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ABSTRACT

DECISION SUPPORT SYSTEMS FOR OPERATIONAL LEVEL COMMAND AND
CONTROL by MAJ Ronald L. Johnson, USA 42 pagses.

The speed, complexity, and data base of military operations require that
military commandars be able to deal with large amounts of information. The
ability to act quickly is directly related to the capability to process this flood of
information. Any tool that can facilitate the decision making process enhances
command and control. Such a tool is called a decision support system.

A decision support system assists the decision maker in his decision
process and seeks to produce effective decisions. The uesirable criteria for a
decision support system are suitability, feasibility, and acceptability. Typically, a
decision support system involves the use of operations research techniques.
This monographs proposes that, in genaral, decision support systems are
beneficiai and that, in panticular, the Program Evaluation and Review Techniques
(PERT) are appropriate for an operational level decision support system for
command and control.

This monograph analyzes the question: To what degree can decision
support systems facilitate command and controf at the operational level through
the enhancement of the planning and conduct of major operations and
campaigns? This paper attempts to show how command and control is
enhanced, not how much. The analysis proceeds by first examining the
theoretical underpinnings of operational level command and control and the
nature of decision support systems. An historical example and a doctrinal
example are presented to demonstrate the utility of decision support systems.
The general criteria of suitability, feasibility, and acceptability are defined and
applied to the PERT model decision support system. The monograph concludes
that decision support systems can enhance operational level command and
control. Furthermore, itis proposed that the command and control operational
operating systems provide meaningful design criteria for the development of
decision support systems.
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) introduction

Time was. when talk of mathemetical calculations wouid raise a smile on the partof this or
that commander. Butthose days are now past when commanders couid rely solely on
their intition or on their combat experience, even on their ability just to *size things up".!

This quotation aptly describes how the complexity of modern wartare
places great demands upon military commanders. It predicts a horrible fate tor
those commanders who rely upon their intuition to fight future wars. ftmanis, as
William James describes - “born with a tendency to do more things than he has
ready-made arrangements for in his nerve centers™, then the challenges are
cbvious. When one considers this nature of man, one suspects that in wars
military forces attempt to do more things than their nerve centers are capable of
doing. The nerve centers in wars are the command and control systems.

The data base of military operations requires that military commanders be
able to deal with great amounts of information. Itis not a simple thing for the
military commander to analyze an abundance of facts. The volume of
information that staffs must process has increased since World War il and the
time allowed for decision making has decreased.3 When considering that tuture
wars will require joint and/or combined operations, the challenge is even greater.
The muitiplictty of options possible through the use of joint operations alone
demand improvements in command and control systems. In Command in War,

Martin van Creveld identifies five factors that have caused command and contro!

1John Erickson, “Soviet Cybermen: Men and Machines in the System", Signal Magazine, Dec 84, p
82.

2 viliam James, The Principles of Psychology (New York: Dover Publications, Inc., 1950), vol 1,p
113.

3V.V. Druzhinin and D.S. Kontorov, Concept, Algorithm and Decision, trans US Air Force,
(Washington, DC: US Govemment Printing Office, 1976), p 3.




systoms to bacome mora complex. Those factors are the nature of modern
military forces, the rapid development of information technology systems, the
interaction of modern military forces and technology, the increased vuinerability
of the command and control apparatus and the high cost of such systems 4
These factors pose senous challenges for military commanders in future wars.

Another factor that may atfact the command and control capability is the
size of the organization. A typical bureaucratic solution to problem complexity 1s
to add more problem solvers. However, recent emphasis to restructure our
services as a resuit of budgetary constraints as well as the changing world
situation will probably result in austere staffs. Recent actions to reduce the force
support this presumption and so the bureaucratic solution of expanding
headquarters to handle the flood of information is a logical, but not feasible one.
Given the changing nature of command and control in modern warfare, how do
we insure that in the future we will be able to conduct military campaigns which
link tactical actions to strategic ends? How will we be able to conduct this
operational level command and control under such conditions? Commanders will
need to rely upon more than intuition and combat experience.

A possible solution to this problem is some form of command and control
enhancement tool. A decision support system, a tool that facilitates command
and control, is what is needed. History is replete with examples of commanders
using formal and informal decision support systems to facilitate command and
control. Those systems have ranged from directed telescopes®, used by
Napoleon and Patton, to sophisticated analytical tools, used by the British and |
the Soviets in World War ii.

4 Martin Van Creveld, Command In War (Cambridge: Harvard University Press, 1985), pp 1-2.

5 The technique, “directed telescope®, involves acommander's use of specially selected, highly
Qualified, and trusted officers as specid observers.




The purpose of this monograph is to answer the question: To what
degree can decision support systems facilitate command and control at the
operational lavel of war through the enhancement of the planning and conduct of
major operations and campaigns? The purpose Is to show how command and
control 1s enhanced, not how much. This monograph starts with an examtnation
of the theoretical underpinnings of operational level command and controi and
the nature of decision support systems. A discussion of the general cnitena of
suitability, feasibility and acceptability is inciuded in the theoretical examination.
By looking at the experiences of the British Fighter Command in Worid War Il and
the current Soviet troop control doctrine, the monograph discusses the use of
operational level decision support systems. The synthesis of theory, history and
doctrine is then used to establish the specific desirable critena for a decision
support system for operational level command and control. Finally the
monograph proposes thatthe US Army Training and Doctrine Command's
operational command and control operating system provides adequate design

specifications for such a decision support system.

I, Theory of Operational Level Command and Control

Before discussing any particular level of command and control, one must
begin with a definition. Field Manual (FM)100-5, Operations, and Joint Chiefs
of Staff (JCS) Publication 1, Dictionary of Military and Associated Terms, serve

as important documents in assessing the meanings of this concept. FM 100-5

gives no explicit definition for command and control but suggests certain
principles to be considered. The notion that command and control systems must
be flexible enough to handle the fog and friction of combat is the dominant theme
in FM 100-5. Another theme that recurs in the manual is the need to have a

command and control system which allows agility. The optimal measure of




command and control effectiveriess is relative to the adversary. The optimal use
of time to collect, analyze and present information rapidly is key.6

JCS Pub 1 defines command anc .ontrol as :

The exercise of authority and direction by apropetly designated commander over

assigned forces in the accomplishment of the mission. Command and contiol lunctions

are performed through an arangement of personnel, equipment,

communications, faciliies, and procedures employed by acommanderin planning.

directing, coordinating and controling forces and operations in the accomplishment of the

mission.
This definition suggests that a command and control system consists of a
collection of things used to perform the command and control functions. Those
entities in the collection are the physical, human and procedural elements 8

The definition for operational® level command and control that appears in
the final draft of Training and Doctrine Command (TRADOC) Pamphlet 11-9
{Draft], Blueprint of the Battiefield, is the same as that definition which appears in
JCS Pub 11¢. TRADOC Pamphlet 11-9 [Draft] states that at the operational level,
command and control is usually a joint or combined activity and that planning for
campaigns generally follows the normal decision making process that is used at
the tactical level.'! Another approach in defining the command and control
process involves two separate functions - the function of command and the

function of control.

