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ABSTRACT

Decision support systems offer tremendous

opportunities for improving organizational decision-making and

resource management. One area for potential use of such

computer aids is at the Army battalion level. In an attempt

to create interest in the possible uses and benefits of such

decision support system applications, this report analyzes the

organization and operation of the Chaparral/Vulcan Air Defense

Battalion.

The fact that officers are responsible for hundreds of

personnel, millions of dollars worth of equipment and

supplies, and countless files of paperwork demonstrates the

need for computer assistance. A review of organizational

decision-making and the history of decision support systems

lays the foundation for the study of this unit.

The internal structure of the battalion and its

setting within the division provide opportunities and pose

problems for designing and implementing decision support

systems. Further examination of the personalities and roles

of individual officers helps to identify any difficulties.

Communication networks, power relationships, and job

responsibilities are among the considerations for successfully

implementing this concept. Based on these factors possible

solutions for each battalion staff section can be recommended.
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It is then the responsibility of those individuals designated

by the design process to further investigate and create the

most suitable decision aid.

Three examples of administrative applications of

decision support systems illustrate the benefits of using

simple computer aids. A model using an SAS program provides

assistance to administrative and security personnel. This

tool enables the user to quiz a database, create tables and

charts, and generate reports. An Interactive Financial

Planning System model can be used in formulating proposed unit

budgets. An added feature is the ability to create scenarios

based on changing data variables. A Lotus spreadsheet model

can be important in operational and logistical planning. This

resource allocation model provides the officer with easy

access to complex calculations, changing scenarios, and

graphics capability.

Decision support systems have great potential in

improving battalion-level management within the Army.

Computer assistance can be invaluable in cutting costs, saving

time, and conserving fuel. Such results stem from making

people more effective in their jobs and improving decision-

making within the organization through the use of computer

technology.
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CHAPTER I

INTRODUCTION

Today's military establishment can be viewed as an

extremely large bureaucratic organization that must compete

with other federal agencies for increasingly scarce resources.

In attempting to accomplish their missions of peace, the units

of the United States Army must make better uses of personnel

and economic resources. Huge government deficits, increasing

taxpayer scrutiny, and Congressional pressure make it

essential for everyone in the Army to cut costs, save time,

and conserve fuel.

The Army battalion-level organization, in particular

the Chaparral/Vulcan Air Defense Battalion, can improve its

resource utilization through the use of decision support

systems (DSS). The expanded use of computer technologies, the

nature of the decision-making, and the changing character of

the organization are examined to improve decision-making,

costs savings, and mission accomplishment.

The Chaparral/Vulcan Air Defense Battalion provides an

example, although all Army battalions have many of the same

basic staff sections performing similar functions. This

analysis will demonstrate the need for computer aids through

the use of past experiences in various units. The nature of

decision-making and the purpose and history of decision

1
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support systems lay the foundation for the study of this

particular battalion.

The internal structure of the organization and its

setting within the division provide opportunities and pose

special problems for implementing and designing any computer

system. The individuals and their roles impact on any

proposed design features. The personalities, job

responsibilities, communication networks, and power

relationships are potential problems that need to be

addressed. Possible solutions are then discussed in terms of

these difficulties. The design process to be used must be

specified with assigned responsibilities.

Three example applications of decision support systems

emphasize the possible uses of such models in the

administrative, security, operations, and logistical staff

sections of the battalion. This analysis will illustrate the

potential of decision support systems to further mission

accomplishment in the most efficient, cost-effective method.



CHAPTER II

NEED FOR COMPUTER AIDS

Prior to launching an in-depth study of the

Chaparral/Vulcan Air Defense Battalion and the potential use

of decision support systems, a few examples of the need for

computer aids at this level of military organization may be in

order. One only needs to question past participants and

investigate past incidents to find times when some form of

decision support system would have aided the decision-makers

at the battalion level. A few examples emphasize this need.

One battalion was experiencing difficulty maintaining

its equipment and supplies while remaining within the budget

allocated by the division headquarters. As the end of the

fiscal year approached it appeared that the unit would require

more money to support its activities. The battalion commander

requested that his logistics officer submit a request with

justification for additional funds. With no exact measure of

past or anticipated expenses, a request was submitted for an

additional $100,000. As the fiscal year ended, the battalion

was forced to return over $80,000 to the division unused. The

return of surplus funds reflected negatively on the unit and

its responsible personnel. The credibility of the logistics

officer and the battalion commander was threatened. Later

requests were viewed skeptically.

3
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Another battalion faced the prospect of deploying the

entire unit to a training area several hundred miles distant.

While the battalion commander and the operations officer

planned demanding schedules for training, the logistics

officer repeatedly emphasized his inability to support this

previously unscheduled exercise without additional fuel and

financial resources from the division. Without any means of

accurately tracing past resource usage or forecasting future

needs, the logistics officer was forced to present ineffective

justifications. The intervention of the division staff

finally resulted in additional resources leading to a

successful deployment. Without the additional fuel and funds

the exercise would have been canceled or curtailed causing the

training to be limited and ineffective.

A third example is that of a battalion that was

required to plan for the permanent relocation of the unit from

one military post to another. When faced with the decision on

utilizing truck, train, or convoy transportation to relocate,

the operations and logistics officers were unable to

accurately predict fuel usage, spare parts needed, or

financial considerations. The detailed calculations combined

with the different contingencies were beyond the personnel and

time available. The manual extraction of the needed data was

too cumbersome and incomplete to be of help in planning the

unit movement.

After relocating, that same unit was faced with

. ... .. , \ , ' .... ,
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reconstituting the unit rosters since many soldiers had been

reassigned to other units. Making personnel assignments which

were consistent with rank, job training, and security

classifications were time consuming and difficult. Computer

aids would have been a great help in matching personnel to

j obs.

The critical need for some form of decision support

system in the Chaparral/Vulcan Air Defense Battalion, and for

that matter in all Army battalions, can be traced to the fact

that most of the staff positions that control the personnel,

security, operations, and logistical aspects of the unit are

occupied by young lieutenants and captains who are trained in

air defense tactics. Little or no staff training is provided

to these individuals who must make significant decisions

affecting the resources entrusted to them.

