in the use of Automatic
Data Processing and in ADP-oriented information systems as an aid to logistics management.
This occurred at many command levels and across many logistic functions.

f. In view of the limited time available, the Joint Logistics Review Board team
selected for review major Services/Defense Supply Agency wholesale logistic systems making
extensive use of Automatic Data Processing support as representative of the problems involved
and solutions effected. These systems are amplified in appendixes to this monograph and
significant factors are incorporated into the monograph chapters.

g. Even though Service logistic systeras supported by ADP have basic requirements
and differences stemming from different missions, environment, and their modes of uperation,
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many of the lessons learned and related system improvements are similar. Many variations
a1e a matter of scope based on the size of the system and on the stage of actual development
toward mature systems.

h. There has been a trend toward more interfaces among logistic Automatic Data
Processing Systems to accommodate within a single overall design structure many important
segments that were formerly handled individually. For example, the Marine Corps Unified
Materiel Management System (MUMMS) incorporates information related to supply, financial,
procurement, technical data, and maintenance areas.

i. The growth of large-scale integrated and standardized Automatic Data Processing
Systems, with the use of advanced computer technology, has fostered a discipline of design,
programming, system muaintenance to accommodate changes. and related procedures and
techniques which can most effectively occur in central design activities. These activites
involve personnel who possess the proper skills to accomplish the diverse tasks associated
with tne creation and operation of Automatic Data Processing Systems, and who can facilitate
participation by logistics management personnel.

i During the Vietnam era, extensive elforts have been put forth and many improve-
ments realized in ADP <uppurt of logistics, and this is reflected in the increased application
of ADPS Ly the Services. Generally speaking, the systems in effect today in the areas ex-
amined are providing adequate support to customers, and those systems implemented or
improved during the Vietnam era, as well as those now in development, reflect the lessons
learned. However, even more effective support is achievable through increased response and
overall economy by the futher application of the following approaches, which are addressed as
major issues in the monograph.

(1) Introduction into the theater as soon as possible of ADPS capability with
proven systems.

(2) Centralized design and development of systems having wide applicability.

(3) Increased functional manager and command involvement in systems
development.

(4) Increased interservice coordination through the establishment of libraries
of programs of wide applicability within each Service and the Defense Supply Agency.

k. The most important lessons learned identified in each issue area, together with
the recommendations developed by the Board, are presented in the [ollowing paragraphs.

2. MAJOR ISSUES

a. Lessons Learned

(1) One of the major lessons learned during the Vietnam era was the need
in-theater for adequate Automatic Data Processing Systems as soon as possible after the
initial deployment to provide the means for maintaining asset records, to ease the problem
of requisitioning on the wholesale system, to control stock levels, to furnish responsive
issues to customers, and to manage mainteniace operations. In order for these Automatic
Data Processing Systems to be effective, they must include proven programs and trained
personnel, as well as adenuate ADP and data transmission equipment in transportable
modules.

(2)  There has been an increase in contralized design of logistic Automatic Data
Processing Systems of wide applicability to conserve the funds, skills, and manpower availabie;
to ensure desired uniformity among users; to provide for interface of programs; and to ensure
that policies of manag- ment are provided for adequately. Centralized agencies have been
established within the Services, for example, for wholesale and retail level design. These
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design groups can ensure compatibility of systems between levels, and facilitate their use on a
worldwide basis.

(3) Maximum participation and mutual understanding among functional managers
and ADP development personnel are essential to ensure the proper application of computers
to logistic systems and to exploit the potential of advancing computer technology. Functional
managers and commanders must make their requirements understandable to ADP systems
design personnel for effective translation into Automatic Data Processing Systems, and ADP
personnel must ensure that these systems accurately reflect the requirements. Definitive
guidelines such as those in Army Materiel Command Regulation 18-12 can assist in this
process. For large systems, 1,000 man-years of skil'2d effort may be required to provide an
initia! prototype for a standard Service system. Commitment of resources to this extent
dictates that managers and com.nanders at all leveis .rust be knowledgeable of the capabilities
and the limitations of computer applications, and must participate in the basic decisions for
system design.

(4) A degree of interservice coordination exists by the informal exchange of
information among personnel associated with Automatic Data Processing support of logistics.
However, greater interservice coordination on a formal basis could be more effective. The
establishment and operation of computer program libraries within the Services and the Defense
Supply Agency would enhance such coordination. The Office of the Secretary of Defense has
established an Automatic Data Processing Policy Committee to furnish advice to the Assistant
Secretary of Defense (Comptroller) on the Automatic Data Processing management program.
Each Service is represented by a seniur official, and the committee can establish task groups
as may be required to facilitate the resolution of matters before the committee. This policy
committee appears to be an excellent mechanism to monitor the development of Services
Defense Supply Agency computer program libraries.

b. Recommendations

(1) For contingency operations each Service have available Automatic Data
Processing Systems packages compatible with the continental United States system with which
they must interface. These Automatic Data Processing Systems packages should include
mobile equipment, proven programs, data transmission equipment, and trained personnel,
and must be so designed that they can be readily expanded to mecet unforeseen requirements
without major problems in translation to greater capacity. Contingency plans should provide
for early deployment of an Automatic Data Processing Systems package adequate to meet
forecasted in-country logistics management requirements, with a reasonable safety factor
to meet unfureseen demands (DP-1).

(2) Each Service and the Defense Supply Agency provide definitive Service-
wide guidelines such as those illustrated in Army Materiel Command Regulation 18-12,
August 1967, setting forth the responsibilities of functional managers, systems analysts, and
programmers in the translation of logistic policies, objectives, and concepts into the design
and development of automated logistic operational and management systems to increase their
responsiveness to functional management requirements and permit the development of logistic
concepts in consonance with Automatic Data Processing technology (DP-2).

