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FOREWORD

This publication presents é,description\of the fundamentals
of war gaming, its history, and some of the techniques employed
in war games. It is intended primarily for the use of resident
students at the U.S. Naval War College. It should also provide
a source of background information for other military officers
and researchers concerned with war gaming. -

Fundamentals of War Gaming is the work of Mr. Francis J.
McHugh, Operations Research Analyst of the Staff of the War
Gaming Department at the Naval War College. Mr. McHugh has
long been a war gaming enthusiast and has been closely asso-
ciated with war gaming at the College for many years.

The Naval War College is deeply indebted to the various
authors and publishers whose wori.s have been used in preparing
this text.
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€HAPTER I

INTRODUCTION TO WAR GAMES

Military officers, unlike other professional men,
cannot practice their profession--war--except in time of
war. Furthermore, when war does come, they may be pro-
moted rapidly, and assigned to ji~»~ that are far beyonu
their peacetime experience. Consequently, throughout a ’
great deal of history the military has developed or has
sponsored and supported the develapment of methods and
techniques that will permit them to practice their pro-
fession in time of peace. One such technique is based
on the simulation of war and is known as "war gaming.”

Simulation. A simulation is an operating represen-
tation of selected features of real-world or hypothetical
events and processes, It is conducted in accordance with
known or assumed procedures and data, and with the aid of
methods and equipment ranging from the simplest to the
most sophisticated. John Clerk, a landsman with no actual
experience in the ways of the sea, revolutionized British
18th century naval tactics by using a table-top for an
ocean and wooden blocks to represent ships. In today's
world Polaris missiles are test fired from machines that
simulate the motion of a submarine. An accountant rep-
resents the past business of a firm by rows of figures;

a high-speed digital computer simulates many things, a
flow of traffic, a global air battle, and so on. Many
aspects of naval and air warfare are simulated on the Navy
Electronic Warfare Simulator, a large and complex system
designed specifically for-that purpose.

Simulation provides the means for gaining experience
and for making and correcting errors without paying the !
real-world penalties. It offers opportunities to test
proposed modifications in a system or process, to study
organizations and structures not yet in being, to probe
past, present, and future events, and to utilize forces
that are difficult or impossible to mobilize. Simulation

')' 1-1
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is8 of value as an educational device and as a heuristic

device. One of its major forms, employed for both pur-
poses, is the war game.

Conflict Situation. A situation in which two or more
sets of interests represented by peresons, sides, military
forces, or nations are actively competing for the same
goal, or have opposing desires and objectives, is known as
a "conflict situation." A game of chess, a group of auto-
mobile manufacturers competing for consumers, a submarine
attempting to penetrate a hostile barrier, a nation striv-
ing to gain control of a vital sea area while a second
does everything within its means to deny that control are
all examples of conflict situations.

War Games. Both in and out of the military services,
training or testing exercises and maneuvers employing
wholly, or in part, real forces and weapons and conducted
under varying degrees of field conditions are often re-
ferred to as war games. Traditionally, however, the term
is employed to describe conflict situations in which the
operations are imaginary rather than real and when all of
the forces, weapons, areas, and interactions are simulated.*
Tt is in this latter sense that the term is employed in
this text, and for current purposes the following defini-
tion is presented: ’

—~—

*The first war game conducted in 1824 was a theoretical
conflict between imaginary forces. An early Naval War Col-
lege definition called war games, "exercises in the art of
war, either land or sea, worked out upon maps or tables
with apparatus designed and constructed to simulate, as
nearly as possible, real conditions."19 According to Young,8
the New International Encyclopedia of 1916 (Vol. 28, Dodd,
Mead and Co., New York) described a war game "as an imaginary
military operation usually conducted on a map and employing
various movable devices intended to represent the opposing
forces, which are moved about according to rules reflecting
conditions of actual warfare."

1-2
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A war game is a simulation, in accordance with prede-
Lt rmined rules, data, and procedures, of selected aspects
of _a_conflict situation.* It is an artificial--or more
strictly, a theoretical--conflict", . . to afford a prac-
tice field fcr the acquirement of skill and experience in
the conduct cor direction of war, and an experimental and
trial g{ound for the testing of strategic and tactical
plans.”

Following World War II the concepts and methodology
of war gaming were applied successfully to non-military
problems. This resulted in the development of "business,"
"political,"” and other specialized types of war games.
Since many of these had nothing whatever to do with war,
the term "operational gaming" has come into use to define
the application of gaming techniques to non-military situ-
ations. It is also used to mean all war games, military
and non-military. The definition of war games given above
is also the definition of operational games.

War games evelved from military chess which in turn
grew out of the ancient game of chess. The chief objec-
tive of both chess and military chess was to furnish amuse-
ment, although in some of the military chess games there
seems to have been an intent to include some measure of
military training. When the first war game was devised in
1824 for the serious purpose of simulating actual military
operations, it appeared obvious to the originator, Lieuten-
ant von Reisswitz of the Prussian Guard Artillery, that
the term "war game" was not an appropriate title for his
invention. It had been applied to the military type chess
games and implied a pleasant pastime rather than a serious
endeavor. However, he did use the name war game ". . .
only because he could not at that time find one more suit-
able."10 since then there have been other attempts to find

*The Dictionary of United States Military Terms for
Joint Usage, 1 December, 1964, defines a war game as "A
simulation, by whatever means, of a military operation in-
volving two or more opposing forces, conducted, using rules,
data and procedures designed to depict an actual or assumed
real life situation.”

1-3
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what might be considered a more appropriate name for the
simulation cf military conflicts. Thus, as early as 1911,
Captain W. McCarty Little, USN, who intrnduced the game to
the Maval War College sz2id: *. . . that the name, 'War
Game, ' has had much the came depreciating effect 2s the
term 'Sham right' has nad with regard to Field Maneuvers.
To aveid this the Army had recourse to the expression 'Map
Maneuver.' We, of the Navy, nay in like manner say ‘'Chart
Maneuver, ' ~nd we have lately decided so to do."l More
recently the term "operational simulation” hes appeared as
2 possible replacement for the traditional name, war game.
Some writers retain the rname but qualify their definition
bv a phrase such as "sericu: use of playing." Despite
these proposals, the name war game (or, in its kroader
aspects, operatinnal cxve) has never been uprooted, either
by edict or suggestion. This may be because the title is
too deeply erbedded in the history and literature of the
tubject, or perhaps it is due tc the more basic reason that
was Jdiscovered by von Reisswitz, one cannot find a more
suitable title.

Depending upon the available equipment and reason for
play, a war game may employ any one or a combination of
threz vasic methods of simulation: manual, computer, and
machine. The manual method uses such tools as game boards,
maps, measuring devices, tables and graphs. The computer
method employs general purpose digital computers. Machine
simulatio:'s are conducted‘on equipment such as the Navy
Electronic Warfare Simulator which is designed especially
for war gaming. However, regardless of the equipment and
techniques; =2very game is conducted in accordance with a
set of rulzs or procedures. These are known as the "Rules
of the Gama," our the "Mcdel of the Game."

Models. A model it a representation of an object or
structure, or an explaration or description of a system, a
process, or a series of related events. Thus, a gloke is
a model of the earth; a flow chart is constructed to rep-
resent a communication system; a set of equations is formu-
lated to serve as a model of a sector of an economy. Some
models "look like" what they represent, others are analogue
in nature, and a third type is symbolic.