Most training is on-the-job training, often with

little time to consult the previous occupier of the job.

These young officers are required to manage hundreds of

personnel and their training, millions of dollars worth of

equipment, thousands of gallons of fuel, and the expenditure

of hundreds of thousands of dollars all with little help.

Currently only paper records, a word processor, a duplicating

machine, and calculators are available to aid these people in

handling the personnel and economic resources entrusted to

their management.

Decision support systems can aid the decision-making

1V
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and administration of these young officers by: (1) providing

information and data in a relevant and convenient form; (2)

facilitating information processing in making and executing

operational and logistical plans; (3) supplying decision-

making tools; and (4) supplying information and instruction

about data and information, their processing, and methods for

making decisions. For these reasons decision support systems

should be examined to determine the feasibility of their use

at this critical level of military organization.

ON" am -A.



CHAPTER III

FRAMEWORK FOR STUDY

The first step in establishing a framework for the

study of this issue is to review the current literature and

then decide on the manner of examining the organizations, the

personnel, and the systems. Both a level of analysis and a

perspective or model must be determined prior to actually

examining the organization. Two levels of analysis are

available for study: (1) individuals, coalitions, or

subunits; and (2) the total organization.1

The organizational perspective supplied by Lynne

Markus is the one used in this paper when designing and

implementing a computer system. It consists of the following

three steps: (1) defining the organizational context; (2)

constraining the design features of the solution; and (3)

specifying the design process and the roles of the

participants. In order to define the organizational context

one must identify, describe, and understand the proposed

setting of the system. As Markus says:

The major reasons for defining the
context of a proposed system is to determine
if a system, any system, has the potential to
effect the desired outcomes . . . Therefore,
if the objectives for a system require design
features that are incompatible with the
context, the system is not likely to succeed

7
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in achieving its objectives, not at least
without concurrent changes in contextual
features. . 2

The design features must be constrained in order to eliminate

any designs that are impractical due to technical, political,

or cultural reasons. In constraining the design feature, the

following steps must be taken: (1) identifying the

participants, their interests and objectives, and their

potential resistance or acceptance of change; (2) examining

any problems in the context, such as improper communication

flows or responsibility with no authority or resources; (3)

creating a list of possible solutions (to include changes in

strategy, structure, human resource management, and manual

systems); (4) eliminating any solutions that are beyond

control or that are not feasible; and (5) describing the

contextual features and eliminating those solutions that do

not fit those features.3 The final step in system design and

implementation is used to establish a procedure for the

development of the solution and to assign responsibilities to

the important personnel.4

Jeffrey Pfeffer provides additional perspectives for

studying organizations. One perspective of action is that it

is "prospective, intendedly rational, created action" that has

behavior being chosen based on set preferences prior to the

action with the intent of achieving some goal. Another

perspective is that of the "external constraint or situational

control perspective" in which all action results from external

j
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constraints, effects, or stimuli on the organization. The

final perspective is that organizations have people, problems,

and answers that cause results which were determined by the

processes and effects or constraints on those processes. This

is the "almost random, emergent process view of action".5

Additionally, George Huber classifies the models of

the organizational decision-making found in the published

literature in four types as follows: (1) the Rational Model;

(2) the Political/Competitive Model; (3) the Garbage Can

Model; and (4) the Program Model. Huber believes that:

• . . these four models can serve us in three
ways. First, they can provide a framework for
interpreting the decision-making that goes on
in the organizations in which we work.
Second, in that DSS are generally more useful
if they are custom designed for the decision-
maker's environment, the models can help us
interpret and articulate the organizational
aspects of that environment. Finally, . . .
the models can suggest the nature of the
information and decision aids that might be
useful in specific types of organizational
environments, and thus might be helpful in the
design of specific DSS. 6

The Rational Model shows decisions to be the result of the

organization using information rationally by stating the

alternatives, the future conditions, the means of evaluating

the alternatives, the probabilities of future events, the

importance of the criteria, the payoffs or costs, and the

constraints.7  The Political/Competitive Model states that

decisions are the results of the strategies and tactics used

to direct the decision-making in manners that benefit those

particular units. This model requires information on the

I -f



10

participants in decision-making, the influence of those

personnel, the alternatives favored by those parties, the

types of influence that can be used, and the strategies that

may be chosen.8 The Garbage Can Model, originally developed

to describe university systems, does not apply to goal-

directed military units. Finally, the Program Model utilizes

two factors, programs (such as standard operating procedures

and budgets) and earlier "programming" (such as training and

reinforcement).9

With an understanding of the models by which past

researchers have examined organizations, a particular

framework for studying Chaparral/Vulcan Air Defense Battalions

and the potential use of decision support systems can be

developed. This study will focus on the individuals,

coalitions, and subunits within the battalion as the level of

analysis. Markus' organizational perspective for designing

and implementing a system will provide the basis for this

analysis while utilizing Pfeffer's rational action, external

constraint, and emergent process views of organizational

behavior and the Rational Model, the Political/Competitive

Model, and the Program Model to aid in explaining the actions

of the organizations and those in them. This analysis

combines these perspectives and models while following Markus'

procedure in examining this organization.