(3) A joint Service Defense Supply Augency task group be estabdlished by the As-
sistant Secretary of Defense (Comptroller) Automatic Data Processing Policy Committee to
develop policies and procedures for the establishment of a central library of logistically
oriented ADP programs within cach Service and the Defense Supply Agency to facilitaie ex-
change of programs within and among the Services and the Defense Supply Agency (DP-3).
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APPENDIX A
ARMY AUTOMATED LOGISTICS SYSTEM

o LOGISTICS ORGANIZATION. The organization for Army 10gisticsl is composed of the
following three major segments, each a part of the overall system:

a. The continental United States (CONUS) wholesale segment—the agencies which pro-
cure, store, and distribute maieriel and supplies for the Army worldwide.

b. The CONUS retail segment—the CONUS numbered armies and the installations
within each army.

c. The Army-in-the-Field segment—the overseas commands and the deployable forces
in CONUS.

2, VARIATIONS IN ADP USE. At the beginning of the Vietnam era (1 January 1965), the
Army had computerized basic supply operztions in all three of these segments in varying
degrees. Each ADP instailation supported basic logistic requirements for a wide variety of
equipmeht with individually designed systems or the following standardized systems:

a. The Standard Supply System (3S) employed centrally developed systems and com-
puter programs on standard, compatible Automatic Data Processing Equipment (ADPE) in the
Pacific theater to support basic elements of logistic requirements.

b. The System-wide Project for Electronic Equipment at Depots (SPEED) was im-
plemented by the Army Materiel Command (AMC) in Sepiember 1963 at 10 major CONUS
depots to accommodate MILSTRIP procedures on the accountable functions of requisition,
receipt, and adjustment processing. SPEED used standard systems and computer programs.
developed by a central group, on standard, compatible ADPE.

3. CHANGING SITUATION. Until 1 January 1965, operation of standard systems in both
CONUS depots a.d the Pacific theater in a peacetime environment satisfied the requirements
of the logistic system in the Pacific area. Immediately foilowing 1 January 1965 and through-
out the Vietnam era, sharply escalating workloads saturated the available ADPE capability.
Continuous ADPE augmentations and updates were made to satisfy the requirement in both
geographical areas.

4. THE ARMY SUPPLY AND MAINTENANCE SYSTEM (TASAMS). Immediately after the
formation of AMC on 1 August 1962 as part of the planned reorganization of the Army, study
was initiated on the development of The Army Supply and Maintenance System (T AQAMS)
TASAMS planned for the transfer of accountable supply operations from the depots to the
National Inventory Control Pouints (NICPs), the routing of supply demands directly to the com-
modity command supply managers, and the standardization of systems, computer programs,
and computer hardware at the commodity commands. Consummation of these actions required
a 33-month period following approval. During 1963. various developments and considerations
required an accelerated schedule of centralization of accountability at the NICPs, and TASAMS

1y, s. Department of the Army, Presentation to the Assistant Secretary of Defense (Installations and

Logistics), Fort Ritchie, Maryland, Review of Major Automated Logistics Systems, 13-14 September 1568,

2u.s. Army Matericl Command, Implementing Plan, Centralization by Commadity-TASAMS, 17
September 1963.
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were implemented 1 February 1965 on augmented ADPE with nonstandard systems and com-
puter programs. Experience among the seven commodity commands varied and a 2-month
period passed before indicative reliable performance factors were available. In une case,
supply performance reports from the computer operation were not available until December
1965.

5. INCREASING WORKLOAD. The increased value of demands, starting in 1965, further
aggravated the saturation conditions at the NICPs. Computer capacity was eventually increased
through FY 69 by further augmentation of ADPE. In the intervening period, while requisitions
increased from a 1963-64 peacetime average of 321, 409 per month to a peak of 421,070 per
month, an increase of 131 percent, there was a corresponding 458. 5 percert increase in
priority group 1 and 2 requisitions. Stopgap measures, including manual p:ocessing and post-
posting to the computer accountable record, were employed.

6. NATURE OF EARLY SUPPORT. During 1965, the demands emanating from Vietnam
constituted a completely manually prepared input to a computerized theater system which in

turn related to the CONUS wholesale system. Stovepipe systems, special programs, parochially
instituted routing and special arrangements, together with crash programs to augment ADPE in
all areas, contributed to the improvement of supply performance. However, in many cases
problems were created in ADP processing which required solution. The low point of one edit
cycle in a month at one installation gradually increased to sufficient edit cycles in FY 69 at all
installations to meet MILSTRIP requirements. 4

1. INCREASING AUTOMATION. When 3S systems and equipment were installed at the U. S.
Army in Vietnam (USARV) Inventory Control Centers (ICC) and the Vietnam depots, the problem
on manual input shifted to the area of operations below the ICC and depot level. NCR 500
magnetic ledger card systems were installed at the division and nondivision Direct Support Unit
(DSU) level to support their operations. Eventually, the mobile ADP equipment of the Combat
Service Support System (CS3) will support the corp and division level of the Army-in-the- Field. 9

8. ADVENT OF STANDARD SYSTEMS. As a part of the approval process by OSD and the
Army, of the request for augmentation requirements of TASAMS in lare 1963, AMC was di-
rected to develop standard systems for materiel management to the NICPs, depots and other
affected AMC activities. The commodity commands and centers, depots, data banks, arse-
nals, laboratories and test and evaluation activities of AMC constitute the greater part of the
Army CONUS wholesale segment. The balance of the wholesale segment includes the Surgeon
General, Army Security Agency, and Army Strategic Communications Command. The National
ADP Program for AMC Logistics Management (NAPALM)®, now known as the USAMC Five-
Year ADP Program, was established in July 1964 and subsequently approved by the Army Staff.

9. NATIONAL ADP PROGRAM FOR AMC LOGISTICS MANAGEMENT (NAPALM). The
NAPALM program will develop standard systems, operating on standard equiprient, within
each operating level of the AMC complex, with standard computer programs and software. 1
The NAPALM program is designed to:

a. Improve and facilitate command level direction and response to management re-
quirements of the operating systems in support of the AMC mission. This objective will be ob-
tained by the standardization of the high volume paper work processes required to support the

3u.s. Army Materiel Command, Briefing to the Joint Logistics ieview Board, CONUS Supply Performance
hy Inventory Control Point, 15 October 1969.