1-4
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Models are never intended to be anything more than
useful approximations of reality. The globe merely dupli-
cates th=2 salient features of its massive counterpart.

A flow chart omits inessential currents and counter cur-
rents. A system of equations includes only the key vari-
ables. The details and variables incorporated into any
model are those that are feasible and that are deemed

necessary or desirable for the purpose for which the model
is constructed.

Abstractions of broad over-all processes might be con-
sidered to be "macro" models; representations that are some-
what detailed in nature, and that are focused on a segment
of a process, "micro" models.

War Game Models. During the early days of war gaming,
the word model, if emploved at all, was used to designate
those moveable pieces that to some extent resembled the
forces or units they represented. The contour map, the
chart of an ocean region, or the game board was a model of
the battlefield or battle area. Later, and due, perhaps,
in large measure to the introduction of digital computers
and the entrance of mathematicians and other scientists in-
to tne field of war gaming, the term model, as applied to
war gaming, began to be used in a less restricted fashion.

When a war yame is conducted by means of a computer,
it is necessary to analyze in advance the entire process,
to select the features essential to the given problem, to
specify every step tc ne taken, to determine and provide
for alternative sequences of events, and to furnish in
gquantitative terms each item of data. Such a precise and
complete description of the chosen aspects and processes
of the conflict situation is in effect a model which serves
as the basis or guide for the computer simulation. The
conception and construction of the computer war gare model

are affected by the purpose of the simulation and by the
capabilities of the computer.

War games that are not conducted on a computer, but
are played by manual means with or without the assistance
of a computer, or on the Navy Electronic Warfare Simulator,

1-5
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are also conducted in accordance with rules and procedures
that reflect the nature and purpose of the game, and the
simulation techniques that are employed. In recent years
these rules and procedures, as in the case of computer
games, have often been called the model, or in complex
simulations, the models of the game.

The models or rules for non-computer games may be less
precisely formulated than those constructed for computer
simulation. More as well as a greater variety of inputs
representing forces, operational and weapons character-
istics, and the like are ordinarily possible. Many tacti-
ca) decisions that must be gonsidered and programmed on a
computer are made by the players. The results of inter-
w-tions are evaluated by a control group in accordance with
rules and functions which they are frequently permitted to
override, or these decisions may be based sclely on their
professional judgment. New forces may be injected during
a game or old ones reactivated, if, in the opinion of the
director, such actions will contribute to the purpose for
which the game is being played.

In many war games a varie*y of situations and inter-
actions are simulated: a landing operation, naval forces
engaging air units, submarine versus antisubmarine forces,
and so on. Each requires its own rules or specialized
model. In addition to these representations of the various
operational and battle processes, procedures or special
models are usually required to control functions that are
not features of the real-world events being simulated, but
that are necessary to carry out the simulation. A commu-
nications flow diagram for a control group furnishes an
example of such a model. The model of the complete war
game, then, would constitute a macro model, a composite of
the special or micro models plus an explanation or descrip-
tion of their interrelationships. That is, a war game
model is the set of all the procedures and rules required
for the control and conduct of a war game. When simulation
methods are not altered, certain procedures might be
changed or some specialized models or sub-models might be
used in more than one type game. Thus, an air-to-air model
might replace a less sophisticated model without affecting
the over-all game model, or a surface action model might

1-6
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be utilized in several different kinds of games.

The model of a war game provides for the types of
forces, the level or levels cf command decision, and the
modes of support, communication, and interactions which
have been selected from the real-world, and includes a
description or explanation of the processes needed to
carry out the simulation. The model accepts inputs such
as the number of forces, logistic factors, and so on, and
produces outputs in the form of planes splashed, ships
sunk, loss of effectiveness of units, residual capabili-
ties, and objectives obtained.

Other Elements. The simulation equipment and the
models or rules that are designed or chosen to guide the
simulation represent but a portion of the over-all gaming
effort. A game needs a purpose, that is, a reason for its
planning and conduct. Some sort of situation must be de~
vised, and an area of operations, forces, and weapons se-
lected so that together they will lead, naturally, into a
simulated operation that will achieve the selected purpose.
Consideration should be given to the form in which the re-
cults obtained during and from the game will be recorded,
if a critique is to be conducted, and if so, what materials
and equipment are necessary, Requirements for maps, forms,
slidec, and transparencies must be determined, and arrange-
ments made for their preparation and reproduction. The co-
ordination of the pregame planning for all of the elements
necessary to play a game is usually the responsibility of
the Directnr or Controller of the game.

War Game Director or Controller. The individual
assigned the responsibility for the preparation, play, and
postgame critique or evaluation of the simulation of a con-
flict situation is usually known as the Director or Control-
ler of the Game. He may stop the play at any time, when,
in his opinion, the game has served its purpose. In case
of disputes and disagreements, he makes the final decision.
During certain types of simulations the director has the
authority to reverse cr modify the assessments of umpires
or the evaluations made by mechanical or electronic devices.

1-7
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He may add new units or materiel during a game, or increase
or decrease the effectiveness of forces and weapons. It

is alsoc his duty to see that the results of the game are
summarized and properly presented.

Control Group. This group comprises the director's
staff, It exists in order to advise and assist him in the
planning, conduct, and evaluation of the war game. The
members of the control group should be cognizant of all
aspecis of the simulation, and should be furnished complete
intelligence during the game of any areas over which they
exercise control.

The size of the control group depends upon the type
and sccpe of the game, and upon the simulation facilities
that are available. It is usually composed of a well
integrated team of military officers and professicnal war
gaming persornnel.

The military personnel aid the director in the military
reguirements of the pregame preparation. During the con-
suct of a game they monitor operations and logistics, and
monitor or evaluate interactions. One or more may act as
historians, or form an "analysis team" to observe, to de-
duce, and to present any lessons that might be learned
from the game. In some simulations certain members of the
control group may act as the "other side," or as lower
echelon commanders in order to generate the kind and amcunt
of opposition and intelligence that the director thinks is
necessary for the purpose of the game. Members of the con-
trol group who monitor or evaluate are usually called
umpires.

The war gaming peraonnel are concerned chiefly with
ganing per se. They develop the models, prepare the pro-
grams for computer or simulation equipment, and coordinate
the military requirements and the available facilities.
During the play of a game they may be umpires, programming
officers, etc. This group should function as part of the
over-all organization in such a way that its members pro-
vide the experience and continuity of gaming methodology
that is essential to smoothness of operations and for the

1-8
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development and "phasing in" of new gaming concepts and
techniques.

The control group may be assisted by war game or
visual aids specialists, i.e., draftsmen, whose duty it is
to prepare the maps and other graphic materials, and to
maintain plots and situation maps. In addition, programmers,
messengers, status board keepers, and clerical personnel
are often required.

When mechanical or electronic simulation is employed,
maintenance personnel are usually required; and in some
instances an engineering group might be assigned to develop
improvements or design new equipment in accordance with the
operational requirements of the military and war gaming
parsonnel.