CHAPTER IV

PRESENT AND FUTURE STATE OF DSS

History and Purpose of DSS

Prior to turning to an analysis of this military unit,

the purpose, history, present uses, and potential uses of

decision support systems should be examined to fully

understand the nature of the systems that are being proposed

for this particular level of military organization. According

to Bonczek, Holsapple, and Whinston, a decision support system

is an ". . . information-processing system that is embedded

within a decision-making system . . . may be a human

information processor, a mechanical information processor, or

a human-machine information processing system . . ." that

combines both data base management and artificial intelligence

techniques.1 0  In a more technical sense Bonczek views a

decision support system as consisting of three major parts:

(1) a language system; (2) a knowledge system; and (3) a

problem-processing system. The language system allows the

user to utilize commands or expressions to obtain information

and can be a retrieval language or a computational language or

a combination of both. The knowledge system consists of data

files or data bases organized in a systematic manner

pertaining to the problem area. The problem-processing system

is the "interfacing mechanism" between the knowledge system

11
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and the language system. It provides the information to allow

the decision-maker to choose (see Figure 1).11  Decision

support systems support decision-making, often pertain to

poorly structured problems, can be utilized without the aid of

a computer expert, and are " . . . highly interactive and

operate in real time . . . " according to Huber. 12

The unstructured nature of many problems in today's

organizations provide decision support systems with their

greatest challenge. Such systems attempt to structure the

problem (see Figure 2). Charles Holt defines structuring as:

• . . the degree to which the decision-maker
can formulate the decision problem clearly and
accurately in terms of environment,
objectives, constraints, relationships, data
requirements, and applicable decision
methods.13

Ill-structured problems are caused by: (1) the "ambiguity and

incompleteness" of the information; (2) the amount and nature

of problem redefining by managers; (3) the lack of knowledge

of desired results; (4) the presence of numerous personnel

influences; and (5) the amount of time available in which a

decision can be made (see Figure 3) .14 In an effort to handle

such problems, use can be made of analogies, the collection of

more information to redefine or better define the problem,

developing a new strategy based on present strategies, or

using intuition.15  By aiding the decision-maker in

structuring a poorly defined problem, the decision support

system helps guide thinking toward a reasonably good solution

to that particular problem.
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DECISION- LANGUAGE INFORMATION STORED
MAKER COLLECTION INFORMATION

ABOUT THE
PROBLEM PROBLEM
RECOGNITION DOMAIN

MODEL
FORMULATION

ANALYSI S

ETC.

DSS RESPONSE

FIGURE 1. Computer-Based Decision Aid

Source: Robert H. Bonczek, Clyde W. Holsapple, and Andrew B.
Whinston, Foundations of Decision SuDDort Systems (New York:
Academic Press, Inc., 1981) p. 3 9 .
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FIGURE 2. Action Decisions With Method Given

Source: Charles C. Holt, "How Can Computers Help in
Formulating Decision Problems?" working paper at the Graduate
School of Business, The University of Texas at Austin,
Austin, Texas, p.1.
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FIGURE 3. Problem Space

Source: Ronald A. Howard, "The Science of Decision-Making:,
paper from the Department of Engineering-Economic Systems,
Stanford University, Stanford, California, p. 162.
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Over the last few years several categorization systems

for decision support systems have evolved. One such detailed

categorization of decision support systems has been developed

to understand the different types of uses for such systems.

Steven Alter categorized decision support systems by the type

of operation that is performed. In this manner seven

different types of systems can be identified as follows: (1)

file drawer systems, which provide access to stored data; (2)

data analysis systems, which enable data to be manipulated

using certain methods designed for a particular task or for

general tasks; (3) analysis information systems, which allow

access to numerous data bases and limited models; (4)

accounting models, which calculate the results of future

actions based on accounting methods; (5) representational

models, which attempt to determine the results of actions that

are based on "partially non-definitional" models; (6)

optimization models, which calculate optimal solutions for an

action consistent with the known constraints; and (7)

suggestion models, which perform "mechanical work" by

suggesting a decision for a somewhat structured task.1 6 All

of these systems can be described as either data-oriented or

model-oriented systems (See Figure 4).

Current and Potential Uses of DSS

kfter understanding the purpose and categories of

decision support systems, a brief look at some present and

future systems will help in appreciating the present and

: - w
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}L}

SUGGESTION MODELS 
SUGGESTION

FIGURE 4. Decision Support System Types
Source: Steven Alter, "A Taxonomy of Decision Support

Systems", Sloan Management Review (Fall, 1977), p.42.
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future state of the art. One of the simplest decision support

systems currently in use is the Lotus spreadsheet in which a

model can be designed to be used in calculating the results of

planned actions. Computer support of project management

involves a data base management system and a project

management model PERT (Project Evaluation and Review

Technique). The software packages utilized in the PERT system

are of three types: (1) resource scheduling and forecasting;

(2) resource and cost control; and (3) analysis of scheduling

and cost information. The Statistical Package for the Social

Sciences (SPSS) can be used to perform statistical or economic

analyses in many different functional areas. 17

The Business Definition Language (BDL) system is being

developed to allow businesses to state a problem and method to

be used to solve that problem. Such a system is supposed to

enable business people to more easily write programs for

solving problems. Another system is PLANNER, which is a

theorem-proving system developed by MIT, while the General

Problem Solver (GPS) approach developed by Simon uses states

(such as information), operators (models to move from one

state to another), and goals (output). MYCIN is a system

designed to help doctors diagnose and design treatments for

certain diseases. By inputting symptoms and patient

information the doctor is asked for additional information or

tests which builds a patient data base. The Generalized

Planning System (GPLAN), which was developed at Purdue

Univeristy, allows non-computer expert users to quiz a
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flexible knowledge system to obtain data to be used in a

variety of analyses.18 A system being currently tested at the

University of Texas at Austin is DSS-DU, in which FRAMEWORK is

utilized with the system to help the decision-maker structure

the problem by looking at the objectives, the environment, the

relations, the constraints, and the alternatives.19 Finally,

one can look at Group Decision Support Systems (GDSS) which

are composed of components and methods used to support a group

involved in a decision-related activity. As George Huber

stated:

the purpose of group decision support
systems is to increase the effectiveness of
decision groups by facilitating the
interactive sharing and use of information
among group members and also between the group
and the computer . . .20

As can be seen by the few examples given, decision support

systems vary widely in their complexity and design as well as

in their application. Numerous systems have been and many

more will be designed as emphasis continues to mount for

effective decision-making in today's world of scarce resources

and improving technology.

-- j.