4@_

SU. 8. Department of the Army. Presentation to the Assistant Seeretary of Defense (Installations and
Logistics), Fort Litchie, Maryland. Review of Major Autom:ted Logistics Systems, 13-14 September
196N,

6y, s, Army Materiel Command, FY 1971-1975 U.S. Army Materiel Command Five-Year ADP Program.
30 September 1969,

Thid.
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various operating levels of the command. The design, development, and implementation of
these standard systems must ensure proper and effective integration of the operating proce-
dures within and between the responsible organization elements and levels which support a
given mission area.

b. Provide AMC with the most advanced automated logistic management system avail-
able within the current systems and equipment technology, and to ensure that maximum value
is received from the expenditure of effort required.

c. Develop standard systems to support the operational mission in terms of improved
processing time, resource requirements, accuracy, and systems discipline and control.

d. Develop and apply methods and techniques for the maximum automation of high
volume-repetitive functions exploiting the capability of the equipment for integration and con-
trol of such operations.

e. Provide standard documentation to respcnsible managers at each organizational
level to improve and facilitate management control and direction of the AMC standard systems.

f. Ensure adequate controls are developed to provide responsible managers with
intelligence to perform appropriate surveillance of the system and to regulate secondary = _tions
processed off-line.

g. Maximize the automation of management decisions to reduce the hard copy output
for secondary actions and the requirement for inquiry processes against the operating data
base.

h. Assure the application of proper checks and balances for the internal detection,
correction, and surveillance of files to identify errors, inconsistencies and omissions.

i. Establish a common, standard ADP data base in support of like functional areas
and across NAPAiLLM organizational levels.

j. Minimize file and data redundancy and file maintenance operations through the
design and use of the required master file organization.

k. Maximize the equipment capability to . ccommodate the master fiie cuncept through
the design, development, and use of Data Management Routines (DMR).

1. Standardize common programs used in all organizational levels and develop methods
and procedures to ensure a maximum degree of machine independence.

10. IMPLEMENTATION PLAN. It is planned that the initial and basic logistic computer pro-
grams will be implemented at seven commodity commands and three commodity centers by the
end of the 4th quarter FY 71. In addition, the present standard depot system will be upgraded
by a program titled SPEEDEX (SPEED EXtended) and is plannec for operation during FY 71
(Annex 1).

11. COMMODITY COMMAND COMPUTER PROGRAMS. The systems design of the
commodity command computer programs provides for many innovations. The following are
examples:

a. The cross-r:{erencing of all numbers—manufacturers' part numbers, former
stock numbers, substitute stock numbers, interchangeable stock numbers—to the prime
Federal Stock Number t¢ eliminate the frequent and voluminuus catalog and stock number
changes issued to the field.
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b. The incorporation of all numbers and their stock data and position in the master
record of the prime Federal Stock Number so that supply can be effected on the first com-
puter pass.

c. Daily stratification of stock by account.

d. Conputer production of most procurement documentation.

e. Automatic fund certification.

f. Total integration of basic logistic functions within processing frequencies.

g Automatic release of back orders based on priority and other criteria furnished by
the functional manager.

h. Materiel Management Decision Files to permit the use of varying criteria in
standard programs for different commodities or commands.

i. Standard file structures.

j- Standard data management routines to eliminate the work of programming the data
division of a COBOL application program.

k. Standardization of data elements and codes through the publication of a Data Ele-
ment Dictionary (DED) cross-indexed to file and system usage.

12. ADDITIONAL AUTOMATED DEVELOPMENT. Additional automated program and
system development is underway in both retail segments:

4. CONUS Retail Segment

(1) The Centralization of Supply Management Operations (COSMOS) is designed
to test the feasibility of centralizing installation stock control and supply management functions
at each CONUS Army Headquarters. COSMOS is an automated retail supply system which
performs supply management and stock fund management for a continental army. Develop-
ment of COSMOS was initiated in June 1965 when the Sixth Army was directed to activate a
prototype system at the Presidio of San Francisco. This system, which is operational in the
Sixth Army only, is only a prototype at this time.

(a) The main objectives of this system are the reduction of inventory,
workload, personnel, and costs at the installation/user level; and the improvement of materiel
readiness, supply performance, and reporting at the installation level. Further objectives
are more effective use of scarce supply management and ADP skills; increased responsive-
ness to training needs of overseas coinmanders; development of an economical and reliable
data communications system; and the improvement of budgeting, funding, accounting, and re-
porting performance.

(b)  For the Sixth Army Stock Control Center (SCC), the equinment con-
figuration consists of an IBM System 360-30 central processing unit (65K core capacity) with
card reader/punch, printer, and two tape transports, and an IBM System 360-40 central
processing unit with card reader, eight tape transports. and a direct access storage facility to
be shared between the two central processors. The functions of the IBM S/360-30 are to
service inquiries 1:om remcte devices located within the SCC, handle communication traffic to
and from the five Class I installations within Sixth Army, and to perform card reading, card
punching, and printing. The 360-40 is the main processor which performs the edit of transac-
tions, updates files, and prepares output report information normally performed by a free
standing central processing unit in logistics operations.
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{c) The Stock Control Certer Field Offices (SCCFOs) are equipped with
basic punch card devices - collator, interpreter, and reproducer and a terminal which allows
communication traffic via AUTODIN.

(d) The COSMOS system includes the following significant features:

1. Lateral redistribution or transshipment permits materiel in long
supply at one location to be quickly applied against requirements of another station. This is
made possible by the capability of the computer to rapidly screen all assets before passing
action to the wholesale system.

2. Flexibility in effecting management decisions is greatly expanded
since the COSMOS system provides one-day feedback data.

3. In the event of limited consumer funds, controls can be speedily
set which would permit processing of high priority requests while routine demands or other
actions, as designated by the installation commander, are delayed pending receipt of additional
resources.

4. An automated data bank will provide management information
pertaining to each stock item and each transaction.

5. COSMOS will eliminate or greatly minimize manual efforts by
automating the review and maintenance of records, data summarizing, computation of costs
and adjustments, and the preparation of reports and detailed documentation to support reports
and billings.