8 FM 1005, pp 20-22.
7TJCSPub1,p.77

8 Wayne P. Hughes, Comme | Within the Fr tk of A Theory of Comba,
(Monterey: Naval Postgraduate Schoaol, 1989), p.8, NPGS, §5-89-05.

9TRADOC Pam 11-9, p 4-9.
10JCS Pub1,p77.
M ibid, pp4-9-4-12.




The distinction between command and control as separate terms provides
insight into the process. 1.B. Holley says that the term “command and control"
as a linked pair appeared as a resuit of technological improvements which
replaced the commander's eyes and voice.'2 Command 1s closely associated
with the acts of perceiving and deciding and deals mostly with the power to act.
Command decides what is needed from the forces available. Control is closely
associated with the execution of the decisions made and deals mostly with
constraints on action. Control transforms need into action by communicating the
commander's decision to his subordinates and by continuous monitoring to
insure compliance and to assess changes in the situation.13 With the generic
terms well defined, an examination ~f the salient features of operational lavel
command and control is 1n order.

In terms of the different levels of war, command and control takes on
different, yet sometimes overiapping, functions. The interesting phenomenon is
that as one moves from one level of war to another, the command or control
functions become dominant. This is important because it may suggest that the
process can be improved if one of the components can be improved. In particular,
if at the operational ievel, the controi function is dominant, then we can improve
command and control by improving control. {see Figure 1]

Figure 1 proposes that as one moves from the tactical level to the
operational level, control dominates command. In situations where there 1s great
freedom of action, a commander has less constraints and restraints. As the
restraints and constraints increase, freedom of action decreases. Atsome point,

a certain constraint, say forces available, is such that the commander cannot

12,8, Holley, *Command, Control and Technology,” Defease Analysis 4 (Sep 88): p268.

13 Hughes, pp 8-8.




accomplish the mission without some sort of contro! upon the use of the
resources. Atthe operational level, a way of handling these constraints is by
sequencing or phasing. ftis through this controlling of operations that the

operational level commander is able to accomplish his mission.

Freadom of
Action 1
trossover
tommand i
dominant
—s Lovel of
wer
COMrol is
dominant

Figure 1

At the tactical level, commanders are concerned about fighting, at the
operational level, commandaers are concerned with where and how to fight. and
at the strategic level, commanders are concerned about whether or not to fight.14
These differances are important because they imply dominance of command or
control. In order to clarify the patrticular nature of operational level command and
control, a comparison of tactical and operational level command and control is

appropriate.

14 Clayton R. Newel, “The Levels of War,* Ammy Magazine, June 1988, p 27.




At the tactical level, the commander is concemed about generating and
applying combat power decisively.1% In order to do this, the tactical level
commander is involved with the planning, preparation and employment of
fighting forces dunng individual engagements and sustainment of those forces
during those engagements.}® TRADOC Pamphiet 11-9 [Draft] states that the
functions required by the tactical level commander invoive the process of
acquiring information, assessing whether action is required, determining what
those actons should be and then directing the appropriate action.'7 Van
Creveld states that the command and control process involves: information
gathering, estimation of the situation, deciding on a course of action, transmitting
of orders and monitoring of execution.!8 The handling and directing of forces in
battle is the dominant purpose of tactical level command and control . Atthe
tactical level, command dominates. Even though it is at the tactical level that
military forces will fight, it is at the strategic and operational levels where
decisions that shape the fight will occur.

At the operational level, there are many coordination pfoblems inherent in
the conduct ot major operations and campaigns. After determining the
conditions that must exist at the end of the campaign, the commander must plan

the employment of his resources so that he can successfully create those

'STRADOCPam 11-9,p5-7.

16 Stephen E. Runals, *A Different Approach,” Military Review 87 (October 1987): p 48.
17 TRADOC Pam 11-8,pp 5-7 - 5-10.

18van Creveld, pp549.




conditions.19 FM100-5 states that in the oparational level commander's analysis

of ends, ways and means, the following three questions29 must be answered:

(1) What military condition must be produced in the theater of war or
operations to achieve the strategic goal?

(2) What sequence of actions is most likely to produce that condition?

(3) How should the resources of the force be applied to accomplish that
sequence of actions?

This thought process is the essence of operational art. It requires the
commander to accomplish certain tasks to insure that an operational levei
perspective is maintained. Lieutenant General Sullivan2! hypothesizes that
there are nine spacific tasks that the operational level commander must

accomplish:

« orchestrate tactical actions from an operational perspective to achieve
overall campaign goals.

* prepare alternative actions and follow-on actions to the main effort of the
campaign plan.

» conduct long term, extended range intelligencs collection operations
and evaluate the situation in the theater for its operational implications.

« confront the enemy at the operational level of decision making so as to
defeat his operational art at work.

« orchestrate opsrational level maneuver during the course of a
campaign.

* create operational reserves and employ them to gain the decisive
objectives of a major oparation or campaign.

19 Gordon R. Sufivan, “Leaming To Decide at the Operational Level,” Miitary Review 67 (October
1987):p 17.

20RM1005,p 10.
21Qyiivan, pp 18-20.




* properly mass fires at operational depths in support of campaign
objectives.

» make operationali level decisions to keep the campaign at a high tempo
to achieve operationally decisive objectives.

« anticipate the time and place that culminating points will occur; assure
that friendly forces will be secure at such times and attempt to overextend the
anemy early and strike him while he is vuinerable.