CHAPTER V

DEFINING THE ORGANIZATIONAL CONTEXT

The first step in analyzing an organization to design

and implement a particular system is to define the setting of

the organization. This is extremely important because the

smaller the difference between a system and the setting the

less likely it will meet user resistance.21  The

Chaparral/Vulcan Air Defense Battalion is organized in a

manner that is basically similar to all Army battalions with

some differences based on particular missions and

compositions. For this reason much of what is discussed here

is applicable in other battalions with slight modifications.

Fit Into the Laraer Organization

First, the organizational context itself must be

understood by placing this battalion within its larger

organization. The Chaparral/Vulcan Battalion is the only unit

of its kind in the Army division. Although it is usually one

of sixteen battalions in the division, it reports directly to

the Assistant Division Commander (Maneuver) while many of its

logistical and legal requirements are routed through brigade-

level units, such as the Division Artillery.

Staff and Line Organization

The typical battalion of this type is composed of

approximately 500-600 personnel divided among five batteries

20
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(see Figure 5). Headquarters and Headquarters Battery is a

unit devoted to supporting the remaining four firing batteries

(two composed of Chaparral missile systems and two composed of

Vulcan gun systems). It is Headquarters and Headquarters

Battery that is the focus of this analysis since it has the

greatest potential use of decision support systems.

Headquarters and Headquarters Battery is the support

unit whose decisions impact the most on personnel and economic

resources. Six major sthff sections are found in this unit.

The S-1 section manages all of the personnel, legal, and

administrative actions within the battalion. The S-2 Section

monitors and controls the intelligence and security aspects of

all operations. The S-3 Section plans, coordinates, and

monitors all training and operational actions of the battalion

and its subordinate units. All logistical, financial, and

property accountability actions are handled through the S-4

Section. The BMO Section (Battalion Maintenance Office)

coordinates and manages all maintenance activities of the

battalion while the Medical Section is responsible for all

first-line medical care (see Figure 6). Since they control

the administrative functions of the unit, these major staff

sections can benefit the most from the use of some form of

decision support system.
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CHAPARRAL/VULCAN
AIR DEFENSE
BATTALION

Fi
HEADQUARTERS AB BATTERIES ,D BATTERIES

AND (VULCAN) (CHAPARRAL)
HEADQUARTERSCP A

BATTERY

FIGURE 5. Chaparral/Vulcan Battalion organization
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FIGURE 6.Headqua MEDICAn H AdINT e BD I N I N GAtTy

FIGURE 6. Headquarters and Headquarters Battery



CHAPTER VI

CONSTRAINING THE DESIGN FEATURES

Participants and Roles

Once the overall setting is understood, the second

step in the organizational perspective can be examined. In

constraining the design features, all of the participants and

their roles must be analyzed. As Markus stated, the impacts

of a system are caused by the characteristics of the

designers, the characteristics of the users, the technology,

the organizational structure, the organizational culture, and

the politics. 22 Although this study is being initiated by a

member of the Air Defense Branch of the Army with two tours in

this type of unit, many of the actual designers of systems to

be used will be civilian contractors, government civil service

employees, and military data processing specialists. Such

people will have a wide variety of experiences which may not

be applicable to a particular unit.

There are many participants on the proposed user side

of the system. The battalion commander is an air defense

lieutenant colonel whose objectives, while varying in

priorities and emphasis, are to improve the combat capability

of his unit and to provide the best leadership and living

conditions for his soldiers. The battalion executive officer,

an air defense major, will be directly affected since he is

24
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the officer responsible for the successful functioning of all

six battalion staff sections. His objectives should be to

improve and maintain the proper efficient operation of the

support functions of the battalion staff.

In the S-i Section the administrative officer or S-1,

usually an air defense lieutenant or captain, assisted by a

senior non-commissioned officer is responsible for the overall

management. These individuals conduct all of the personnel,

legal, and administrative functions of the battalion,

hopefully in an orderly, efficient manner with a minimum of

paperwork.

The S-2 Section is supervised by two officers,

supposedly a captain of the intelligence branch and an air

defense lieutenant, assisted by a senior non-commissioned

officer. Their jobs are to insure the security of all

military information and property while also keeping abreast

of all applicable intelligence matters. In this section the

proper completion, filing, and security of certain forms is

imperative.

The S-3 Section is headed by an air defense major (who

is third in the hierarchy of command behind the battalion

executive officer and the battalion commander) assisted by two

captains, three lieutenants, and several noncommissioned

officers. Their function is to insure the combat capability

of the battalion and the subordinate batteries through

planning, coordinating, and monitoring all unit and individual

I
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training. This section has numerous diverse responsibilities

entailing detailed planning and large amounts of paperwork in

the form of operations orders, standard operating procedures,

and operations plans as well as record-keeping of all training

activities.

The logistics or S-4 Section is headed by an air

defense captain assisted by a senior noncommissioned officer.

This staff unit is also extremely important in that it handles

all supply, financial, and property accountability

responsibilities within the battalion. This section probably

most closely resembles a business operation due to its

requirements to order and reorder supplies while maintaining

proper inventories, to prepare and distribute budget

allocations while remaining within the constraints set by

higher authorities, and to maintain and account for all

property from fifty-cent parts to million dollar missile

systems. The diverse responsibilities and the amount of

paperwork is tremendously large.

The Maintenance Section is really subordinate to the

S-4 Section but is separated in this study due to the tendency

for unit commanders to relieve the logistics officer of the

responsibilities and to emphasize maintenance within the unit.

This section is usually headed by a systems or motor warrant

officer often aided by any air defense officer deemed

available for the job. The objectives of this subunit are to

insure the proper maintenance and combat capability of all

.s
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vehicles and systems. In accomplishing this mission decisions

must be made on proper maintenance efforts and the

applications of resources to insure the highest maintenance

status possible.

Finally, the Medical Section is actually responsible

to the S-1 officer, but it usually reports to the executive

officer due to the particular expertise involved. This

section is usually headed by a medical warrant officer

assisted by a senior noncommissioned officer. Their interests

lie in insuring the best state of medical care for the

battalion's soldiers while maintaining the very important

medical records.