(2) The CONARC Class I Automated System (COCOAS) is designed to automate
and standardize management functions, such as personnel, finance, and facility management of
the Class I installation management system. The COCOAS concept envisions a base-level
management information system designed to meet all management and reporting requirements
at installation level. The original COCOAS project provided for development, implementation,
and maintenance of standard ADP programs and equipment configurations at Class I installations
within CONUS. COCOAS is intended to fulfill the requirements for standard information and
data systems at base level and also form the integrated data base for vertical management at
all levels of commmand.

(a) COCOAS Organization. The COCOAS project was initiated by the Con-
tinental Army Command (CONARC) in 1965 to standardize the multiplicity of ADPE program-
ming systems, and management/reporting procedures in use throughout the CONUSA's. The
COCOAS project plan established five distinct phases.

1. Phase 1. Preparation and submission of system specifications,
selection of ADPE, and installation of the equipment configuration at the developmental proto-
type installation. Phase 1 was completed in 1967, with the following results:

a. Selection of the versatile third-gencration IBM S/360 F30
disk-operating system as the standard COCOAS configuration.

b. Establishment of a COCOAS prototype installation at Fort
Sill, Oklahoma.

c. Establishment of a developmental "test bed’ zomputer
facility (Support Group) at Fort Eustis totally dedicated to COCOAS development.

2 Phase 2 (Now in Progress). Design, development, and operation
at the prototype installation of initial standard systemis:” Miliiary Personnel Management Sys-
tem, Financial Management System, and administrative management of USCONARC schools
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(CONEDS). While CONEDS remains within the COCOAS concept, it has been designated
command-unique and assigned to HQ CONARC for project management.

3. Phase 3. Extension of initial standard systems to 35 Class I in-
stallations within the CONUSA's.

4. Phase 4. Design, development, and test of additional applications

within the initial systems and the selection, design, development, and test of additional systems.

5.  Phase 5. The phasad extension of follow-on applications and sys-
tems to all operational COCOAS installations.

(b) COCOAS Objectives

1.  Improved Readiness. The fundamental objective of COCOAS is to
improve the readiness posture of units under USCONARC control and be responsive to the in-
formational requirements of all unit commanders, provide all commands with accurate and
timely data to enhance decision making, and provide timely administrative and supply support to
obtain maximum effectiveness from available resources including meeting the established time
frames for supply responsiveness stated in AR 711-16 and AR 725-50.

2.  Standardization. A prime objective is the design and implementa-
tion of standard systems for Class I installations, achieving accurate, timely, and uniform re-
porting; uniform and rapid response to directed system changes and the most economic tech-
niques for implementation of changes; reduction of on-the-job training requirements for newly
assigned employees, especially rotating military personnel; maximum efficiency in employment
of personnel and all ADP resources; simplified implementation during extension period; and an
opportunity for ADPE time sharing between Class I installations.

3. Integration of Systems. All systems will be designed to permit
the maximum use of source data through systematic organization of all related functions.
Benefits anticipated from an integrated system are as follows: minimal processing of paper
work; a minimum number of records maintained; adequate internal control established; accurate
management reports based upon management by exception available in sufficient time for effec-

tive decision making; reduction in data conversion achieved by automatically incorporating data
between systems.

4. Management by Exception. All COCOAS reports will be produced
on an exception basis; normal operating actions within permissive parameters established by
functionai area will be computer handled. All reports will be confined to regulatory requirc-
ments or exceptions requiring management decisions.

5. Other Objectives

a. Increase mobilization potential by providing built-in systeins
retrenchments to bypass processing actions that can be deferred in emergencies; achieve a re-
serveir of trained personnel CONUS-wide to assist any station faced with the short terin "hrush

fire" emergencies; provide alternate site capability by having compatible ADPE and systems at
multiple sites.

b. Provide additional data processing support in areas not
mechanized at the present time because of the limitations of present equipment.

c. Accomplish workload increases through extended mechaniza-
tion with minimal personnel additions.

d. Provide for effective monitorship of resources used in
relation to mission accomplishment by means of work measurement techniques and production
control proedures.
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e. Respond to managers' needs by providing quick response to
inquiries concerning specific items and the rate of program accomplishment.

f. Conform to standard Government, Defense, and Army
systems, informational requirements, and regulatory constraints.

(3) The Army is in the process of comparing COSMOS versus the COCOAS
supply application, including other alternatives The objective is to determine which supply
management system will be adopted as standard for the CONUS retail segment. It is recognized
that either system, and various alternatives thereto, will provide for an effective supply sys-
tem, but the spectrum of inherent advantages and disadvantages varies between systems. Also,
there are significant cost effectiveness differentials to be considered. COCOQAS, which is a
multifunctional system, will eventually be installed at 35 CONUS installations, with or without

a supply application. The final decision on the standard ADP suppiy application (COSMOS/
COCOAS/Alternative) is anticipated in March or April 1970.

b. Army-in-the-Field Retai) Segment

(1) The Combat Service Support System (CS3) provides van-transportable ADPE
to support the corp and division level. The basic objective of CS3 is to increase the responsive-

ness of combat service support to the requirements of the Army-in-the-Field through the
judicious application of ADPE. 8

(a) CSj3is an integrated system of functional components called subsystems.
Each subsystem is a separate entity; however, the subsystems are centrally controlled and use
common processes and data files when practicable to use time and equipment most efficiently.

The system lends itself to expansion. The following four subsystems comprise the currert CS3
configuration.

1. Supply includes Classes II, III (packaged), IV, VII, and IX; prop-
erty book records keeping; Army Equipment Status Reporting System (AESRS); supply financial
management; and demand analysis in the initial phases of system development.

2. Maintenance Reporting and Management (MRM) includes a
materiel readiness reporting system which replaces TAERS inputs from CS3 equipped units.

3. Personnel and Administration (P&A) includes strength accounting
and reporting; personnel requisitions, allocations, and assignments; and personnel records

keeping. It also provides data for interface with the Joint Uniform Military Pay System-Army
(JUMPS-Army) and the Army Personnel Reporting System.

4. Medical includes patient accounting, reporting, and regulatory
control over the movement of patients between various medical treatment facilities.