Players. In most computer simulations the director
and control group determine and program the limited number
of decisions that the commanders of each simulated force
could make, and provide methods so that the computer itself
makes the choice. Once the game starts, there are no human
commanders of the forces represented, no human reactions to
affect the progress of the simulation. However, in many
games a group of participants employ simulated forces
according to their own plans and reactions and in pursuance
of an assigned or deduced mission. This group is known as
the "players."

Since most war games simulate an engagement or series
of engagements between selected or the total military
forces of two different nations or alliances, the players
are usually divided into two opposing teams, each repre-
senting a range of command levels of one of the conflict-
ing nations or alliances. Traditionally, opposing forces
and players are designated by different colors; red and
blue, green and white, etc. The players act out their
assigned command roles, that is, they make the same deci-
sions and take the same actions that they would if the
imaginary forces and weapons under their command were real
forces and real weapons. In order for a game to be suc-
cessful, the players must enter, wholeheartedly, into the
spirit of the play.

1l-9




The players represent real-world commanders: the con-
trol group functions more as an all-seeing, all-knowing,
strictly impartial deity.

Spectators. In addition to the control group and
players, the progress of a game is often cbserved by spec-
tators. Thevre are two kinds: those that are interested,
either from a military or gaming point of view, in watch-
ing all or specific portions of the game; and, those who
are accidental spectators, that is, they should be in the
game,. but due to limited simulation facilities and per-
sonnel requirements could not be absorbed into either the
control or player groups. The former need to be briefed
on the purpose of the game, and given sufficient background
to enable them to follow intelligently its play. The lat-
ter do not, as a general rule, derive as much benefit from

the game as do the members of the control and player groups.

Therefore, when possible, another game shnuld be scheduled
so that they may gain the benefit of active participation.

The Purpose. War games are not played for pleasure,
although they may afford the designers and participants a
great measure of satisfaction--or even frustration--much
in the same manner as would the actual exercise of a pro-
fessional function. They are conductad for a general pur-
pose, and usually for one or more specific purposes that

are considered to be comnensurate with the efforts expended.

The ideal aim of every war game is to provide mili-
tary commanders with both decision-making experience and
decision-making information that will be useful in real-
world situations. In practice, however, it has been found
that it is better to point the game toward but one of these
objectives, that is, to select as the primary objective or
general purpose one of the following:

(4) Provide military commanders with decision-making
experience, or

(b) Provide military commanders with decision-making
‘information.

1-10
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Thus, some games emphasize the first of these general pur-
poses; others the second, although it is readily realized

that by the very natrre of gaming, all include both in one
degree or another.

The relationship between thz definition and the gen-
eral purposes of war games is illustrated in Figure 1l-1.

The general purpose of a var game is frequently stated
by saying that the game is an "educational” (decision-
making experience) or an "analytical" (decision-making
information) type gam=.

—

Scecific Purpose or Purposes. In order to achieve
one of the general purposes to any practical extent, it is
desirable to narrow the objective area. For example, a
game may be conducted to provide decision-making experience
at one or more specified levels and types of command; another
to provide information and data concerning the employment of
specific forces or weapons systems, test an organization or
distribution system, or evaluate a type of operation or a
tactical doctrine. 7These particular reasons, whatever they
might be, are the specific purposes for conducting the game.
They should be clearly defined.

The specific purpose of a game may be: To provide the
players with experience in supervising a planned action of
the operations of an attack carrier striking force when op-
posed by enemy surface, subsurface, and air forces. Or
games may be played so that the participants can conduct a
simulated amphibious assault based on their own plans, test
a certain air defense formation, plan a future operation,
or study an historical action. They may be used to develop
tactics for the employment of a proposed missile system, or
to teach decision-making under the pressure of real-time and
when intelligence is contradictory and incomplete. Games
may also be employed to give military commanders whose ex-
perience has been limited to a particular field of opera-
tions an opportunity to study and participate in activities
of greater scope, or quoting the American Management Asso-
ciation's purpose for one of the%r business games, "To make
generalists out of specialists.”
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Types. As shown in Figure 1-2, war games may be clas-
sified according to six categories, some of which have a
numbex of subdivisions. These categories are: purpose,
scope and level, number of sides, amount of intelligence,
method of evaluation, and simulation techniques.

General Purpose. When the primary purpose of a war
game is to provide the players w.-h decision-making expe-
rience, the game is known as an "educaticnal" type game.
When a simulation is conducted in an attempt to obtain
information and data that will help the responsible com-
mander to make decisions, the game i3 referred to as an
"analytical" typas game. As mentioned previously, educa-
tional games have analytical overtones; analytical games,
educational connotations. The participants in any game
designed and conducted to improve their decision-making
ability obviously will receive and retain ideas and im-
pressions concerning the relative merits of the plans,
command structures, forces, and weapons systems that are
employed, and gain some knowledge of the area of opera-
tions. This information should be of value in the plan-
ning and conduct of real-world operations. Those who
organize and participate in analytical games will, of
necessity, have to consider the factors that enter into
the decision-making process.

Scope and Level. War games may range all the way
from a contest between two units of a single service to a

simulated global conflict involving coalitions of nations,
the effcrts of all services, and the impact of conventional
and nuclear weapons on military forces and civilian econ-
omies. Games may be tactical, strategical, or a mixture of
both. Some emphasize air operaticns; others, land or sea
operations. Jeographically, games may embrace a limited area,
a single area of operatiuns, or several areas of operations.
Thus, a game could be plaved in a coastal area of, say,

2000 square miles, and involve a convoy and its escorts
sailing from a harbor and opposed, possibly, by enemy sub-
marines. Another might include divisions and missile bat-
talions deployed along a portion of the German-Czechoslo-
vakian border; a third, a global air battle involving
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thousands of aircraft and hundreds of bases.

Related to the scope of a game is the range of
command levels that are to be represented. In a game
simulating a tank battle the levels might vary from the
individual tank commanders up to and including the
battalion commander. An imaginary carrier group operation
may be played by participants representing command and
staff levels from the task group commander right down to
the commanders of individual ships. Or the lowest level
of command represented could conceivably be at the division
level. Moving up the ladder, a strategic war game may
range from the national level to Army, Fleet, and equi-
valent levels,.

The scope and range of command levels of a game
determine, in part, the basic military units that will be
represented. If the lowest level of ground command is
that of army divisicii commander and staff, the smallest
unit represented may be the brigade; if the lowest command
level of naval forces is the squadron, then the smallest
unit might be the division, i.e., the smallest unit to
which a naval squadron commander would normally issue
orders.

When lower echelons of command are represented in a
war game, the players may make the type of decisions that
are sometimes referred to as "decisions of encounter" or
a number of such decisions with varying probabilities of
selection may be programmed in advance in a computer game.
These are the type of decisions that must be made rather
quickly:; the sort that are constantly being made by small
unit commanders in combat. The decisions to change course
to avoid a torpedo or to open fire at an enemy tank are
examples of encounter decisions. 1In planning a course or
courses of action prior to a game, and during the play of
games when the level of command represented is above the
immediate tactical level, the need for near-instantaneous
reaction is much less, and the commander usually has time
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to consider and to weigh possible alternatives. Such
decisions have baen called “decisions that are set
pieces, "*

The scope and command levels of a game stem directly
from the specific purposes for which the game is conducted.
Because of the limitless scope and the many possible ranges
and numbers of command levels, classification according to
scope and level is less well defined than classification
under the other categories. It should inclucde, however,
the range o1 command levels represented, the military ser-
vices involved, the types of operations contemplated and
an indication of the size of the area c¢f operations.