All of these tasks require the commander to make a decision that involves the
resourcing of his operation. Since the means are often limited, the commander
must make a determination of when and where to accept battle, while using the
strategic goals as the point of focus for determining the necessity of the
angagement or battle. (fthe operational level commander has the wrong
perspactive and conducts tactical operations as opportunities arise, his forces
may be whittled away. As a result, he is incapable of conducting future
operations. Therefors, the control of these tactical operations is essential at the
operatior}al level. Operational level commanders control resources and actions
but they really make few decisions in the actual conduct of an operation.22

An article published by the Polish Army Commander in Chief in the early
1940s that compares operational lavel and *actical level commander roles
demonstrates that command and control at these levels are quite different. it
states that the commander must know how to force the enemy to accept battie in
time and space so as to assure complete freedom of action while denying the
same to the enemy. It further states that this preservation of freedom of action

depends on many factors which differ with the level of command. 23 Atthe

22eM100-8,p3-7.

s ,* The Role of the Commander in Battle*, Military Review, 23 ( October 1943): p. 24.
Translated from Polish *Beflona’, amonthly Polish magazine published in London by the General
Headquarters of the Commander in Chief of the Polish Amy.




operational level the factors were the speed of concentration of large units in a
given area and the concentration of the bulk of fnendly forces in a manner that
endangers the enemy flank. At the tactical lavel the factors were the
preservation of the bulk of ones own forces in readiness for the decisive blow, the
attainment of surpnise, and adequate firepower at the decisive blow. The factors
support the notion that contro! dominates at the operational level. The
concentration of forces, such as operational reserves, requires a great deal of
control.

A commander with a tactical perspective may be mostly concerned with
handling his forces so as to strike the enemy the hardest. From that tactical
perspactive, the freedom of action is available to inflict the blow by tactical
maneuvering of the reserve. The commander with an operational parspective
must be looking forward to subsequent operations. The decision to offer battle or
to commit the reserves at this level has impact upon the accomplishment of the
stratagic goal. The control function which deals with the commander's ability to
constrain tactical actions is important at the operational level. This contro! allows
the commander to increase or diminish the effects of the tactical operations. The
overall effect depends upon this control. The freedom of action is key at the
tactical level; control is the key at the operational level.

i is the scope and focus of operational level commAand and control that
distinguishes it from that at the tactical level. An analogy proposed by Carlson24
clarffies the difference in focus of the differing levels of command and control.
Carlson proposes that the strategic level commander is interested in the design
function and that the tactical level commander is interested in the execution

function. The operational level commander is the one who is interested in

24Kanneth G. Catson, *Operationa Level or Operational Art?,* Military Review 87 (October 1987):
pS52.
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linking the design to the execution so he must do a little of both to provide the
executors with the wherewithal to implement the ideas of the designers. So if
you consider that the objective I1s to build a houss, then you could tmagine that
there are three levels of thinking involved. There is the architect, the carpenter
and the constiL...on engineerbuilder. In the context of building this house, it1s
the construction engineer who is concerned about getting the bulidozer on time,
or whether the lumber shows up in the right quantity and at the nghttime, or
whether the lawn should be seeded or sodded. The construction engineer must
know how to modify the architect's design and how the carpenter does his work.
The construction engineer, as the operational artist, must organize the effort.

Based upon the definitions and the comparisons between command and
control at the various levels, one now understands the questions posed at the
beginning of this saction: (1) What is operational level command and control?
and (2) Do the functions of command or control dominate the process atany
particular level? The list proposed by Lieutenant General Sullivan is the key to
the first question. As for the second, this author contends that at the tacticat level,
command dominates the process, but at the operational level, control dominates.
Without overextending the analogy proposed by Carison, it is clear that the
construction engineer exaris both command and control over the carpenter.
Typically, the engineer is mostly concerned about orchestrating resources and
effort so that the end state can be achieved. This orchestration is most often
manifested by some process that monitors the execution - the control process.

It is not to say that the process of command and contro! can be done by
focusing on that entity which controis the process. Command and control is and
wiil always be a human-centered endeavor. The complexity of war at the
operational level is such that the decision maker cannot aiways be at the place to

axert his influence and thus must rely upon the contro| aspects to assist his

1




decision- making. The key for the operational level commander is to bring some
kind of order to the chaos that is characteristic in the command and control of
military operations atthat fevel. Some knowledge about the nature of this chaos
and the identification of what is really needed may provide a starting point for

minimizing this entropy.

i The Nature of Decision Support Systems

... presentday military forces, for all the imposing amay of clectronic gadgetry at their
disposal, give no evidence whatsoever of being one whit more capabie of deaiing with the
information needed for the command process than were their predecessors acentury of
even amillennium ago.25

Van Creveld suggests that modern armies are no more capable of
command and control than they were centuries ago even though technology is
different. Modern warfare has placed substantial iniormation demands on the
operational level staff. Technology has created an information explosion. Given
the limited resources and the time available, staffs typically attempt to deveiop
plans based upon the most dangerous thing that the enemy will do. This “mini-
max" strategy is oriented toward the strategy of an enemy which is most
unfavorable to us. !tis a guaranteed strategy in which the outcome cannot be
worse than intended regardless of what the enemy's strategy is. Another
approach which we often take is to accept risks to our strategies and then to
proceed with the same strategy. The problem with such an approach is that
oftentimes we determine that the job cannotbe done. This is only because we
have expected too much of our enemy. So now the operational level

commander has to sequence or phase his operations to maximize the return from

25van Creveld, p 265.
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his available resources. As a result of this operational level planning, the desire
for more information arises.

Current command and control systems have attempted to provide all of
the information a commander might need and to push that information into the
command post. All of these systems tend to overwhelm the commander with
irrelevant data while wasting valuable staff resources. A good command and
control information system must provide the commander with what he needs
rather than to fiood him with meaningless reports.26 Therefors, the system that s
used to facilitate command and contro) at such a level must be capable of
providing information in the right form, at the right place and at the right time for
use in the right way.27 As information “pours” into the headquarters it needs
sorting, correlating and displaying. Staff officers receive, store, relate, compare,
ponder over, assign a credibility value to, post, judge worthy of action, pass on,
otc.28 it is clear that the staff could use some sort of decision aid. Decision
support systoms provide such a means for command and control.

The operations research community views the aiding and supporting of
decision making through the use of computers as decision support systems.
Additionally, any analytical method used to facilitate the decision making
process is a decision support system.

A model of decision making as shown in Figure 2 will assist in
establishing where in the decision process the decision support systems can

help.

26 James P. Kzhan, D. Robert Worley and Cathleen Stasz, Understanding Commanders’
Information Needs (SantaMonica: Amoyo Center, RAND, 1889),p 8.

27, p1.
28 John H Cushman, “The User's Viewpoint®, Signal Magazine, August 1983, pp 47-49.
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Fgure 2

As seen in Figure 2, the first step in the chain of events deals with the reception,
perception, selection, storage and display of information. The first step is
necessary to provide the input for the second step. In the second step one of
three things can occur. Either the situation is familiar due to a pattern or the
situation is similar to several patterns or the situation is completely new. Asthe
situations become more fuzzy, then it becomes necessary for the decision maker
to seek more information to clarify the situation. Notice that in this model, the last
feedback link is at step 2 and so this clarification link is an importantone. After
situation recognition, the decision maker enters the process of decision making.
He first attempts to prepare variants of the decision, then evaiuates the
effectiveness of each, and then decides. The variants are normally functions of
experience and education, espacially when time is of the essence. Sometimes
the evaluation process will suggest that none of the variants are satisfactory,
perhaps because of risk, and a search for a new variant is required. The
operational level decision maker must develop variants that are differant and

atypical in order to provide some flexibility. 1t is probably here, in these last

14




three steps, thatthe decision support systems can facilitate the most. In order to
do that though, the decision support system must facilitate the decision maker's
ability to develop plans thatare suitable, feasible and acceptable.