(b)  While meetiny the tactical needs of the commander it serves, CS3 is
designed to enhance the effectiveness of combat service support at all echelons. CS3 utilizes
standardized inputs and outputs that are compatible with DOD standards, Army Regulations,
and other DA procedural guidelines. In addition, personnel trained in combat service support
functions at one level can operate at any level with minimal additional training. Tactical com-
manders are provided with up-to-date information through scheduled, requested, cr exception
reports on status of supply, materiel readiness, unit personnel, and medical faciiities. Opera-
tors and managers of CS3 receive special reports designed to enable them to manage their as-
signed logistical, personnel, and administrative functions better. Tactical unit users are
served by a centralized stock accounting system which materially reduces their record keeping
task and will increase the probability that supply items will be available to satisfy unit demands.

Sl:‘. S. Army Computer Systems Command, Introductory Manual Combat Service Support System (CS.,),
June 1969.
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In addition, the personnel and administrative work load at the unit level is greatly curtailed by
reduction of the unit record keeping and reporting requirements. Reports generated routinely
by the computer relieve the clerical burden at all levels. The following specific objectives
apply for each of the CS3 subsystems:

L Suply

a. Improve supply responsiveness to supported uniis.

b. Reduce errors in supply transactions.

c¢.  Improve utilization of materiel.

d. Provide selected stockages in forward areas.

e. Improve mobility of direct support (DS) and general support
(GS) units.

f. Improve the accumulation of supply costing documentation in

order to provide sufficient, timely, and accurate information to facilitate decisions concerning
supply funding requirements.

8. Reduce the manual effort required to maintain property
books and prepare reports required for the AESRS.

2. Maintenance Reporting and Management

a. Improve the responsiveness of maintenance reporting to
meet the requirements of local commanders and managers.

b. Reduce the errors in maintenance reporting.

c.  Reduce the administrative work load related to maintenance
reporting.
d. Satisfy the requirement of the national level data bark.
3. Personnel and Administration
a. Improve the transportability of personncl records.

b. Improve the accuracy of personnel records.

c. Improve the availability of personnel data and the capability
of locating critical skills.

d. Reduce the effort required to prepare personnel reports and
maintain records.

e. Increase the efficiency 2f personnel requisitioning.

f. Improve personns1 allocaticas and assignments.

g. Decrease the time and effort required to assign personnel.

h. Provide timely and accurate input data to JUMPS-Army and
to the Army Personnel Reporting System (through the Army data processing activity) as a by-
product of P&A daily processing.
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4.  Medical
a. Improve utilization of professional personnel and medical
facilities.
b.  Reduce administrative work load at medical installation

related to medical reporting.

c. Improve the response and processing times for critical
elements of information.

d. Improve patient locator service.

e. Imiprove utilization of specialized medical facilities.

f. Iniprove the accuracy of medical reporting.

g. Decrease the amount of information that must be filed and

processed manually.

(c) When development is completed and the extended system is installed,
CS3 will provide a fully integrated computer supported logistics, personnel, and administrative
system for the Army-in-the-Field. The above description reflects the configuration of CS3 as
the system was designed including approved modifications. The prototype of CS3 is undergoing
test and evaluation in a two-division corps environment at Fort Hood, Texas.

(d) Pending the completion of the ongoing CS3 tests at Fort Hood, the Army
has developed an interimy ADPS for installation in Army divisions. This system is designed to
utilize UNIVAC 1005 card processors, and functional applications are confined to supply opera-
tions, asset reporting, accounting, and maintenance management. The title of this system is
DLOGS (Division Logistic System). Installation of the interirn system in all Army divisions is
planned by November 1970.

(e) The Army visualizes there will be a continuing need for the NCR 500
systems to support supply operations of the independent nondivisional direct support units
deployed in areas behind combat divisions. However, there is a recognized need to upgrade
the ADP capabilities of small user oriented computers like the NCR 500, and overcome the in-
herent disadvantages of the magnetic ledger card system. In essence, the Army desires to
retain the small-scale user-oriented computer at the lowest levels which must be capable of
independent support operations, and concurrently provide for automated reporting to higher
levels where more sophisticated ADPE is used for data processing of management information
and to satisfy the multiplicity of reporting requirements.

(2) The Theater Army Support Commiand (TASCOM) system will provide standard
systems worldwide for the theater support level. The Army-in-the-Field segment of the Army
logistic support structure includes the theater support level which is essentially the offshore
logistics base overseas. Development of standard automated systems for this level was initially
assigned a second priority to the system (CS3) being developed for the corps and divisiun levels.
Both the Pacific and kurope theaters presently have adequate ADPS that preceded the plan for
standard systems under the CS3 program.

(a) Under CSg the ADPS for the theater support level would be tailored to
the individual functional commands, e.g., Materiel Command (MATCOM), Engineer Command,
Transportation Command (TRANSCOM), and Personnel Command. This diifers from the
multifunctional approach for CS3 automation at the corps and division levels. Planning is
underway for development of the ADPS for MATCOM and TRANSCOM.

(b) Major changes to the Army logistic support structure are being con-
sidered which could result in drastic realignment in materiel management at the overseas
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theater level. These changes, if adopted, will necessitate redirection of the efforts for the
standard ADPS and may confine the requirement to a system for field depots only. Final deci-
sion on this matter is contingent upon a test of direct delivery techniques (from wholesaler to
customer) which is scheduled to begin on 1 July 1970.

13. CENTRAL DESIGN AGENCIES. The Army established the Automated Logistics Manage-
ment Systems Agency in St. Louis, Missouri, on 19 June 1967 as the central systems design
agency for the wholesale segment of the Army automated logistic system. The Computer Sys-
tems Command was established at Ft. Belvoir, Virginia, in March 1969 as the central systems
design agency for the retail and Army-in-the- Field segments of the Army automated logistic
system.