All of these participants may vary in their

willingness to accept or reject a decision support system for

use in their particular areas. The individual's education,

motivation, past experience with computers, willingness to

learn, need for assistance, and superior and subordinate

enthusiasm will all impact on how the individual participants

will accept any new system that will change many of the

current manual methods of work. To properly analyze the

organization each individual would need to be studied prior to

trying to implement a system.

Potential Problems For DSS

There are several important problems that must be

identified prior to proceeding in this analysis. The proposed

use of decision support systems will, in this case, probably
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not affect the size or composition of the sections but will

affect the job design, work flow, culture, structure, and

politics of the organization and its people. Job content and

satisfaction as well as new opportunities for job improvement

may result. Job tasks may increase in importance and variety

and the organizational structure may need to be changed.23 In

considering the setting this battalion is one of a kind in the

division and cannot rely too heavily on experience or

information from the other battalions. Additionally, the

chain of command runs straight to the division commander level

which causes numerous political problems with other commanders

often giving the air defense battalion tremendous influence.

Having legal and some logistical functions processed through

other chains often causes friction since these chains of

responsibility are not the same as that of the chain of

command. Power relationships are extremely important in that

the locations and uses of power must be known when designing

and implementing a system. Individual and coalition power

relationships must be recognized and not threatened if the

system is to accomplish its goal. 24  The battalion

organization often lends itself to competition and political

power struggles as the batteries and the staff sections

compete for power, resources, additional responsibilities, or

the battalion commander's favor. The staff-line organization

also fosters problems as subunits have competing objectives

and ways of obtaining them (for example the S-4 wants to

# t , " : ' , ' I , %Y'?'L-A",&1AA ". :' ' :, ' . 2'.. .7'I-',. "> .' ',.\ <;':
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constrain the budget within limits while a line unit may feel

the need to spend extra funds to improve its maintenance

posture). The use of decision support systems may lead to

more consistent decisions and affect job designs, work flows,

culture, structure, and politics.25 The power of the staff

sections over the line units may be increased since the use of

computers in decision-making may lend them more credibility

(especially if perceived by the commander). Communication

flows may not be strictly in accordance with the

organizational structure due to personalities, rank, past

education (ROTC versus Military Academy), or position (staff

versus line or Chaparral versus Vulcan). Finally, the stage

at which the organization is located in terms of Information

System (IS) development must be considered prior to designing

and implementing the proposed systems as suggested by Cash,

McFarlan, and McKenny.26

Images and symbols are portrayed to the different

participants and cause them to act in different ways.

Individuals have different perceptions of the organizational

structure, especially when considering work flow,

communication flow, and authority.27 It must also be noted

that the decision-making in a military organization is the

result of numerous factors. Most military decisions are

thought to be the result of rationally considered

alternatives, possible results, and the chances of those

results occurring (Pfeffer's rational action or Huber's



W,. - 7 W75m, .- A" MY K .

30

Rational Model). Other decisions result from the pressures of

the external environment (Pfeffer's external constraint or

Huber's Political/Competitive Model). Some of the external

environmental constraints consists of technical advances,

legal requirements, political, social, economic, cultural,

educational, and resource factors.2 8 Others decisions within

the organization are often made as a result of the military's

many standard operating procedures or programs or as a result

of the training, socialization, and reinforcement found in the

military society (Huber's Program Model). It is essential to

study such programs as standard operating procedures and rules

of thumb in order to understand the organization.2 9 These are

only a few of the problems that may be present in the

organization and must be identified in order to minimize their

impact on the system design and implementation.

Solutions Available For DSS

The next step is to consider the solutions that are

available for use as decision support systems. This study

proposes several solutions to be considered as aids in the

form of decision support systems to be used in the staff

sections. It is not the purpose of this paper to actually

design the systems but to propose the area for study of

potential system use.

In the S-1 Section there are numerous possible uses

for decision support systems. In the personnel management

area officer and senior noncommissioned officer assignments

--. 1
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within the battalion could possibly be improved through the

use of a system that structures the nebulous problem of taking

into account the individual and his qualifications, the

environment of the proposed assignment, the constraints on the

individual and the job, and the objectives desired by the

commander. A similar system might also potentially be used to

handle some of the legal requirements such as assisting the

commander in determining punishments in Article 15 nonjudicial

hearings by allowing input on a soldier's financial and

personal circumstances, past record, the recommendations of

the soldier's superiors, and the possible punishments based on

the soldier's rank and status. It must be noted that such a

use for legal hearings would probably meet great resistance.

Other administrative duties might utilize decision support

systems. Data processing might be more appropriate to assist

the clerks who now use only a word processor and a copy

machine.

The S-2 Section would probably have fewer applications

for systems. Some potential uses would be in the area of

processing security applications. A system could ask basic

questions to help the decision-maker determine the need for a

security classification based on an individual's past record,

future jobs, present job, need to know, and leader

recommendations prior to requesting the security clearance

from higher authorities.

The S-3 Section probably has the most difficult job in

p.
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addressing unstructured problems. The responsibility of

maintaining a unit's combat capability through training is

extremely difficult due to the problems of deciding on what

training events will be most beneficial given the limited

resources. A decision support system, such as DSS-DU, that

structures these problems by presenting the training

alternatives available (whether individual Skills

Qualification Testing, field exercises, classroom studies, or

small unit training), the constraints present in the form of

limited resources (whether time, space, ammunition, personnel,

funds, or supplies), the environment (such as the commander's

expressed interest or emphasis, the type unit, the type

terrain available for training), the causal relationships

between particular types of training and combat effectiveness

(as measured by evaluations), and the objectives desired by

the commanders at all levels of the organization would be

extremely useful.