Thesae criteria of suitability, feasibility and acceptability are especiaily
appropriate. A fundamental military principle states that the attainment of a
military objective depends on effactive operations involving the salient features of
physical objectives, relative positions, apportionment of fighting strength, and
insurance of freedom of action each fulfilling the requirements of suitability,
feasibility and acceptability.29 These criteria are robust and provide general
desirable characteristics for decision support systems. A suitable end is defined
by the effect desired. Feasibility is concerned with comparing resources to see
whether the desired effact can be achieved. Acceptability of the resuits of this
effort is determined by an assessment of the costs and risks involved. Basically,
this involves an ends-ways-means analysis. Any decision support system that is
to facilitate command and control at the operational level must be capable of this
sort of analysis.

The difficulty with accepting decision support systems may be attributed to
many reasons. The main arguments3? against using the computer or other
analytical tachniques to solve problems of human behavior (i.e. those problems
requiring intuition, common sense, strange experiences, conjecture) are:

(1) The computer may become “confused” and make mistakes

(2) The computer is not responsible

295, Naval War College, Sound Miitary Decision, (Newport, RE: U.S. NaviWar College, 1942),
pp1-41.

30y v. Druzhinin and D.S. Kontorov, Concept, Algorithm, Dedision, rans. U.S. Air Force
(Washington, D.C.: U.S. Govemment Printing Office, 1972),p 9.
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(3) The computer does only what it is‘programmed to do and is incapabie
of creativity
One would agree that no computer can do what a staff does, but the computer
can help with the simple functions and allow the staff to spend its time more
efficiently. Another reason, credited to Ackoff, is the notion that these decision
support systems cannot adapt quickly to change 31 Ackoff suggests that most
decision support systems seek to produce optimal solutions whose optimality
deteriorated with time because of the fluidity of the situation. This is exacerbated
by the ever changing environment of warfare. Ackoff and others would prefer
systems that could “leam to adapt quickly and effectively with the turbulent
situation® 32

Within Ackoff's logical, but irrelevant argument i1s the imbedded failure to
understand what a decision support system is designed to do. Decision support
systems are different from traditional computer-based approaches to problem
solving in that they are used to help solve the unstructured problems typical of the
decision maker's real world. Decision support systems rely on the decision
maker's insights and judgement at all stages of problem solving —-from problem
formulation to choosing the relevant data to picking the solution method and so
on33

in the premier publication on decision support systems,published in the
1970's, Morton and Keen define decision support systems in a rather ioose

manner. The book states that decision support systems reprasent a point of view

31R.L. Ackolf, “The Future of Operational Research is Past,” Joumal of Operational Research
Society30 (1979): pp 93-104.

32R L. Ackoff, "Resurrecting the Future of Operational Research,* Joumal of Operational Research
Society 30 (1979). pp 189-199,

3 vazsonyi, “nformation Systems in Management Science”, lntertaces 8, (Nov 78): pp 72-77.
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on the role of the computer in the management of the decision making process 34
The authors make it quite clear that decision support systems assist decision
makers in their decision processes in semistructured tasks, that decision support
systems are used to support and not to replace the decision maker's judgement
and that they seek to improve the effectiveness and not the efficiency of the
decision maker. This does not mean that an improvement in efficiency will not
occur. Adiscussion of the meaning of the terms semi-structured and
effectiveness deserve clarification.

A structured task is one in which the process of solution can be
accomplished by a computer without the aid of human judgement. An
unstructured task is one that cannot be automated as a structured one and can
only be solved by intuition. Given those two definitions, it is logical to see thata
semi-structured task is one that falls somewhere in between these two
extremes.35

Effectiveness involves identifying what should be done and ensuring that
the chosen criterion is the relevant one 36 Efficiency is the performance of a given
task as well as possible in relation to some predefined parformance critena.
Effectiveness is doing the right job and efficiency is doing the job nght.
Effectiveness involves judgement in determining exactly what must be done and
how. Efficiency implies the greatest benefit for the least cost. War may be
extremely costly and inefficient in the use of resources, but it's pumose is usually
for the future effectiveness of a nation. In general, the more unstable the

environment, the greater the need to focus on effectiveness. in the contextofa

34Peter G. Keen and Michael S. Morton,
Perspective (Reading, PA.: Addvson-Wesley Publlshmg Compmy. 1 978),p!.

Bibid, pt1.
36ibid, p7.
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decision support systom at the operational level this focus on effectiveness is
critical . For instance, decision support systems that results in efficient command
and control may lead to many tactical operations with little or no strategic
consequence - i.e. poor operational level command and control.

Definitions abound in the operations research community for decision
support systems that are business-based. These definitions still have
applicability to military command and control - the business of military operations.
A synthesis of the many definitions, in the context of a military command and
contro! system leads one to say that a decision support system;

(1) may be computer based.

(2) awds the commander in solving semi-structured and unstructured
problems.

(3) plays a supportive role; does not replace the commander.

(4) generates information, through models, in support of
decisions.

Additionally, to be useful to any organization, these decision support systems
must be adaptable, flexible and easy to use.

It is important to state that decision support systems at the operational
level serve a function that is separate from mere data handling, information flow,
or report generation. Decision support systems are focused on decision making.
The aim of decision support systems is to improve decision making effectiveness.
Of courss, this is difficult to measure quantitatively. Efficiency is often measured
in terms of cost and time, but effectiveness requires some understanding of the
variables that affect the performance. The key here is that it can never be proven
that a decision support system brings about improvements in decision making.

The decision support system can only provide the support and stimulus to the
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opérational level commander in achieving those improvements.37 In determining
the ways in which to accomplish certain ends, given a limited means, the
operational level commander may assess that risk is involved in conducting an
operation. A decision aid such as a decision support system may limit nsk by
encouraging uniform decision processes and outcomes which wouid ideally
reduce the vanance in the successtul selection of ways.38 In other cases,
however, this reduced variance may not be desirable as it may suggest a pattern
in the commander's thinking. This could facilitate the enemy’s interruption of the
dacision cycle.

Theoretically, the benefits to be gained by using a decision support
system include the abilities to:

(1) examine more aiternatives.