14, STUDY OF FUTURE INTEGRATION IN ARMY LOGISTICS REPORTING. To ensure that
the various horizontal operating systems under development provide a cohesive and usable
vertical Logistic Management Information System, the Army has conducted a design project
supported by the Stanford Research Institute. The objective is the establishment of an Integrated
Supply, Maintenance and Materiel Readiness Reporting System from unit level up through in-
tervening echelons to headquarters, Department of the Army. Phase I of the study identified
the essential elements of information required for management and decision making at each
echelon of the Army, Phase II covered system design of the structure, organization, proce-
dures, management indicators, and the data base for managewnent at each echelon. The system
provides for the collection, processing, and storage of management data and output to manage-
ment at all echelons. It has been designed to obtain this information from data banks supporting
the horizontal operating systems under development. Data bank input come from reporting
units in a "tap-the-source-once' report. It is the Army's iniention that this effort will result
in a standard worldwide information systemy which will integrate supply, maintenance and
materiel readiness reporting into a single cohesive vertical system. 9

15. SUMMARY. The experience of the Department of the Army during the entire Vietnam era
brings into focus a number of salient points which have influenced the Army program for pro-
viding ADP support to logistics operations and management.

a. The lack of ADPE in-country during the first year influenced the development of
mobile ADPE of the Combat Service Support System (CS3) which will be available for future de-
ployment.

b. The absence of standard systems in many areas illustrated the need for the estab-

lishment of the Automated Logistics Management Systenis Agency in the wholesale segment and
the Computer Systems Command in the retail and Army-in-the-Field segments as central
system design and programming agencies.

c. The shortage of ADPE capability in CONUS will be corrected by the installation of .
standard equipment under the NAPALM program.

d. Automated interface between overseas theaters and CONUS will be provided by the
Theater Army Support Command standard systems worldwide for the support of theater level
operations.

e. The decentralized and nonstandard production of management information will be
replaced Ly the Logistic Management Information System to provide a cohesive vertical infor-
mation system for all echelons from unit to headquarters level.

0 . 3 A o .

“Stanford Rescarch Institute, Menlo Park, California, Part H, System Design, Volume I, Exccutive Sum-
mary, preparad for U S, Army Research Office, Arlington, Virginia, Contract DA-HC19-67-C-0023,
An Integrated Materiel Readiness, Supply and Maintenance Management Information System, September
1968
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ANNEX Al

PROJECT SPEEDEX (SYSTEM-WIDE PROJECT FOR
ELECTRONIC EQUIPMENT AT DEPOTS — EXTENDED)

1. BACKGROUND

a. A major portion of the AMC ADP program is directed to continuing standardization
of depot operating systems. Ten major AMC depots have been operating standard ADPE (IBM
1410/1401 computer configurations with immediate access capability) and are using standard
programs and procedures centrally maintained by the USAMC Logistic Systems Support Center
(LSSC), Chambersburg, Pennsylvania. This major standardization effort is referred to as the
System-Wide Project for Electronic Equipment at Depots (SPEED) and has been in operation
within the AMC depot structure since September 1963.

b. In January 1966, AMC determined that the requirement for computer support by
depot and headquarters activities had increased to the extent that exchange of ADPE installed
under Project SPEED was required. As a result of this determination, Project SPEEDEX
(SPEED EXtended) was established and two additional installations were added to the family of
standard depots.

2. CONCEPTS

a. SPEEDEX incorporates several new concepts of operation and enlarges upon many of
the concepts employed in SPEED. Under SPEED the feasibility of immediate access computer
storage proved highly successful for support of depot operations. Under SPEEDEX, employing
third generation Contrcl Data Corporation 3300 series computer configuration, expansion of
immediate access type files, will permit greater volumes of data to be more efficiently proc-
essed and readily available with an attendant reduction in the cost of this type storage.

b. SPEEDEX will increase both the use and number of remote input and output devices
to be located in various operational sites of the depots to improve and accelerate the transport-
ing of data between depot using organizations and the computer :.ctivity.

c. The rapid information distribution and retrieval concepts of SPEFDEX coupled with
an Installation Management Information System designed to provide managemeat data, to be
available on an immediate call basis rather than on a historical mass report system, will en-
hance the responsiveness of the depot's day-to-day decision-making process, by providing in-
formation within a t.me frame that will permit timely, decisive corrective action.

3. SCOPE

a. SPEEDEX embraces all areas of depot operations and includes 22 systems applica-
tions. For purposes of systems development and orderly implementation at each of the 12
SPEEDEX depots, these applications have been categorized into two groups, i.e., hardcore
applications 2nd hardcore follow-on appiications.

b. In the hardcore applications group are all activities relating to the depot distribution

mission and in the hardcore follow-2n applications group, maintenance production, planning
ard cuntrul, quality assurance, and all depot support and overhead activities are encompassed.
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4, SYSTEMS INSTALLATION

a. SPEEDEX will be installed at a prototype depot beginning in 4th quarter FY 70. In-
stallation at the remaining participating depots is scheduled for 3rd and 4th quarters FY 71.

b. Additionally, during 1st quarter FY 71, a test to determine the feasibility of
"satelliting' for systems purposes a small non-SPEEDEX depot onto the computer at a
SPEEDEX prototvpe depot will be initiated, utilizing remote terminals at the non-SPEEDEX de-
pot and by subscribing to a commercial communications facility which will provide circuit
availability as needed to meet operational demands of the system.

5. SUMMARY

a, SPEEDEX, an integral part of the overall AMC standardization of systems effort,
will incorporate many new depot management concepts as well as expand on those concepts
established under SPEED.

b. SPEEDEX not only represents utilization of a third generation computer, it also
represents use of third generation techniques in systems design and improvement of functional
procedures to ensure availability of information needed for effective management and efficient
operations.

c. The SPEEDEX computer configuration will provide greater capability for internal
{depot) real-time processing. Remote stations throughout the depot will be equipy 1 with a
variety of input/output processing media to provide timely response to requirements for
documentation and information.
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NAVY AUTOMATED LOGISTICS SYSTEM

1. BACKGROUND. Prior to 1961, the Navy Supply System was not one system but a collec-
tion of independently functioning systems tailored to support the peculiarities of the individual
Inventory Control Points (ICPs) exercising control over various commodity groupings (ordnance,
electronics, and aviation). At that time each of the inventory managers was allowed consider-
able latitude in supply systeras design and selecticn of the ADP hardware needed to support the
ICP functions. This latitude resulted in a diversified number of reporting techniques, codes,
and nonstandard formats required to interface with other ICP and stock poirt systems. Be-
cause of ADPE limitations, the ICPs generally relied on quarterly asset, demand, and require-
ments reports submitted from stock points and reacted after the fact to purchase or redistribute
stocks. With no single data bank to work with, the iCPs had many separate (and partially
duplicate) tape files that were merged to accomplish various functions. Keeping these files up-
dated was a major task. The accumulated deficiencies in the then-current system mandated a
major overhaul in supply systems design in order to achieve consistency in the conduct of ICP
day-to-day business. Upgrading equipment and standardizing both hardware and procedures was
the solution.! The design concept was to develop a real-time system using the most advanced
computer hardware and the most sophisticated mathematical decision rules which would be
responsive to requirements of the Department of Defense, the General Accounting Office (GAO),
and other high management levels.