Mumber of Sides. A third category for the classifi-
cation of games is based on the number of opposing sides
or interests, Under this heading are one-sided, two-sided.
and n- or multi-sided ganes.

The most common military way game is the two-sided.
In this type of game two forces, two nations, or two coalitiocns
oppnse each other in a simulated battle, campaign, or war.

& one-sided game is conducted wunder two different sets
of circusstances. In the firsx. a player or a team is
atiempting tc reach & goal in a minimum periocd of time, or
by employing the least ndmber of forces, etc. An example
of such a game might be the simulation of a replenishmont
operation when there is no enemy opposition. The objective
18 simply tc complete the replenishment with the given forces

*Profeszor William A. Reitzel, on page 37 of Background
to Decision Making, (Naval War College, June 1958) refers to
a Naval War Tollege lecture by Proiessor Simon as a source
o% this method of classifying decision-making. Professor
Reitzel then goes on to say: ". . . a warning should be
given in connaction with this observation: the two types
are not unreiated -- set-piece decisions often condition what
can or cannot ke done in an encounter situation, and encounter
decisions are often called for in the course of developing
aet-plece decisions.”
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in as short a time as possible.

This type of one-sided game is essentially a trial
and error method for approximating an optimum course of
action, or for testing existing procedures. It is ana-
lvtical in natvre and .he problems it attempts to solve
are often amenable to mathematical or graphical approaches.

The second type of one-sided gamne occurs when one side
is opposed by forces employed by the control group. This
sort of game permits the control group to confront the
player team with situations specifically arranged to achieve
the purpcse of the game and to reveal to the players weak-
nesses and ~nissions in their plans and tactics.

One-sided games are not true games in the sense that
there is no true opponent, no realistic conflict situation,
no enemy to counter every move, to exploit fully every
mistake. In the first type a single side is trying to do
the best that it can against a completely impartial Nature;
in the second, the side is playing against a control group
that is not trying to win, but that is using the game as a
teaching tool.

Games are multi-sided when more than two conflicting
interests are represented. This is a rather common situ-
ation in business and political games, but does not occur
too often in military gaming. As an example in the military
fiela, the Japanese played such games prior to World War II.
Teams of players represented such diverse nationalities and
interests as Russia, the United States, England, China,
Japan, etc.

Multi-sided games are also known as n-sided games,
where n is an integer greater than two.

Amount of Intelligence. When a game is conducted in
such a manner that all players have access to complete
information on each other's plans and forces, the game is
known as an "open" game. If the players receive the amount
and kind of intelligence that they would probably receive
under the real-world conditions being simulated, the game
is classified as a "closed" game.

1-17
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The closed game with its realistically simulated flow
of incomplete information is, as may readily be realized,
the usual type of military game. The open game simplifies
procedures and reduces space and control group requirements.
For example, a manual game may be played in a single room,
and with one set of simulated forces and battle area. The
players act, presumably, as if they possess only the amount
of intelligence to which they are reasonably entitled. The
open game balances the loss of real-world informaticn pat-
terns against a reduction in personnel, space, and time
requirements.

Methods of Evaluation. In an actual conflict a patrol
may sight an enemy tank, a ship pick up a plane on its radar,
a submarine make a sonar contact, etc.; planes may be
splashed, ships sunk or damaged, casualties inflicted, air-
fields attacked, and so on. Sooner or later true or dis-
torted reports of many of these happenings reach the various
command levels of the forces involved by messenger, radio,
and other means of communication. In a simulated conflict
such real-world effects are approximated and controlled by
three different methods of evaluation or umpiring. Thesco
are known as the "free," "rigid," and "semirigid" methcds.

Free umpiring is dependent upon the experience, the
judgment, and the objectivity of those members of thue
contreol group whose duty it is to determine contacts, assess
damage, and generate, monitor, and control the flow of intel-
ligence. "At 1630 that Red aircraft gets an E™M contact
bearing about 045." "Three Blue destroyers suak, two
lightly damaged; two Red submarines destroyed." "It will
take that messenger 20 minutes tc report back to his command
post," etc.

wWhen experienced control group personnel are available,
free umpiring is a quick and simple method of evaluation
that has worked well in many instances, particularly in
educational games of great scope and large and varied forces.
An umpire can seiect from among a broad range of realistic
outcomes one that is not only probable, but that also fur-
thers the purpose of the game. The free type of evaluation has
also proven of value in games that are conducteéd to plan and
to rehearse future operations.

l1-18
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Rigid umpiring is based on the models and data that
reflect real-world interactions. Contacts, intelligence,
time delays, number of hits, and amount of damage are
determined by the use of functions and manual computation,
by graphs, tables, and computing equipment. When manual
techniques are employed, rigid umpiring is a slow and some-
what tedious process, and results in a low ratio of game to
real time. For instance, three minutes of game time in a
pre-World War II manual tactical naval game often required
more than thirty minutes of evaluation time. In the NEWS,
however, much of the intelligence is received automatically,
simulated radio nets handle a great deal of the flow of
information, and damage is computed and the results made
known in about a second after a weapon is fired.

In some games both manual techniques and computers
are employed. Certain types of evaluations are processed
rapidly by the computer; others are handled by manual
computations and graphical methods.

Rigid umpiring is most useful for educational games
at the tactical level, and for analytical type games. The
data employed are derived from past military engagements,
and from tests, experiments, and exercises.

The semirigid method of evaluation combines both
techniques.* It is employed when procedures have been
developed to assess rapidly some but not all situations.
Qualified officers are then assigned to evaluate the latter.
Thus, the results of conventional ground warfare might Le
assessed according to the professional judgment of the

umpires; the effects of nuclear weapons by tables and curves.

In some games results are assessed according to rigid
umpiring techniques, but the director or some members of
the control group are permitted to vary the evaluations if,
in their oninion, the outcome appears unrealistic, or if
such a change will contribute to the purpose for which the
game is played. Again, if some area of the game bogs down
under rigid evaluation methods, the director may step in

*Called free-rigid in earlier editions.
1-19
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and render a decision in order to get things going. These
games are included in the semirigid type.

A simple example of damage assessment will serve to
illustrate the basic differences among the three methods
of evaluation. During a game a commander skillfully maneuvers
his submarine into position and fires a torpedo at a guided
missile destroyer. Under the procedures >f free evaluation
the umpire, observing the excellence of the sub commander's
tactics (and perhaps being a submarine officer from way back),
rules a hit. The umpire operating under rigid procedures
notes that the torpedo has an 80 per cent probability of a
hit. He consults a chance device. Rit! Or, no hit! (In
effect, a computer follows the same approach.) Assuming the
latter result, if the game is conducted under the semirigid
method, the director might accept the results, or he might
say to himself: "That sub commander did a good job. Give
him a hit!" Or, "It will make a better game if that destroyer
is sunk. Sink it."