(2) gain a better understanding of the organization through an
appreciation of the capabilities and limitations of vanous type of units.

(3) respond quickly to unexpected situations.

(4) conduct “what if?" analyses.

(5) acquire insights into the operational level of war.

(6) optimize the use of resources available.
All of these offer qualitative benefits and establish meaningful critena for what
decision support systems should do for an operational level commander.

There are no studies that examine the effectiveness of decision support
systems in a miltary environment. On the other hand, there are such studies that

were conducted in business environments. An eight week empincal study3® was

37ibid, pp 8-11.

38 Ramesh Sharda, Steve H. Bar and James C. McDonnef, *Dedision Support System
Effectiveness: A Review and An Empinical Test,* Management Science 34 (February 1988). p 153.

39, pp 139-158.
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conducted and the groups with access to decision support system made
significantly more effective decisions :n a business simulation game than their
nor - acision support system counterparts. Initially, the decision support system
group took more time as they were adapting to using the decision suppon system
but times converged in about three weeks. The study also showed that the
decision support system teams did investigate more alternatives and exhibited a
higher level of confidence in their decisions.

Now, we understand the theory of decision making, we know what
decision support systems and their benefits are, a more practical question arises.
The question is: i, in theory, decision support systems can facilitate opsrational

level command and control, are there any exampies to substantiate theory? Yes,

the next section discusses an historical example and a current example.

IV.  Historical and Doctrinal Examples of Decision Support Systems in

nal &

Operational Level Decision making
The British in World War Il

An experience of the British in World War Il is a clear example of how a

decision support system was used to establish that a certain action at the
strategic level may have impacted on an operational level commander's ability to
conduct future operations successfully. As a result of operations research
techniques, the predicted outcome of future operations resulted in a change in
policy.

In the spring of 1940 the Germans opened their offensiv. against France
and the Low Countries. The British Fighter Command was involved in the
defense of France with ten of its Home Defense Squadrons which had to be
maintained and operated from bases in Europe. British Air Marshal Dowding,

head of the Fighter Command, knew that the British would suffer great iosses
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operating under the conditions of fighting over German-occupied territory. Any
plane shot down was lost. By May 1940, Dowding's estimate was confirmed.
The British were losing about three squadrons every two days. At this rate, the
Command would become incapable of defending Britain.

On May 14, 1940, Dowding leamed that the French Premier was asking
for ten additional squadrons and that Churchill, loyal to his ally, was determined
to grant such a request. Dowding intuitively saw a need to intervene. He sought
and was granted permission to attend the decision meeting.

Prior to that meeting, Dowding consulted with his operational rese.....)
section, a group consisting of scientists capable of conducting scientific analyses
and officers, capable of explaining military systems and procedures. Two key
players, Harold Lardnerand E.C. Williams, suggested that a study be conducted
based upon current losses and replacements to show the impact of giving more
squadrons to the French.

Williams' study was conducted within two hours which showed how
rapidly the Command's strength would decline and how much more it would
decline if losses were doubled while the replacement rate remained the same.
Lardner did not think that the tabular data would be easily comprehended.
Therefore, he transferred the findings to graphical form and passed the Williams'
graphs and reports to Dowding.

A 1957 account of that 15 May 1940 cabinet mesting establishes that the
Williams' graphs had great impact upon Churchill decision. According to that
account, Dowding was making little progress in convincing the Prime Minister
that supplying France with the additional squadrons was not as good idea. #t
was not until Dowding walked over and laid the Williams' graphs down in front of
Churchill did the Prime Minister decide. Not only did Churchill decide not to
send the additional squadrons, but all but three which were on the Continent
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were returned to the United Kingdom within days. Few would dispute that
Dowding may have lost the Battle of Britain in September had he not convinced
Churchill to make this decision .40

This was but one historical example of the use of an analytical toof using
operations research techniques to assist a decision maker. The significant
points about decision support systems are brought out also. One point was that
the decision maker was provided with situational awareness of present and
future conditions. The operational research cells were multidisciplinary -
scientists and officers. The form in which the information was displayed also had
some impact on the decision. Finally, it was the Prime Minister who made the
decision; the decision support system provided the situational awareness and

criteria allowing Churchill to make this decision.

nt Soviet Doctrine as X |

Perhaps the best present day example of decision support systems is the
troop control system used by the Soviets. The Soviets have taken a
multidisciplinary approach to the development of theories and techniques of
dacision making. Interestingly enough, this is a key principle upon which
operations research was founded.

Cybemetics, or the science of control, incorporates ideas from philosophy,
psychology, linguistics, science, and mathematics. The motivation for this
approach to warfare is clearly stated by Svechin in Strategiya. Svechin states:

Miitary actions will be conducted not by lyricism and not with dedamations, but with

specificmateriel. ¥ the goal will not accord with extant materiel, then the idea, incorporated
in our concept, will become just phrases and will manifestitself as fruitless shaking of fists.

40 Harold Lardner, * The Origin of Operational Research*, Operations Research 32 (March 1984):
PP 465475,
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There will be no blow capable of pushing the enemy back and leading us to acrowning

operation, to an operational victory. 41
The primary means of assessing whether the goal will accord the extant materis!
is the Soviet automated troop control system.

Soviet automated troop control, Automatizirovannaya sistema upravieniya
voyskami, or ASVU [ sometimes shows up as ASUV in Soviet literaturs | is the
application of computer technology to the fundamentals of their troop contro!
process.42 Soviet military writings make it quite clear that coordinated command
demands control of events and processes. Automation is not designed to
displace military skills or to override competent staff work.43 The logic behind
Soviet troop control is that staff planning and decision making can be facilitated
by decision aids. The notion is that commanders and staffs can be freed from the
resource estimation process and more time can be allocated to the judgement
processes.

At the front level, for example, the Soviet commander can develop his
situation analysis from the data retrieval system. The display of information
shows the deployment of both friendly and enemy forces, terrain, area of
operations, logistics requirements, etc. The commander can set out possible
variants to his operation and can war game the probable outcomes and enemy
intentions. The initial decisions made by the commander can be tested or
derived from the data retrieval system. Each Soviet division is capable of

accomplishing this analysis.44

41 Svechin, Strateqiya, Second Edition (Moscow: Voennyi Vestnik, 1927), p 367,

42 John Hemsley, Soviet Troop Control, (New York: Brassey's Publishers, 1982) pp 169-180.
43 Erickson, pp 78-63.

4 Erickson, p 82.
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While the Soviet notion of troop control, upravieniya voyskami, covers the
preparation for and the conduct of combat operations, this discussion will be
iimited to a small portion of their ASUV. This monograph is concerned with the
Soviet use of Program Evaluation and Review Technique (PERT)#% to plan
sequential and simultaneous operations at the operational level. Before doing
s0, a digression to discuss the Soviet dsfinition of command and contro! atthe
operational level is in order.