2. MANAGEMENT RESPONSIBILITY. Navy management of inventory items is the responsi-
bility of three ICPs: the Aviation Supply Office (ASO) at Philadelphiz, Pa.;the Electronics
Supply Office (ESO) at Greai Lakes, Ill.; and the Ships Parts Control Center (SPCC) at
Mechanicsburg, Pa.2 Policy and guidance governing the Navy-wide inventory control system is
formulated by the Navy Supply Systems Command and is implemented by a centrally designed and
programmed Uniform Automated Data Processing System (UADPS).3 Three levels of supply
management--ICPs, stockpoints, and ships--are linked by UADPS into an integrated system.

3. UNIFORM AUTOMATIC DATA PROCESSING SYSTEM AT INVENTORY CONTROL POINTS
(UADPS-ICP). In January 1962, a task group was established, comprised of the best personnel
available in the Naval Supply System Commands.5 The group was tasked to develop a total
system concept for supply management, outline program and operational concepts, and re-
commend methodology and schedules for system installation. Accordingly the UADPS-ICP was
designed to accumulate and maintain files of technical, inventory, and management data per-
taining to centrally managed items of supply and, by use of these files, to generate immediate
«r periodic automated decisions relating to procurement, repair, issuc, redistribution, and
disposal of the iiems. UADPS-ICP was also designed to perform by automation all ..epetitive
inventory manager operations previously done manually or by punched card equipment, thus
conserving time and manpower and making available management expertise previously cngaged
in these manual processes. The system design also provided for automated preparation and

1I)osim_!__(}ogfﬂ'c_!_\gqg[_Systcms Command and ICP Personnel, 14-16 Nov 1961.

20U, 8. Department of the Navy, Office of the Secretary, Publication NAVSO- P1500, Navy Policy and
Standards for Supply Management, 25 May 1968, -

3@_@.

4Sccretary of the Navy Instruction 4440. 28, Uniform Inventory Management System; Development of,

25 April 1963.

JU.S. Mavy Burcau of Supply and Accounts, Letter, Permanent ADP Capabil ty Committee: Establishment of,
30 Cctober 1961,
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update of load and allowance lists and for control and automatic input of the provisioning pro-
cess and its results. Further, it was designed to serve all levels of supply management.
While UADPS-ICP is an iuventory manager system, the companion UADPS for stock points
and UADYS for selected afloat units have been designed for compatibility through the use of
Military Standard communication formats. Although computer compatibility is limited, the
standardization of input and output results in a high degree of extension and expansion potential,
limited primarily by functional differences between activities.

4, DEFINITION OF SYSTEM REQUIREMENTS. The system requirement for ADP applica-
tions, and the methods, personnel, and equipment required to achieve the desired end results
are defined as follows:

a. Establishment and maintenance of highly integrated inventory and technical data
files that are jointly updated through real-time and batch processing action; thus providing for
minimam redundancy and improved accuracy and currency of data.

b. The capability for immediate automated response in receiving and handling all high
priority requisitions.

c. The capability to daily batch-process all low priority requisitions received by an ICP.
d. Automated processing of all supply directives generated by an ICP.

e. The capability to concurrently perform supply demand review for all applicable stock
items and also compute reporting activity system requirements.

f. Daily automated matching and reconciliation of reporting activity and ICP balances.

g. Immediate response to direct inquiries for current inventory status and selected
technical information.

h. Immediate availability of inventory and technical data for use in selected ADP pro-
grams, and routine availability (within 24 hours) of data in all other files.

ie Facilities for direct hook-up with high-speed communication networks to accept or
transmit data and/or messages.

jo Automated preparation of purchase requests and/or purchase documents, provision-
ing requirements, load lists, allowance lists and similar documents.

k. Capabilities to compute and/or accumulate statistical, financial, historical, and
other similar data generated by various ADP processes.

5. SPECIFICATION FEATURES. On 1 July 1962, all known computer manufacturers were
sent a comprehensive set of specifications describing the overall program and requesting the !
submission of lmds. The following specific features were incorporated in the specifications:

a. One single master data bank with no redundancy.
b. All data instantly retrievable from remote devices.
c. Real-time processing of requisitions.

d. Real-time file update from transaction reports.

c. Daily supply demand reviews.

f. In-transit coutrols (suspense actions).
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g. Repair scheduling.
h. Maintenance and publishing of catalegs.
i. Automatic disposal.
jo Centralized retention of backorders with real-time reiease on receipts of assets.
Ko Daily automated purchases with contract administration.
l. Quarterly levels establishment and stratification.
m. Elaborate Weapons System Files with allowance list buildup upon call.
6. COMPUTER SELECTION. Only one supplier adequately met the requirements. The
UNIVAC 490 computer was selected on 26 November 1962. At that time, the initial portion,

the "Inventory Control Series' of programs was scheduled for implementation on 1 July 1964.
It was estimated that total computer time {or this series would absorb cnly 250 hours per month.

7. PERSONNEL CONSTRAINTS. With the selection of the hardware, analysts and program-
mers were sent to the manufacturer's schonl to learn how to handle the new equipment. It was
found that no other user nor the manufacturer had yet had experience in designing a system as
large or as comprehensive as the one planned. Learning curves were long. Many of the pro-
grammers and analysts considered extremely competent in program development for sequential
processing could not comprehend a real-time environment. The hiring market offered no help.
In-house training of personnel was the only answer.