In the logistical area of the S-4, other forms of

decision support systems could be utilized. Simple systems

that may only be models created on Lotus spreadsheets could be

utilized to determine resource consumption for particular

exercises. For example, fuel consumption for certain

exercises could be determined based on the type and number of

vehicles involved, the length of time of the exercise, and the

expected distance to be covered. Such a model would be

valuable to the S-3 in planning unit exercises based on
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resources available and to the S-4 in allocating those

resources. The battalion budget could also benefit from such

systems by enabling the S-4 to allocate funds and to test

certain scenarios of activity and their influence on funds use

in much the same method as that mentioned earlier. More

complicated systems, such as DSS-DU, could be utilized to

structure the problem of budget formulation and requests since

such a financial process depends on the environment, the

financial constraints, the objectives, and the methods used to

obtain those objectives.

The maintenance personnel, on the other hand, could

use simple decision support systems to allocate maintenance

resources, such as personnel, parts, and equipment, to help

insure the highest maintenance readiness possible for the

battalion overall and for the individual subunits. The

Medical Sections's use of decision support systems would be

limited due to their limited medical capability.

As can be seen from the previous discussions there are

numerous possible uses within the battalion staff of simple

decision support systems. It has been the intention of this

study to focus on only a brief illustration of the potential

uses within the staff sections without actually trying to

design the system or look at the use of such systems at the

battery level. There may be some improper solutions suggested

to these problems although all of these suggested systems

could work. The actual acceptance or rejection of such
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systems would be determined more by each individual

battalion's composition, personnel attitudes, leader support,

and division/post-level support from IS personnel.
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CHAPTER VII

SPECIFYING THE DESIGN PROCESS

Since this paper has only proposed areas for future

in-depth design and implementation studies of decision support

systems at the battalion level, a design process must be

mentioned in order to establish a method for designing the

specific solutions and for assigning responsibilities. Each

air defense battalion does not need its own specifically

designed system. General decision support systems using

flexible models can be designed for all units of this type

using hardware and software currently available on the market.

A truly in-depth analysis of all the functions of the staff

sections must be conducted by experienced personnel to

establish all of the requirements that can be met by using a

decision support system. Once the functions are specified and

the models created or adapted to the current situation, then

the systems can be implemented in the organization.

The manner of the implementation will be critical to

the successful use of the systems. The support of post-level

IS personnel and the battalion commanders and executive

officers, the education of the user, the applicability to

current real-life problems, the ease of access, and the

continued up-grading as methods and equipment change are only

a few of the essential ingredients to successful

35



36

implementation and use. Finally, and possibly most

importantly, both IS personnel and air defense users must be

involved in analyzing the organization, designing the models,

and implementing the systems.
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CHAPTER VIII

EXAMPLE OF DSS APPLICATIONS

Three examples of models created using simple decision

support systems can illustrate the application of computer

aids to administrative functions at the battalion level.

These three decision support systems are provided only as

examples of the potential for such systems. A more complete

discussion with computer printouts of results can be found in

Appendices A, B, and C.

The first sample decision support system is a model

created for use by the S-1 Section (Administration) and the

S-2 Section (Security) utilizing an SAS program developed by

the SAS Institute (See Appendix A). The user creates a data

file of names, ranks, social security numbers, security

clearances, military occupation specialty (MOS) test scores,

and ages. As required, the user can then quiz the system

using some of the commands as shown in Appendix A. As can be

seen from this illustration, a decision support system using

SAS can be used to select information, print the data, and

create tables and charts. Such information is valuable in

determining an individual's suitability for a job based on

rank, MOS test scores, or security clearance. Additionally,

the status of the unit in the rank structure or security

clearance numbers can be determined which would aid in

37
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requisitioning personnel of the proper ranks and clearances.

The unit commander may also be able to determine the unit's

training status by rank or age which would help him focus his

training to achieve the greatest effect.

The second example of a decision support system

consists of a model for the S-4 Section (Logistics). It uses

the Interactive Financial Planning System (IFPS) program

developed by Execucom Systems, Inc. (see Appendix B). In this

budget model the user inputs data for the required years 1986

- 1990. The data consists of the 1986 funds and fuel

allocations, the 1986 estimated expenses, and the 1987 - 1990

expected allowances for inflation. Total revenue, total

expenses, remaining funds, and funds utilization can then be

determined. Additionally, "What If" scenarios can be used to

change certain variables to determine the effect on the unit's

proposed budget. The program can also generate formal

reports. Such a system would be beneficial in creating a unit

budget by demonstrating the effect of certain variables and

scenarios.

The third application of a decision support system is

a simple model for the S-3 Section (Operations) and the S-4

Section (Logistics) using the Lotus spreadsheet package (see

Appendix C). This example of a fuel resource allocation model

can be used to allocate fuel to meet scheduled training

requirements as well as to determine the most efficient use of

the fuel resources available. The input data consists of the

fuel available, the unit exercise requirements, vehicle fuel



39

usage rates, and certain miscellaneous data. The model is

then used to calculate exercise fuel usage and predicted fuel

usage for the year. Fuel can then be appropriately allocated

or readjusted as necessary to meet operational requirements.

The input data can be varied to determine the effects that

changes in the data variables will have on the fuel usage and

allocations. Lotus' graphics capability can then be used to

illustrate the results of the calculations. Such a simple

model would be extremely beneficial by effectively allocating

fuel resources among the units of the battalion. It will also

aid in promoting communication between the S-3 Section, the

S-4 Section, and the subordinate units.

These three simple examples of decision support system

models are included here to illustrate the various

applications that are available. They are intended to show

the kinds of things that can be done, not necessarily to

recommend these particular approaches.

Systems can be more detailed than these examples if

needed, since additional variables can readily be added.

These models demonstrate the tremendous potential that

decision support systems can have in aiding these young

officers to properly plan and use the resources effectively.
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CHAPTER IX

CONCLUSIONS AND RECOMMENDATIONS

In today's world of scarce resources and increasing

responsibilities, new and more efficient methods of

management are essential to survival. This study has

suggested that the battalion-level military organization, in

particular the Army's Chaparral/Vulcan Air Defense Battalion,

is one organization that can take advantage of today's rapid

advances in technology to improve decision-making.