The Soviet Dictionary of Basic Military Terms defines command and

control as:

The constantdirection on the part of commanders and stalfs of ali phases of activity of
subordinated troops directed toward (utfillment of assigned missions. The basic
requirements of troop command and control are: continuity, firmness, flexibiity, and
quidkness of reaction to changes in the situation 46

The same reference dafines oparational art as:

A component part of militery art, dealing with the theory and practice of preparing tor and
conducting combined and independent operations by magjor field forces or mgjor
formations of the Services. Operational artis the connecting fink between strategy and
tactics. Stemming from strategic requirements, operationd art determines methods of
preparing for and conducting operations to achieve strategicgoals, and itgives the inital
data for tactics, which organizes preparation for and waging of combat in accordance with
the goals and missions of operations.47

A key characteristic of Soviet operational command and control is that it invoives
the synergistic combination of military art and military science to control their

military operations.

45 £or amore detailed explanation of the PERT technique, refer to Chapter 13 of CGSC Student
Text25-1, Besource Planning and Allocation, July 1988.

46 A | Radziyevskiy, ed, Dictionary of Basic Miitary Tenms, rans Secretary of State Department,
Onawa Canadia, (Washington, D.C.: US Govemment Printing Office, 1965)p 266.

47 ibid, p143.
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Soviet literature implies that the focus is on control mainly because the
Soviets perceive a need to act quicker than their adversary. This tenet of agility
is common to Western armed forces as well. The Soviets define their controi
cycle in accordance with a model that depicts the notions of command and

control and the actors involved in the process. The basic modal is48:

COMMAND
by
CONTROL SUg’FECT
CONTROL
le
FEEDBACK
Fgure 3

In this model, information flows from the operational level commander to
whomever is being controlied. In this case it could be the operational reserves.
The Soviets focus upon each part of this model and attempt to speed up the totai
process. The elements of time and tempo are key to successful Soviet
operations.

The critical element in troop control is the ability of the commanders and
staffs to assess the situation and issue orders as quickiy as possible.42 From the
Soviet perspective, this troop control cycle involves three specific components of
time, T operation, T controt, and T crincal. T operalion is the time required to accomplish

the desired action and T conirot is the time required to process information,

48 James F. White, “Soviet Automated Troop Control: The Mathematics of Decision®, master's
thesis, US Army Command and General Staif College, Ft Leavenworth, KS, 1987, pp 12-21.

49V, Ye. Savkin, The Basic Pri actics, trans. U.S. Air Force
(Washington, D.C.; U.S. Govemmenthtm Otﬁee 1972) p 185,
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formulate plans and then to transmit them to units. T crscatis the time after which

operations will not lead to the assigned goal or to the effectiveness planned or

expected. As a result, the Soviet model of troop control invoives the inequality:
T operation + T control < T critical

The object is to reduce the times on the left side of the inequality sign. The

Soviet cybernetic theory takes into account the uncertainty of war. The theory

implies that T eperation is difficult to control and as a result the Soviets focus on

methods of improving upon T controt

T controt is further decomposed into three components that describe time

required to accomplish associated tasks. The decomposition equation is:
Tcontrot=t1 + 2 + 13

A slight revision to the Soviet control system model demonstrates the meanings

of these times.

T Teontral )
P

tactical actions J

STRATEGIC
GOAL

f( Toperation

Figure 4
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itis clear from the diagram that t1 is the time to move information up the chain, t2
is the time to conduct higher headquarters decision- making processes, and t3 is
the time required to transmit information down the chain. The focus of the Soviet
automated systems to facilitate operational command and control is on 2. They
do notdo it as a matter of being too exact, they do it so that subordinate units can
have time to plan. Now let us examine one specific way in which the Soviets use
a decision support system to facilitate operational levet command and control.

The technique used by the Soviets to sequence major operations at the
operational level is called Satevoye Planirovaniye Upravieniye®0 (SPU), which
transiates to network planning and control. This technique represents no
onginal thought and is simply an application of PERT.

Network planning and control uses a network to depict logical or
resource-constraint relationships among tasks and events. in this context, a task
may be a battle as part of the campaign. An eventis a distinguishable point in
time that coincides with the beginning or end of a battle. In this case an event
could be the start or end of a particular branch or sequel.

Network planning and control allows one to conveniently visualize and
analyze the activities of many entities during a process. The complexity of major
operations at the operational level is such that both planning and monitoring 1s
difficult. Network planning and control allows these major opserations to be
represented as a set of ordered engagements and battles, both sequential and
parallel, that mustbe accomphshed as part of the overall operation. The major
purposes of the tachnique are to plan the imeline of the battle and to monrtor the
conduct of combat activities as the operation proceeds. This method assists the

operanonal level planner in identifying those tasks which are crtical. The critical

50 Hemsley, pp 156-158.
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tasks reprasent these tasks whese dslay may impact upon the sucassiul
completion of the entire operation. The network diagram also provides
information about those tasks which may be delayed without affecting the

outcome of the entire operation. An example of a netwark diagram which is used

in network planning and control follows.

AIR LAKRDING OF TRUOPS

U i F T 3rd CRUUP OF TRANSFER OF RU{NFORCEMENTS
CI.A ]F'E ~F THE 3rd ¢ 3 Y nE NTS
SS D FORCES ~NT HFAVY 7 TWE lst GEQUP OF FORCES
EQUIPMENT AND MATEHIAL MFAYS
AIR LANDING OF TROOPS AIR LANDING OF (42 HZLICOPIFRS) 140 BELICCATERY)
Or 1st CROUP OF FORCF3 TROOPS OF 3rd
{6 NELICOPTERS) CROL{* 2F FORCYS
\ {ls IIE‘LICUPTEKS)
“a, Sucudng ssrdyw-  Buccdea 43)3ywnoto Repedpocna Aodapriaenuy
note deconma itg @ decanma Jep ¥ 13p 8 v womep cpedcme
(8o (18 eep ) (40 s2pmoncaus)
1% ! ® 2 saxqing soxdyw R 3
TRANSFER OF MATERTAL PO 32 1
MEANS OF THE SECOND mgme puaname ; srroeemol
[4 my N
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(10 ecpmonrmos ) ﬂ’ﬂ‘f'a”.c'gag'mm OF TI!f. 3rd CROUP

<

——— OF FORCES
/ {4R HELICOPTERS)

AIR LANDING UF TROOPS TRANSFER (¢ PONTOCN DFPCT
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Figure $

The salient features of the network diagram allows the military planner to
consider the following®1:
1. What tasks must | accomplish to achieve the objectives?
2 What ars the logical relationships between the tasks?
3 Which battles can | conduct simultaneously?
4, Which operations must { condust sequentiaily?
5

Whet resourcss are raquired to conduct the operation?