In the application of the three basic methods, evalu-
ation procedures are generally designed to conform roughly
to the type or types of decision-making, i.e., encounter or
set-piece, that will be employed during a game. Thus, if
evaluations are made only in response tc direct and specific
command decisions and force actious, trhe assessment system
is geared to the encounter type of decision-making, and
might well be called “encounter-type evaluation." For
example, intelligence gathering units such as patrols or
aircraft are moved aiong specified routes. Fror time to
time distances between these units or other units are meas-
ured or estimated, contacts determined, and information dis-
seminated. Again, 2 decision is made to fire a salvo of two
surface-to-air missiles at a specific enemy bomber. The
ran,e at the time of launching 1s no%ed, hit probabilities
are considered, and an assessment Fiven, If the decision
to fire is not made, the bomber passes merrily on its way.
In any of these instances, of course, each step could have
been evaluated by rules, judgment, or by rules (lempered
with jud ment.

The second type of evaluation procedure is associated
more with the set-piece sort of decision-making, and for
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this reason may be termed "set-piecn evaluation.” Under
this procedure the evaluations are l.ased on a sort of over-
all picture, and not on a step-by-step process. Thus, a
Blue convoy transits a general route from Port A to Port B.
Red has submarines in the area. Losses, if any, to both
sides are determined from the detections and interactions
that might logically cccur during this phase rather than
upon a detailed simulation and assessment.

Basic Simulaticn Techniques. There are three basic
simulation techniques: manual, machine, and computer.

1. Manual Games. 7Tn this type of gane the forces are
represented by models, pieces. pins, or symbols, and the
participants move them about by hand con a board, map, chart,
or terrain model which depicts the area of operations. Con-
tacts and interactions betwcer. forces are evaluated in
accordance with the p.ofessional judgment of the umpires,
or by or with the aid of rules, manual measuring devices,
tables, graphs. and formulas. These games are also called
“handplayed"” cames,

The rmanual game is the oldest type of war game.
Because of its flexibility and low equipment cost, it is
a useful technique, particularly for the simulation of
ground warfare.

2. Machine Games. For the purpose of this text, a
machine game is considered to be a game conducted on equip-
ment or systems designed and constructed for the express
purpose of gaming. These systems include such installations
as the Navy Electronic Warfare Simulator (NEWS) at the Naval
Wir College, Newport, R.I., the Trainer of the Jcint Mari-
time Warfare School at Halifax, and the Submarine Tactics
Analysis and Gaming Facil’ty (SUBTAG) of the Electric Boat
Division of General Dynamics.

In general, war gaming systems provide electro-
mechanical or electronic aids for the movement and display
of forces, the simulation of sensors and communications
systems. and umpire bookkeeping and evaluation. These systems
are, in essence, simply electromechanical or electronic
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versions of handplayed war games. Like their manual
counterparts, games conducted on such systems require
players and a control group.

3. Computer Games. These games are designed and
programmed for general purpose digital computers. Wwhen
the data and program are loaded into the computer and the
start button is pressed, the computer itself simulates the
conflict in accordance with the detailed instructions con-
tained in the program, and then prints out or displays
specified types of data.

Since all decisions in computer games are made by
the computer in accordance with predetermined procedures

and rules, they are sometimes called simulations rather than

games. Because digital computers are occasionally referred
to as machines, computer games are sometimes called machine
games or machine simulation; however, it is usually clear

frcm the context whether reference is being made to a machine

game az defined above, or to a game conducted on a general
purpose digital computer.

Due to speed of play and ease of replication, com-
puter games are powerful analytical and research tools.

Mixed Simulation Methods. In order to achieve better
the specific purpose (or purposes) for which a game is
played, it may be desirable or necessary to use two or even

three of the basic simulation techniques and equipment. For
example, a digital computer may be employed to assess damage

in a manual game. Or it might also be used to simulate de-
tailed engagements, or record the logistics situation. The
facilities of a machine gaming installation can be utilized
to supplement a manual game, or manual techniques may be
employed in conjunction with machine games in order to
include details that the system is incapable of simulating,
or to increase the scope of play. Additionally, it is pos-

sible to use a digital computer along with machine and manual

methods for accounting, damage assessment, and so on.

The mixing of available simulation facilities to meet
the requirements of a particular game enables the model
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designer to balance the advantages of one (or two) tech-
niques against the disadvantages of another. If a manual
game takes too long to play, a digital computer speeds the
proce: s. If a machine gaming system cannot simulate ground
warfare in a theater play, or the search patterns of large
numbers of reconnaissance aircraft, manual methods can. o
When manual techniques are needed for a high-level educa- e
tional game, machine or computer support, alone or together, |
make it possible to include a greater number of selected
aspects, and to increase the temps of play. Hence the war
gaming centers of the future will most likely feature inte-
grated manual-machine~computer arrangements, any part of
which will be able to be employed alone, or in conjunction
with one or both of the other components.

The two simulation methods most commonly used in con-
junction with each other are the manual and the computer.
Games employing both these techniques are known as "com-
puter-assisted" or "manual-computer" games.

¢ her Methods of Classification. 1In addition to the
six cu cgories previously described, games may be classi-
fied i three additional ways:

( ) According to the manner in which time is
represented,

( ) The method used for treating chance events, and

(/) Free or rigid play.

Wien a game proceeds by constant and predetermined
interv:ls, it is known as a "time-step"” game. If the se-
lected interval is three minutes, for instance, then all
forces are moved every three minutes of game time and, at
the end of each three-minute period, interactions are eval-
uated cnd the status of forces updated. The shorter the
time-st2p, the longer the time required for play.

Games are also designed so that the play advances from

event to event rather than by fixed intervals of time. For
example, if there is no possibility of an interaction occurring
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for twenty-five minutes of game time, the forces are moved &B'
for that period of time and then the situation is evaluated.

‘Games employing this technique are referred to as "critical
event" or "event store" games.

The terms "time-step" and "critical event" are gener-
ally used when classifying computer games, although they
can be used in connection with some manual games.

In machine games, game time is usually continuous. It
may proceed faster, at the same rate, or slower than real
time. Certain manual games also use continuous time. When
this occurs, player decisions may usually be made at any
time, but the forces are moved as the situation dictates
and for discrete intervals of time.

Games, and the models upon which they are based, are
sometimes classified according to the way in which chance
events are handled. When the probakilities of the occur-
rence of chance events are used as average values, the game
or model is known as an "expected-value" or "deterministic”

game or model. If chance devices such as dice or tables of o
random numbeis are employed to determine the outcomes of E
chance events, the game is called a "stochastic," "proba-

bilistic” or "Monte-Carlo" game.

In the vast majority of pre-World-War-II games, the
players, acting as military commanders and members of staffs,
made decisions as they would in the real world. This free-
dom to make decisions holds true in many of today's games.
However, in some analytical games, player-decisions in all
situations are made in accordance with predetermined doc-
trines, procedures and decision-rules. To distinguish be-
tween the two types of play, the former are sometimes re-
ferred to as "free-play" games. Similarly, the latter
night be called vrigid-play" games. Some writers prefer
to call the first type a game and the latter, as in the
case of a computer game, a simulation.*

*wgmulations are to be distinguished from games. A
simulation is a model in which decisions and choices are de-
fined by explicit rules and procedures. A game is a model
in which some decisions are made by players."”
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. The Value of War Games. War games reflecting in some
measure the realities of combat have been conducted by the
military forces of various nations since 1824, and in a
more idealized form for many years prior to that date.