The recommendation of this analysis is that there are

potential uses of decision support systems within the

Chaparral/Vulcan Air Defense Battalion that should be

examined in much more detail by information systems and air

defense personnel. Particular emphasis should be placed on

personnel assignments, legal requirements, security

clearances, training, resource consumption, resource

allocation, budgeting, and maintenance. Further studies may

produce additional areas of use for such systems. By

utilizing advanced technology and better decision-making the

military can better compete for the necessary resources and

can accomplish its mission more effectively.

40



APPENDIX A

S-1 AND S-2 USAGE

OF DSS WITH SAS
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Appendix A is an example of a simple decision support

system model for the S-I Section (Administration) and the S-2

Section (Security). This model uses an SAS program developed

by the SAS Institute. In creating this decision support

system the user inputs data consisting of the names, ranks,

social security numbers, security clearances, military

occupation specialty (MOS) test scores, and ages into a file

called ADAINFO. This data can be downloaded from a central

source. A number of commands as listed can then be given to

the computer:

COMMAND RSL

PROC PRINT; Lists selected data with column
headings

PROC FREQ; Produces a table giving the
TABLE SECURITY; security classifications,

frequency, and percent

PROC MEANS; Gives the average score and age
VAR MOS AGE; as well as the standard

deviation, minimum value, and
maximum value

PROC CHART; Produces a frequency bar chart
VBAR RANK; for the number of individuals

of each rank in the unit

PROC PLOT; Plots the individual's rank
PLOT RANK *MOS; with his test score

PROC CORR; Produces a table with the
AGE; correlation information between

a soldier's age and his test
score

PROC CHART; Produces a frequency bar chart
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This simple decision support system can be expanded to include

other variables as well as more data entries. The flexibility

of the system commands enable the user to obtain information,

print the data, create tables, and produce charts. Such

output is important in enabling the leadership to improve its

decision-making.
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FILE: WORKFILE SAS Al ACADEPIC 3081 HPO 3.4 1318)

CMS FILEDEF JUNK DISK ADAINFO DATA;
DATA MILDATA;

INFILE JUNK;
INPUT NAME 1 1-10 RANK S 12-14 SSN 16-24 SECURITY S 26-27 MOS 29-31
AGE 33-34;

PROC PRINT;

PROC FREQ;
TABLE SECURITY;

PROC MEANS;
VAR MOS AGE;

PROC CHART;
VBAR RANK;

PROC PLOT;
PLOT RANK*MCS;

PROC SORT;
BY AGE;

PROC CORR;
VAR MOS AGE;

PROC CHART;
VBAR SECURITY;
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FILE: ADAINFO DATA 41 ACADEMIC 3081 HPJ 3.4 ( 35)

ADAMS 5G1 892425211 5 100 25
ALLAN PV1 756401232 C 99 1;
AYERS PVI 732102421 C 91 19
BINGHAM SSG 369203451 S 100 27
BUTTERFELL SSG 435401239 Ts 93 2S
CLEMENTS PVI 211711452 C 71 21
DAY SGI 322512666 C 35 25
DELLOMS SGI 423321241 C S9 22
ELRIDGE FI 671113459 C 71 12
FARMER SG 999222453 C 91 23
GUTHRIE PVI E74514691 C 39 19
HARRIS PVI 543231466 C 88 27
HILLARY SSG 8663?6271 S 95 29
JONES CPL 724534671 C 96 24
MASON PVI 649215269 C 83 2C
MILLER PVT 639232333 C 51 19
PETERS SG1 2121.37391 C 75 21
ROSEN3ERG SSG 222233299 T 95 23
SIMON CPL 522328591 C 36 21
STEVENS SG1 721161592 C 75 19
STELdY SSG 543229399 S 90 22
TILBY PVT 323271991 C 71 1P
TREAD6ELLS FVI 621931993 C b9 1E
VICTOR PVT 235422777 C 51 21
VILMON SG T 431191161 C 59 23
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SAS

DATA FILE

OBS NAME RANK SSN SECURITY MOS AGE

1 ADAMS SGT 892425211 S 100 25
2 ALLAN PVT 756401232 C 99 19
3 AYERS PVT 732102421 C 91 19
4 BINGHAM SSG 865203451 5 100 27
5 BUTTERFELI, SSG 435401239 TS 98 21
6 CLEMENTS PUT 211711452 C 71 21
7 DAY SGT 322512666 C .5 25
8 DELLOMS SGT 42?821241 C 69 22
9 ELRIDGE PVT 671113459 C 71 18

10 FARMER SGT 999222453 C 91 23
11 GUTHRIE PVT 874514691 C 89 19
12 HARRIS PVT 54323146b C i3 27
13 HILLARY SSG 166826271 5 95 29
14 JONES CPL 7 24534671 C 9o 24
15 MASON PYT b492152, Q C 33 20
16 MILLER PVT 63q2328,8 C ol 19
17 PETERS SGT 212127891 C 75 21
18 ROSENBERG SSG 222233299 TS 95 IJ
19 SIMON CPL 622528591 C ) o 21
20 STEVENS SGT 721161592 C 75 19
21 STELBY SSG 543229399 s 90 22
22 TILBY PVT 323271491 C 71 13
23 TREADWELLS PVT 621961994 C 69 13
24 VICTOR PVT 235422777 C 51 21
25 VILMON SGT 431191161 C -59 23

Mom
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SAS

FRECUENCY OF SECURITY CLASSIFICATION

SECURITY FREQUENCY CUM FREQ PERCENT CUM PERCENT

C 14 19 76.COG 76.0C0
S 4 23 16.000 92.000
TS 2 25 8.000 l00.000

I
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SAS

MEANS OF MOS %ANO AGE

VARIAB3LE N MENSTANDARD MINIPUM
DEVIATIO)N VALUE

MOS 25 33o32000000 13o94250097 51.COOOCCC
AGE 25 22404000000 3.2974737-1 18.GCCOocccC

MAXIMUM STO ERROR sum VARIANCE
VALUE OF MEAN

100.00000000 2978850C19 2083e0000000 194.39333333
29.00000000 0.65949476 55l.000000C 10.87333333
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FREQUENCY BAR CHART --- RANK