51 Konstantin V. Tarakanov, Mathematics and Amed Combat, trans. U.S. Alr Force (Washington,
D.C.: U.S. Govemment Printing Office, 1974), pp109-113.
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6. What impact does changes to my plan affect the
achievement of the objective?

7. Which operations must | control carefully to insure
success?

The planning and control system technique gives the commander and his staff
the capability of separating important questions from secondary questions and to
clearly determine the tasks required at each level of command.52 A hypothetical
example by Tarakanov53 of the use of network planning and control to facilitate
command and control of a major group of forces is as shown in Figure 6.

The top part of the diagram depicts the concept of the operation (labels 1
through 21). Below the operations sketch is the network planning and contro!
diagram. The network diagram is read from right to left. The diagram shows all
forces participating in the operation on the right side and all of the activities on
the left. The major operations and tactical events are shown in their logical
sequence to depict dependent and independent operations. The specific
operations are shown as arrows and the actions to be conducted are indicated
below the arrows. Events are indicated by circles (nodes) and are numbered.
To describe the concentration of the Second Group of Forces, we can state this
activity as operation (1,6). Hers, the number 1 refers to the number of the node
where this activity begins and the number 6 refers to the number of the node

where the activity is completed.54

52hid,p111.

53 All of this information is taken from pp103-111 of Tarakanov's book. None of the andysis is
origina. Some of the interpretation was done by the SASO office at Fort Leavenworth,

54ibid, p 107.
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The activities and the forces are as described here., The handwritten
numbers are shown to clarify the actions. The actionsforces corresponding to

the numbers are:

1. The 1st.2d, 3rd, and 4th Group of Forces in position.

2. FirstGroup of Forces, consisting of the 1st,2nd,3rd, and 10th
Divisions.

3. First Group of Forces on the morning of day 3.

4. First Group of Forces days 4-5.

5. First Group of Forces on day 12.

6. Second Group of Forces, consisting of 4th, 5th, 6th, and 11th
Divisions.

7. Second Group of Forces at beginning of day 2.

8. Second Group of Forces- days 3-4.

9. Second Group of Forces - day 10.

10. Third Group of Forces, consisting of 7th,8th,9th and 13th Divisions.

11. Third Group of Forces - morning of day 3

12. Third Group of Forces - days 4-5; second echelon.

13. Fourth Group of Forces deployed around the towns of Lin, llo, and
Kent - moming of day 2; second echelon.

14. Fourth Group of Forces - day 5.

15. Fourth Group of Forces - days 11-12.

16. Assault Group - first amphibtous assault landing - morning of day 2.

17. Location of the River Fen.

18. Paratroopers - moming of day 2.

19. Armored Division.

20. 1stthrough 11th and 13th Divisions.

21. 2nd Corps Attillery.

22. Naval assault group; 22a - concentrated in boarding areas; 22b -
boarding; 22¢ - sea crossing and landing; 22d - bridgehead expansion; 22e -
entry into the First Combined Group of Forces reserve.

23. Navy operations; 23a - preparation for the transfer and
establishment of interaction with assault group; 23b - entry into rendezvous area;
23c¢ - assault group cover and support of assault group operations; 23d - cover of
shore flanks.

24. Airborne operations; 24a - concentrated in boarding areas; 24b -
gircraﬂ boarding; 24f- entry into the reserve of the First Combined Group of

orces;

25. Air Force operations; 25a - refinement of interaction; 25b - assembly
point cover; 25¢ - aerial preparation for the attack; 25d - aerial cover of the
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offensive; 256 - concentration of transport, aerial preparation for bail-out,
paratroop support; 25f - aerial support of the Second Group of Forces; 259 -
support of combat and other operations.

26. First Group of Forces; 26a - concentration in form up areas, 26b -
break out to the deployment line; 26¢ - deployment and attack; 26d - assautt
water crossing of the Fen River and accomplishment of next missions; 26e -
conduct of second operation.

27. Attillery; 27a - concentration in form up areas; 27b - deployment and
adjustment of fire; 27¢ - artillery preparation; 27d - escort | direct trace of artillery
branches at node number 38, where the artiflery is split between the First,
Second, and Third Group of Forces].

28. Second Group of Forces; 28a - concentration in form up areas, 28D -
break out to the deployment line; 28¢ - attack deployment; 28d - day 1 mission
accomplishment; 28e - day 2 mission accomplishment; 28f - join up with
paratroopers, assault river crossing, and accomplishment of next missions.

29. Third Group of Forces; 29a - concentration in form up areas; 29b -
break out to the deployment line; 29¢ - deployment; 29d - accomplishment of next
g\issions; 29e - ontry into the second echelon of the First Combined Group of

orces.

30. Engineer Forces; 30a - concentration in form up areas; 30b - mine
removal from friendly minefields; 30c - mine removal from enemy mine fields; 30d
- escort of the offensive; 30e - assauit water crossing support.

31. Fourth Group of Forces; 31a - concentrated in the area of towns Lin,
flo, and Kent; 31b - breakout to engagement entry line; 31¢ - engagement entry;
31d - accomplishment of the further missions of the combined groups of forces

32. Shows days from D-3 to D-12 with corresponding dates below.

The Soviets use the operations sketch with the network diagram to
examine operations in time and space.55 The network is used for operations
planning and force control during combat operations. The combination of the
sketches gives a holistic view of combat operations and provides a valuable
framework for examining semi-structured tasks. With both sketches, the Soviets
are able to find bottlenecks and to eliminate them in the planning stage. Thisis

not possible with an operations sketch alone.

S5ibid, p 107.
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An analysis of this particular network diagram reveals some key
operational considerations. The network diagram shows activity (1,6), which is
the concentration of the Second Group of Forces, as requiring one day to
accomplish. Since the next activity to be accomplished is two days later, the
operation (1,6) has two days of reserve or slack time. That means that it can be
shifted two days wrthout affecting the overall operation. Operation or activity
(13,20) also has soms reserve time but it cannot begin until forces are
concentrated. Otherwise Soviet principles of operational art will be violated 56
The Soviets believe in decision support systems and use them extensively to
facilitate operational lovel command and conirol. This has been butone

example of the way in which such a decision support system is in use today.