In the United States before World War II, war gaming was
limited to a very few service schools and the number of
professional war gamers could probably be counted on the
fingers of one hand. The Second Conference on War Games
held at the University of Michigan in 1957 was attended by
representatives of more than fifty military and civilian
activities and groups. During the same year the American
Management Association introduced its business game. Since
that time such companies as General Electric and Inter-
national Business Machines have employed games for training
purposes. In addition, a number of colleges are using games
in their business, operations research, and international
relations courses. Today, more people and activities are
gaming than ever before. This long and continuous use of
war games, and the recent rapid growth in their popularity
and scope of applications indicate clearly the value of
gaming to both military and civilian activities.

wWar gaming possesses the inherent advantages of simu-
lation, and provides a methodology for studying and exam-
ining almost any type of-military operation from a patrol
acticn to a major war. It ". . . offers the players the
whole world as a theatre, ang puts no limit to the forces
either in numbers or kinds." A 1914 article in the Scien-
tific American observed: "Our army now numbers thousands -
these gentlemen (officers at Army War College) play the map
game with hundreds of thousands."

Gaming provides a means of gaining useful experience
and information in advance of an actual commitment, of exper-
imenting with forces and situations that are too remote, too
costly, or too complicated to mobilize and manipulate, and
of exploring and shaping the organizations and systems of
the future. When, as in atomic warfare, there are no prece-
dents, no historical examples to furnish guidelines, war
gaming creates its own history of artificial wars. The games
may proceed at "fast time" or "compressed time," i.e., an
hour in the simulated world of the game may take fifteen
minutes of real time, or a month may take no more than a
day. And when a critical situation develops, the game may
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be slowed, or even stopped, so that the situation may be »
examined in detail. *

The preparation for and the conduct of a game illus-
trate vividly to all involved the complexity and ineffa-
bility of military operations, the difficulty of coor-
dinating and utilizing the knowledge and conflicting

‘opinions of experts in many fields, the need for employing

balanced forces, and the desirability of gaining and main-

taining an over-all perspective. The participants are not

taking part in a round table Aiscussion where vague gener-

alities will suffice, but are dealing with specific forces

and weapons within a time-space frame. They learn to appre-

ciate the "other fellow's" problems, to see that the

Estimate of the Situation is a dynamic and not a static

concept. Almost unknowingly, the personnel concerned with

a game begin to think about variations in strategy and tac-

tics, in organizations and support, and the effect of such

changes on the over-all scheme. 1In general, it might be

said that they learn more than they realize at the time.
As an educational tool the war game gives a colonel

his first opportunity to command a division, or an army,

and to gain the insight and knowledge afforded by such an ~

experience. It places a task force at the disposal of a

navy commander and allows an air force major to employ more

and better missiles and aircraft than the nation possesses.

There are no peacetime budgetary limitations, no need for

peacetime safety considerations and practices. There is

an opportunity to make mistakes, and to profit by them; to

have one's actions and decisions meet the acid test of com-

petition. " . . . the great secret of its (the war game's)

power lies in the existence of the enemy, a live, vigorous

enemy in the next room waiting feverishly to take advantage

of any of our mistakes, ever ready to pugcture any visionary

scheme, to haul us down to earth, . . ." The 1955 War

Games Conference at the University of Michigan, attended

by 43 representatives of the armed services, civilian re-

search agencies, and universities, reached the following

conclusion: "War gaming is an extremely important educa-

tional device for training senior officers--possibly the

best available in time of peace--~."
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The war game is a valuable and proven method for devel-
oping and evaluating operational concepts and plans. It
cnables a commander and his staff to review assumptions,
detect inadequate or untimely support, verify time and
space factors, and reconcile divergent opinions. The game
provides a mz2ans of testing ideas, of coordinating services
and branches, and of exploring and considering all possible
conf:ingencies prior to the drafting of the final operational
plan. During World War II the Germans frequently used both
one and two-sided war games for testing and research pur-
poses. Such simulations were employed to test the plans
for the initial operations against France and against Russia;
another aided in the evolution of Operation Seeloewe, the
planned but never attempted invasion of England.3 More
recently, some elements of the Fleet "tried out" their plans
on the Navy Electronic Warfare Simulator, and the War Games
Division of the United States Continental Army Command has
tested the feasibility of proposed operational and organi-
zational concepts by using gaming techniques.

The simulation methods emploved in war gaming have been
utilized to fight the same engagement over and over in order
to determine the effect of chance on the outcome, and then
to run through additional scries to measure, in turn, the
results of variations in key parameters. Carmonette is an
exumple of such a simulation. It runs through, perhaps, 50
times, the same tank battle* between Red and Blue tanks, and
comes up with a casualty distribution fcr both sides. Then
the characteristics of, say, the Blue tanks, are changed and
another series of engagements conducted. A comparison of the
two casualty distributions provides one method of appraising
the results of the changes in the Blue tank characteristics.
In a similar manner, missile site lccations may be evaluated
against air raids at varying altitudes, speeds, and aircraft
spacings; theoretical optimum attack characteristics deter-
mined for the penetration of assumed air and surface defense
capabilities, etc. Interestingly enough, in what was prob-
ably the first war gaming of naval forces, this concept of

*Tn addition to tanks, this game includes limited numbers
of infantry, mortars, and self-propelled guns.

1-27

e L
T s i Sk L ek

S e R VoK




e rT—

(8

many play-throughs was followad. " . . . as often as
c2spatches with descriptions of these battles were brought
heme, it was my practice to make animadversions, and crit-
icise them, by fighting them over and over again, by mzans
of the aforesaid small models of ships, which I constantly
carried in my pocket; every table furnishing sea-room suf-
ficient on which to extend and maneuver the opponent fleets
at pleasure; and where every naval question, both with re-
spect to situation and movement, even of every individual

ship, as well as the fleets themselves, could be animad-
verted on; "5

Because it can be played over and over again, the war
game makes it possible t.o do what cannot be done in the
field, that is, to varv characteristics, to extend the
scope and value of limited peacetime experiments, to study
the effects of atomic exchanges, to practice operations in
any areas and with weapons of both the present and the
future. Currently, war gaming appears to be one, if not
the “est, method available for visualizing and preparing
for tomorrow's battles and for developing the organizations N
and tactics of the future. "Even if it is not possible to
test plans conclusively with the techniques now available,
it is at least possible to glimpse the elusive and manifold
shape of future conflicts and to harden, by fictional expo-
cure, the officers who may some day come face to face with
the hidecus visage of the real thing.“9

The German general, Rudolf Hofmann, wrote in 1951:
"Practical examples . . . have proved the high value of
these theoretical exercises and have saved the German sol-
diers much blood and labor. Perhaps modern warfare and new
weapons will also indicate new ways of arranging war games.
However, these games will always retain their high indis-
putable importance as one of the many theoretical aids."3
This sane officer also c:ations: “3 . . the value of war
games should not be overestimated." Like everything in
this world, war gaming has its limitations.
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Limitations. While war gam2s are far less expensive
than field maneuvers and fleet exercises, the preparaticn
and conduct of even a game of limited scope and number of
forces requires z great deal of time and work. (This
expenditure of effort is offset somewhat when the model or
procedures are used many times. For example, the war games
rules formerly used at the Naval War College were employed
for all the games then conducted at the college. They were

revised from time to time to take into consideraticn changes
in naval warfare.)