8. DEVELOPMENT SITUATION. In any discussion of the strength and weaknezs ~f the
UADPS-ICP system it is important to recognize two major conditions. First, the system has
been pioneering and advancing the state of the art in its complexity and sophistication primarily
in three areas: real-time processing, comprehensive systems approach, and excellence of
mathematical decision rules. Secondly, there has been an unparalleled era of change in environ-
ment, far more than had been anticipated, and to which the system design had to respond.
Initially, it was intended to segment individual programs and divide the workload among the
ICPs. File layout and addressing conventions would be monitored by a small group of experts
under a field office located in Mechanicsburg, Fennsylvania. This did not work. In addition

to the problem of trying “o exchange all the necessary data between interfacing functions with
workers decentralized, p*-uiems were inherent in using ICP analysts and programmers loca-
ted at the ICPs. Operational problems were allowed to preempt their time, and little or no
progress was being made on UADPS-ICP tasks. As a result, target dates slipped in all areas
and it was necessary to regroup. Accordingly the ICP analysts and programmers assigned to
specific functions were put on a travel status and centralized as a task group at the Mechanics-
burg Cffice. This »ffort began to show immediate dividends. Consequently, the task group wils
given permanent status and established as an integral part of the Fleet Materiel Support Office,
Mechanicsburg, Pennsylvania, in July 1965.6 Here again some grovi was lost since many of
the personnel declined to transfer. However, the impetus gained from the establishment of a
central computer design organization far outdistanced the loss. As the individual programs
began to meld together and the overall program began to take shape, new problems developed:

a. The need for additional data and computer core expanded.

b. As management discovered new data were becoming available, more information was
demanded, consequently new programs were added.

6u.s. Navy Burcau of Supplics and Accounts, Letter, UICP Program; Central Maintenance of,
11 January 1365,
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c. New Department of Defense programs (Military Standards) and revisions to existing
programs overtook events and programs had to be rewritten before they reached test stages.

d. File layouts began to explode, «bsorbing computer capacity.

e. Experience during testing showed that many computer failures caused loss of data.
Therefore, an entire new series of recovery programs and techniques, including the develop-
ment of complete audit trails, were developed. This slowed down the computer throughput
and occupied more of the computer capacity. The total system concept of a single data bank
had to be compromised to place selected programs on supporting tape files in order to limit
costs and stay within program, ADPE capacity, and time limitations.

9. SYSTEM IMPLEMENTATION. The first operational UADPS-ICP program was imple-
mented at ESO in October 1965. This was the real-time requisition processing program.

The Basic Inventory Control Series, consisting of seven major programs plus some miscel-
laneous programs, all operating from a single master data bank, was implemented 6 July 1966
at SPCC. As experience was gained in operation at the SPCC, it was found that the system
processing times exceeded original estimations. Until UADPS-ICP there was no military or
commercial activity running a similar real-time computer system from which estimates of
running times could be obtained. Until the UADPS-ICP was operational actual running times
could not be observed although the times and the volumes expected at the ASO indicated that the
entire Inventory Control Series could not be run at that installation.7 Therefore, certain of the
programs were backfitted to eliminate some of the frills and speed up throughput. As a result,
ASO converted to the program on 1 January 1967. ESO followed in April of 1967.

10. OPERATIONAL SITUATION. Once in an operational environment, new problems developed
between the ICPs and the reporting stock points.

a. Reaction turnaround times at the ICP were much faster than the reporting stock
points (ICPs were posting daily and responding immediately to reports that were up to 7 days
old).

b. Since ICPs were processing much faster and had better control, many problems
which were hidden or self-compensating under the old management systems (quarterly reports)
could not be tolerated 1n the new environment.

c. The sophisticated system for quality control that edits all field input, detected errors
that previously went undetected. Rejects returned to the field for correction climbed to signifi-
cani proportions. Although the quility control remains unchanged, many of the errors now are
processed and summarized using a "repurt card” technique in lieu of cird-for-card notification.

d. The complexity of the new computers required an extended period to effect main-
tenance (revisions) to operational programs. The interface between real-time programs,
master data files, and audit trails while operating in a concurrent mode required extensive
review, test and checkout,

e. Operator training was extensive. Only highly qualified personnel could be effec-
tively employed to analyze program faults and effect recovery quickly and correctly.

f. It became obvious that it was highly desirable thai the analyst and programming
staffs be positioned adjacent and have adequate access to & computer for test and debugging
operations.

g. The software package offered by the manufacturer required expansion.

T .S, Naval Supply Systems Command, Letter, UICP _ADPE Capacity, 11 March 196,
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11. REFINEMENTS TO MANAGEMENT PROCESS. None of the above problems were in-
surmountable. Most have been resolved. However, Navy experience in the development

of the UADPS-ICP program points out several weaknesses in the management process. To
get better results faster in the design of a new system it is necessary to consider in advance:

a. How big a "'bite" should be taken? Is a major overhaul worth it, or would an in-
cremental approach to a new system serve better ?

b.  How responsive should programs be? Immediate/slow/medium speed data access-
ing requirements must be recognized and defined.

C. How accurate should records be? What is the trade-off between quality control and
over-control ?

d. How can the following be better estimated?
(1) Computer capacity requirements
(2) Programming, test and debugging times
(3) Human resource requirements
(4) Trade-off between economic computer utilization and program simplification.

12. CHANGING ENVIRONMENT. Concise and explicit statistical comparisions of the pre-
Vietnam era with the Vietnam era are virtually impossible. The environment of Navy inventcry
management was drastically altered by a combination of circumstances such as the changes

in items managed, the conversion to Military Standard procedures, and the consolidation of
Navy inventory managers as well as the implementation of UADPS-ICP conrurrently with the
SE Asia buildup. The mix of items managed by the Services has undergone dramatic change
during the Vietnam era. Transfer to DSA and GSA have been biased toward items of a
relatively easy-to-manage nature (low cost-high movement) while new items added to the Nav<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>