V. Conclusions and Implications

This monograph suggests the great potential for facilitating command and
control at the operational level through the use of PERT, a common operations
research technique. PERT techniques provide the operational level commander
with the capability of developing plans which are feasible and acceptable. The
cnteria of suitability can be assessed using another technique or decision
support system. In the Soviet Army, for example, an examinatit.)n of a nomograph
or a computation of the correlation of forces allows the commander to postulate
the desired effects. Having established a suitable effect, one can now examine
the feasibility of achieving the effect. For example, if an operation needs to be
conducted before a certain time ( perhaps because of enemy reinforcements ), a
PERT diagram can establish whether or not it can be done. Furthermore if the

operation cannot be done at that time, PERT allows one to determine the

56ibid, p111.
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accoptability of continuing the operation. The risks associated with the operation
are clear because PERT establishes a window in which the operations can be
completed Additionally, PERT techniques used in this manner allow the
commander to assess the feasibilrty of his plan throughout the execution of the
operation. The PENT diagram may also suggest branches to the onginal plan that
facilitate the achievement of the original objective. This single example suggests
that the use of PERT meets the criteria of those desirable characteristics ot a
decision support system.

A logical question is whether there are other criteria which military
decision supporn systems must have. if o, what are those criteria? Another way
to pose these questions is : Does the US Army (or military services) have any
document which precisely definas those things which must be done to have
offective operational level command and controi? The short answer is an
absolute yes; thatdocument s U.S. Army TRADOC Pamphiet Number 11-9
[Draft]. This manual is only a final draft and does not necassarily reflect current
Army doctrine. However, this manual serves as a base document for describing
Army requirements, capabilities and combat activities. A previous version of this
manual was approved in June 1988,

TRADOC Pamphiet Number 11-9 [Draft] provides a blueprint for the
batlefield from an operational perspective. The blueprint uses operational level
operating systems to define the major functions performed by joint‘combined
forces for successfully executing campaigns in a theater of operations. The
command and control operational operating system is shown in the following

figure.
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The following matrix shows that the operational level command and
control operating system's functions and subfunctions encompass the tasks

required for operational level command and control.57

Orchestration of tactical action 422thrud2.4andd 4
Branches and sequels 422and4.3

Continuous {PB 4.13,42.1,423and45
Disrupt enemy decision making 45

Employ operational maneuver 444,441, anddS

Employ operationd reserves 44.4,42.2,44.1,0nd4.5
Employ operational fires 444,441,45

Make operational leveldecisions 435,438,441, and4.1.2
Wentify enemy and own culminating pt 413,421,423,and45
Kentify enemy and own ctrofgravity 4.13,42.1,423, and4.5

Figure 8

57 This analysis is based upon the tasks enumerated by Sullivan (see page 9) and the definitions of
the functions and sublunctions found in Appendix C, Section 4, TRADOC Pam 11-9.
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Theoretically, the battlefield biueprint states capabilities in terms of
functions, but these functions do not imply a specific means. In that respect, the

bluepnnt can serve as a framework for analyses which address doctrine, training,

organizations and equipment.
Doctrine
Missions gm p————al  Training
Operstions « Engage Targets Organtzations

« Attack « Move Materiel

* Detend « Receiveand

Transmit inf ormation
Figure 9

Additionally, the blueprint supports the analyses of competing solutions to
operational effectiveness by providing a linkage between means and ends. The
battlefield blueprint is an excellent tool for the analysis of a decision suppon
system.

The caution here is that when using the blueprint to establish criteria for a
system, all of the operating systems must be examined for impact.58 The blueprint
functions offer a structure for developing periormance criteria. Having previously
defined those criteria desired of a decision support system, itis clear that the
command and control opsrational operating system defined by TRADOC
Pamphilet 11-9 [Draft], in connection with the associated other operating systems,

are both necessary and sufficient for operational level command and control.

S8 TRADOC Pam 11-9, pp 6-1 -8-3.
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US Army leadership is skeptical about the use of technology to mode!
combat functions. Typically, the introduction of technology for military use almost
always involves a small group of zealots with a vision. These zealots are
normally intensely opposed by most of the military community. A classic
example was in the case of the submarine that located harbor mines. Mr. Simon
Lake had designed a submarine that actually located harbor mines at Newport
News during the Spanish American War. Lake could not convince the US Navy
of the credibility of his design and so he had to go to Russia to find a buyer 59

Furthermors, the typical Army officer is not educated in the technical and
analytical skills like the Soviet officers. Soviets gain an appreciation for the
practical application of mathematics early on. As a matter of fact, child versions of
Tactical Calculations are available for children to iearn mathematics.6¢ The
average US officer dismisses the utility of analytical approaches as a
misunderstanding of the complexity of war. Yet, these same officers seek to
achieve "three-to-one” in their tactical exercises prior to the attack. ftis not the
application of analytical techniques to combat operations, it is the improper use of
the results of that application that we often do not understand.

Triandafillov writes about the dangers inherent in relying solely upon
intuition in combat.
Numerous fruitless decisions unsupported by matenel and linked with agreatdeal of bivod

and few victones charactenzed the activity of Russian generals... Operational artnot only
must, it can aso, be subjected to known rational substantiation.6 1

The rational substantiation suggests the use of analytical technigues to support

the operational planners. R is clear that the use of these decision support

59 Kleber S. Masterson, *Gaming The Future®, Phalanx, vol 23, no 1, Mar90,p5.

60 Conversation with LTC Grau, SASO, Fort Leavenworth, KS on 21 Feb 1990
61 Triandafilov, p 208.
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systems serves to facilitate decision making, not to replacé it. Risthe
combination of the operational level commander's judgement and the decision
support system that is key. One without the other may lead to failure on the
future battlefield.

The planning for the conduct of major operations and campaigns requires
a great deal of time and expertise, given the many world-wide commitments of
this nation. Many techniques that are used in the operations research
community are applicable to military operations. The expertise exists to
implement decision support systems in our Army. Current efforts by RAND and
the operations research community demonstrate trends in this direction. There
are approximately 192 decision support systems, that were found during this
research, that assist in functions from the development of an air tasking order to
situational assessment of opposing forces.62

Until we are able to understand that automation of command and control
does not imply automation of the human judgement process, we may stifle our
agility on the future battlefield. The benefits derived from decision support
systems are evident. The probability of making a correct operational level
decision increases when key elements of information are available and accurate.
A decision support system can provide the operational level commander with this
situational awareness.

For those who argue that computers serve only to stifie the operational
level commander's creativity, | offer the following reminder. The first computer
was built by 2 man- and that was creative. Today, most computers are built by

computer and refined by man - thus allowing man to develop his creativity!

62 A listing of al of these DSSs is available from C2MUG, Fort Leavenworth. This isting wes
prepared for the Joint Services Working Group on Decision Aiding.
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