It is difficult, if not impossible, to include the
impact of intangibles in a war game. " . . . missing are
the impressions of combat, . . ., the genuine tensions and
the far-reaching responsibility."3 Variables such as tra-
dition, leadership, training, and esprit de corps are
usually treated as constants. All pilots are equally
skilled; all guns and missile systems of the same type,
equally lethal. While such simplifications are necessary,
and indeed are part of all models and simulations, the limit-
ing effects of such restrictions must be considered in ap-
praising a game.

In addition to the intangibles and the assum=d homo-
geneity of similar forces, the use of simulation equipment
and computers ordinarily limit the number of forces and
weapons, and restrict in one manner or another some of their
capabilities. Such constraints are overcome to scme extent
by aggregation, by omitting weapons that presumably will not
be employea or that are considered to have a negligible ef~
fect on the outcome, and by various other subterfuges. For
example, in the Navy Electronic Warfare Simulator, aircraft
may fly at any one of five predetermined altitudes, hit
probability curves are approximated by linear functions, and
the rate of fire of a weapon is assumed to be constant for
all ranges. Speed is correctly represented; rates of turn
are approximated and are the same for all forces. Thus,--
and this fact is not always realized--some characteristics
may be simulated realistically; others may approach but not
attain that goal. While these factors may have litcle effect
on the outcome cf a game, they should be appreciated and con-
sidered in every evaluation.
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. When damage assessments are according to the free or
-semirigid method, there is always the possibility of judg-
ments being rendered by umpires who have had very limited
or no experience in the particular type of situation being
evaluated, or of national, service, or branch prejudice,

either consciously or unconsciously, entering into the

| picture. A classical example of the latter instance oc-
! curred during the Japanese pre-battle gaming of Midway.

’ The outccmes of rigid umpiring were sometimes set aside

- and new assessments injected--always in favor of the Jap-
anese-~with the result that they derived an ogerly opti-
mistic appraisal of their chances of success.

Educational games usually depict a conflict between
the fcrces of two different nations. While in some cases
there is a distinct tendency to assume that the "friendly"
forces have a 1970 capability, and the "enemy" forces pos-
sess weapons of 1960 vintage, in most instances force ard
weapon characteristics are approximately correct, or when
intelligence is lacking, the opponent is credited with the
capability of the friendly side. However, both sides (in
the game) usually employ the planning processes, the doc-
trinee, tactics, the values of human life, and of military
worth of the friendly side. Such a game, therefore, is not
§0 wmucl. a contest between the military concepts and tenets
of twc nations as it is a competition between the plans of
the military officers of one nation.

The p~rmissible movement and endu-ance of forces, the
reliability of weapons systems, detection capabilities,
and the effects of interactions between weapons and targets
are often based on fragmentary--and sometimes conflicting--
data, on peacetime or controlled experiments, and upon the
memory and experience of members of the control group.
Intaerpolation, simplification, and subjective judgment,
must, at least in some instances, decide the issue, Results
and conclusgions, therefore, need be tempered by the assump-
tions, the methodology, and the numbers which are injected
into the simulation.

It sometimes happens in an educational type game that
a player is in command of simulated forces that do not make
any contact with the enemy. He may become bored, which is
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natural; or disillusioned with the whole idea of war gaming,
which is scarcely fair. War itself, which is the subject of
the simulation, provides many such instances. However, it
is possible in a war game to keep the¢se cases to a minimum.

In almost every educational game there is a tendency
on the part of a few players to "fight the problem," to
see the limitations of the simulation but not the advan-
tages. Perhaps events do not always happen as they think
they should, or interactions evaluated according to their
liking. However, these things happen frequently in the world
that is being represented, and do not necessarily indicate
that the simulaticon is at fault,

Game Theory. The term “"game theory" is heard fre-
quencly during discussions of war games, and at times the
two names appear to be employed synonymously. Basically,
they represent separate and distinct concepts. Game
theory, or as it is sometimes called, "the theory of games
of strategy.,"” is a mathematical theory which, under certain
conditions, can be emploved to determine the optimum strat-
egy or couvrse of action to pursue in a conflict situation.
War or operational gaming, on the other hand, is the simu-
lation of a conflict situation. As pointed out by
Andlinger, operational gaming “ . . . has no reliation to
'game theory,™ . . . "¥ ’

Thomas and Deemer?! showed that game theory may be
used in lieu of the analytical game to solve generalized
tactical problems of limited scope. But currently, at
least, its chief value appears to be that of a potential
decision-making aid. Both Q. G. Haywood, a former Air
Force colonel?2.23, and Captain R. P. Beebe, USN24, devel-
oped analogies between the doctrine of military decision

*Gerhard P. Andlinger. "Business Games--Play One:!"

Harvard Business Review, March-April 1958, p. 115-125.




(The Estimate of the Situation*) and the theory of games,
and concluded that the terminology and concepts of game
theory have possible military decision-making applications,
and may, in some respects, be superior to the planning
process now in use.** In developing his analogy, Haywood
employed two situations from World War II, the Rabaul-Lae
convoy situation of 1943 and the Avranches-Gap situation
of 1944; Captain Beebe used an example from a war game.

The first paper on game theory was presented in 1928
by the American mathematician, John von Neumann:; the first
extensive work on the subject was published in 1944 by
Neumann and Oskar Morgenstern (Theory of Games and Economic
Behavior, Princeton University Press, Princeton, N.J.).
Since that time a number of books have appeared on the
theory, among the ar interesting and readable introduction
to the subject, The Complete Strateqgyst, by J. D. Williams.
(McGraw-Hill Book Company, New York, 1954).

*The need for a formal military planning doctrine, at
least as far as the Navy was concerned, was revealed by early
naval war games. "This process which is thus briefly sum-
marized is known as the estimate of the situation, and is the
first grand step in the game; and let it be noted that it is
the war game that has led us to adopt this systematic method
described. It was the game that sought the method, and not
the method that sought the game.“1

wa . . there are certain conclusions which appear to be

acceptable at the present time. The use of the matrix form
for representing the interaction of strategies is superior to
that recommended in the Naval Planning Manual. It should be
used now as the Commanders summary and visual aid in place

of the Manual recgmmendation. . . It is not recommendad

as the estimate. "4

*Game theory provides the idea of a matrix to present
the data required for a decision and a methodology for solu-
tion of the matrix. If a commander can not make a matrix of
the opposing strategies for the situation, he is not prepared
to make a decision. Unless he does made such a matrix, he may
overlook the proper decisicn."23
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In its very simplest form, game theory states that if
a matrix is arranged as in Table 1, with Red Strategies,

Table 1

R R

8, . —t

-20 290
B

10 3
B3

20 210

Rl, RZ, etc. along the top, Blue strategies, Bl, B2, and so

on along the side, and with quantitative payoffs from the
point of view of Blue inside the boxas, then Blue can deter-
mine a course of action that will guarantee him a minimum
payoff regardless of the strategy that Red chooses.* Thus,
if Blue use strategy ~ 2, he is assurﬁd of a gain of 5 if Red
selects 2, and more if Red chooses 1.