FREQUENCY
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SAS

CORRELATION OF MOS AND AGE

VARIABLE N MEAN STO BEV SUm MININUM MAXIMUM

MOS 25 83.32000 13.54250 2083.000 51sOOO 100.0000

AGE 25 22.04000 3.29747 551.000 18.00CC 29.0000

CORRELATION COEFFICIENTS / PROS > 1I1 UNDER HO:RNO=O / N = 25

NOS AGE

MOS 1.0000C 0.50179
0.0000 0.0106

AGE 0,5C179 1.00000
c.C1C6 0.0000
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SAS

FREQUENCY BAR CHART SECURITY CLEARNC S

FREQUENCY
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S-4 USAGE OF DSS WITH IFPS
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Appendix B shows a simple decision support system

model for the S-4 Section (Logistics). This model uses the

Interactive Financial Planning System (IFPS) program developed

by Execucom System, Inc. In creating this decision support

system model the user input data for the years 1986-1990. The

data includes the 1986 amount of funds and fuel allocated as

well as the estimated 1986 expenses for supplies, maintenance,

ammunition, fuel, temporary duty (TDY) assignments, training,

and miscellaneous. Allowances for inflation are built into

the model for the allocations and the expenses in the years

1987-1990. Total revenue, total expenses, remaining funds,

and funds utilization can then be calculated using the model

created. The original data can be printed in a working copy

followed by a formatted report of the same material using the

GENREPORT QUICK option.

"What If" scenarios are then run changing some of the

input data. In the first scenario change the supply expense

is increased to see its effect on the unit's proposed budget

for the five years. The five percent increase in supplies

results in a deficit in all five years. A formal report

format of these findings can then be generated. The second

scenario change increases the funds allocated while also

increasing the supply expenses percentage as well as the

inflation rate of the fuel expenses. The resulting effect on

the proposed unit's budget is easily calculated and a report

generated.
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This decision support system model allows the

logistics officer to estimate his budget over the years while

also determining the effect of particular changes in

estimates. In this manner the logistics officer can better

predict the financial future of the unit.
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R; T=0.01/0,01 ,7=?2:+$?

IFPS
NOW FORMATTtIG UISK,..
DISK ACCESSED AND READY
DMSFOR60.1R FORNMAT.',ILL ERASE ALL FILES OlI DISK 'C(19FI). 00 YC
D'ISFOR605 ENIER DISK LA7 EL:
DMSFr)R73.11 FORMATI:; DISK oc..
DMSFOR?721 21 CVLIOERS FORMATTED ON 'Ct19F)* ,

IFPSLOD: Reqin run from DSS IFPSDSS:.
INTFRACTIVF FINAkCA. L PLANNI'G SYSTEM - 10.,1
ENTER NlAME OF FILE C.LNT-AINING IODEL5 A'ID REPORTS
SHFRILYN
FILE S4ERILYNI P4OCfSSE)
PEADY FOR FXFCUIIVI C.0 M,1'AD
MODEL INCOME
READY FO EDIT LA.5T LINE IS 23
SOLVE
MODEL 1'PCCOE VERSION OF 03/11/36 14:42 -- 5 COLUMNS 13 VARI
ENTER SOLVE OPTIONS
LIST

MODEL INCO'OE VERSION IF 03/11/36 1:42
*I COLUv3 19.6-199"

2 * REVENUES
3
4 FUNDS ALLOCATION = 550100, PREVIOUS 1.')5
5 FUEL ALLOCATI)N 1 00000 PREVIOUS 1 1.05

7 TOTaL REVE%+LE = L* + LS

Q 4 FXPENSES

10
11 SUPPLIES = FUNDS ALLOCATION * .20, PREVIOUS * 1.03
12 MAINTENANCE 20JO00, PREVIOUS k 1.03
13 amlUN[1ION = 40000v PREVIOUS * 1.05
14 FUFL = 90',000 PRIIOUS 1.02
iS TDY 10000, PREVIOUS *.C5
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17 OTHER : 510'0, PRE'IOUS * 1.05

19 T)TAL EXPEh!ES LI 1 1 L12 + 13 + L14 + LIS + L1 1 + L17
20*
21 REmINING FUN3S iT'}rL REVENUE - TITAL EXPENSES
22
23 FUNDS UTILIZATION = ThIL EXPEhSES/TOTAL REVENUE
E4D 9F MODEL

QUIT
DASD 19F rETACHED
R; T=O,18/O.53 1?:?:55
SPOOL C3"SOLE STOP CLOSE
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Appendix C illustrates the use of an extremely simple

DSS model for fuel resource allocation using the Lotus

spreadsheet package. The S-3 Section (Operations) and the S-4

Section (Logistics) would find such a model beneficial. In

creating this fuel resource allocation model the user first

inputs data on the fuel resources available, the unit exercise

requirements, miscellaneous data, and vehicle fuel usage rates

(as given in FM 101-10-1 Staff Officers Field Manual of

Organizational Technical. Logistical Data). The fuel usage

per training exercise for each subordinate unit and for the

complete battalion are then calculated for the different

categories of usage. The yearly fuel usage for exercise

requirements can be calculated for each unit and compared to

the amount allocated by the logistics officer to determine the

amount of fuel remaining in each unit and the percentage of

fuel utilization. Using Lotus' graphics capability the user

can prepare graphs illustrating the yearly fuel usage and the

percentage of each fuel allocated to each unit under this

plan. Then the model can be changed in the subsequent

printouts to determine the effect of increasing the exercise

requirements (for all units or participating units), the

distance to the training area, or the length of the exercise.

By utilizing such a model the S-3 and S-4 can properly

allocate fuel among the units to support the established

training requirements. The training plans can then be

manipulated (distance, length, number) to stay within the



65

constraints established by higher headquarters while achieving

the greatest training benefit. Additionally such a system may

increase the cooperation and communication between the

operations and logistics staff sections which will truly

benefit the unit.
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