Immediately, the question arises: Where do the numbers
come from that appear in the strategy matrix? "In a real-
world situation (aside from gambling and certain other fairly
simple games), one does not know accurately the results of
the strategies from which he may select."? However, " . .
in making a decision the Commaxder actually does express a
preference for various outcomes."?® His scale is qualitative
rather than quantitative. For example, if a commander were
using game theory to assist him in arriving at a decision,
the matrix of Table 1 might look something like that shown
in Table 2. The next question is: What happens if the
commander's evaluations of the inturactions of the various
strategies are incorrect, or if he neglects to include all
of Red's possible strategies, say R3 and R4? "If a commander's

*Red can arrange a matrix with payoffs from his point
of view.
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, evaluation of the situation is incorrect, his decision may
be in error regardless of how he arrives at this deqision."23

-
ot
.
1
2

Table 2
Rl R2 i
By o
Very Bad Excellent
82 )
. Good Fair
Bj
Excellent Bad

Exactly how, or by what means a commander reaches a
decision--whether he employs the standard military process,
game theory, cr a crystal ball--is not the function of war
gaming. In war games as in the real world that they simu-
late, it is the decisions and their implementation that .
count, not the method or methods by which those decisions
were reached. Bducational games are designed and conducted
to provide the players with experience in the decision-
making process, to gi're them an opportunity to attempt to
carry out their plans in the face of enemy opposition, to i
test, if they wish, the relative merits of decision-making
theories and mathods, and to select for tlhamselves the ocne
that best suits their nature. Analytical games are played
to provide some of the data and information that are needed
in ordar tn make decisions, regardless of the manner in i
which the decisions are reached. If game theory is used T
as an 0id to decision-making, then the results of analytical
game3 might furnish numbers or words that can be used in the
boxes of the strategy matrix. 2>
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CHAPTER II
HISTORY OF WAR GAMES

From early times men have played games that featured
the moving of pieces on a board in accordance with stated
rules. In at le: 3t one of these, chess, the pieces were
endowed with characteristics roughly representative of a
few of the features of the military arms and. forces
common to the times. Hence, it is usually agreed that
the war games of today had their origin in this ancient
and still popular game.

Cliess. Chess appears t¢ have originated as a Hindu
game known as "Chaturanga," although similar games were
played in Iraq as early as 3000 B.C. The Hindu game re-
quired four players. The pieces represented elephants,
horses, chariots, and foot soldiers--the arms then in
existence. They were moved on a board according to fixed
rules, but the effects of the various moves were determined
by the throw of dice. Today's chess game, a later and
somewhat simplified version of the older game, is suffi-
ciently complicated for most players. It is a two-sided
game in which the players employ forces with varying in-
dividual values but equal aggregated strength. Each
player has complete knowledge of his opponent's disposi-
tion, but not his intentions. The players move alter-
nately, not simultaneously, as in war games. Each plays to
win, that is, to checkmate his foe. The results are deter-
mined by the actions of the players and are not subject to
varying degrees of chance.

Military or War Chess. In Ulm in 1644 Christopher
Weikhmann invented the so-called "King's Game," a game
intended to train royalty in the art of war. It was in
reality a modification of chess and was played on an
enlarged board. Each player received thirty pieces: one
king, one marshal, one colonel, one captain, two
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chancellors, two heralds, two chaplains, two knights, two
couriers, two adjutants, three bodyguards, three halberd-
iers and eight private soldiers. There were fourteen
different moves somewhat similar to those in chess.
Because this game used pieces that were more closely
identifiable with the military forces of the day than did
the ordinary game of chess, it was called, as were many
similar games that followed, "military," or "war chess."
The inventor of the game stated ". . . it was not designed
to serve merely as a pastime- but that it would furnish
anyone who studied it properly a compendium of the most
useful military and political principles.*10

Vogue of Military Mathematics. 1In Prussia in the
latter part of the 18th century it became fashionable to
consider war as an exact science, and particularly as a
branch of applied mathematics resembling geometry.l0
Military formations were rigid; military tactics, nighly
formal. "The methods of exact science, and particularly
mathematics, were applied to every phase of warfare.

This gave rise to what was called the 'vogue of military
mathematics.' It was axiomatic that above all a military
leader must be a great calculator."8 ", . . war itself
tended to resemble a game plaged by gentlemanly contestants
according to specific rules." Of this period Von der
Goltz, an outstanding general of the 19th century said

"A true strategist of that epoch did not know how to lead

a corporal's guard across a ditch without a table of
logarithms."l "+ . . Not only did military men cpen

their arms to the new departure; savants did likewise.
Learned men wrote of military science and the practical
application of mathematics to war. The science of war was
raised to a place in the curriculum of the most renowned
seats of learning.“B Military chess games devised during
this era mirrored the prevailing theories of formal tactics
and their relationship to mathematics.
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Introduction of Additional Features. At someplace
along the line in the development of war chess three
important fcatures were introduced. These were: first,
the concept of aggregation, that is, having one piece
represent a group rather than an individual or unit;
second, depiction of terrain features; and, third, the
assignment of a director to supervise the .employment of
the pieces. Just when these features first appeared is
not clear, but they were all included in a game invented
by Helwig in 1780. ’

Helwig was the Master of Pages at the cour’ of the
Duke of Brunswick. His gam= was designed to arouse the
interest of young noblemen in the military problems of
the day and at the same time to teach them something about
military science. 1In this game the playing area was a
chess-like board divided into 1666 small squares. These
were tinted with various colors to indicate different
types of terrain features. For example, red squares
represented mountains; blue, water; light green, marshes;
dark green, forests; black and white, level ground; and
half-red, buildings. A dotted line across the middle of
the board divided the sides at the beginning of the game.
Each side was given a fortification at opposite corners
of the board. The object of the game was to capture the
enemy's fortification, just as in chess the object is to
capture the opponent's king.

The pieces were similar to the pawns of chess but
represented battalions of infantry or squadrons of cavalry.
A number of players were permitted on each side and an
additional person acted as the director of the game. The
pieces were moved according to rules that were similar to
chess. Thus, infantry traveled a stated number of squares
in a straight line; light cavalry behaved somewhat similar
to the knight in a chess game.

Helwig's game was rather successful and spread to
France, Augtria, and Italy. As could be expected, a number
of imitations and variations soon appeared. One that
attracted a great deal of attention was devised at
Schleswig in 1797 by Georg Vinturinus (Venturini), a writer
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on the science of war. In that year he published the
"Rules of a New War Game for the Use of Military Schools."
The British Military and Naval Magazine of December 1827
referred to Helwig's game as the "War Game of the Con-
tinent," and to Vinturinus' as the "New Kriegsspiel."

In Vinturinus' game the board represented an actual
area of operations, the Franco-Belgian Border. It was
divided into 3600 squares which were marked to indicate
terrain characteristics. As in Helwig's game, this
resulted in square or rectangular mountains, plains, and
water areas. Some pieces represented brigades, infantry
or cavalry; others of various shapes and sizes depicted
footbridges, parapets, magazines, etc. Artillery, convoys,
provision wagons, and bakeries were included. The moves of
the pieces approximated the real world. Troop movements
were restricted in winter, and the rules attempted to con-
sider their feeding and support.

vVinturinus' game was intended chiefly for use in the
military schools. It related the play to a geographical
area and included attempts to introduce the restraints
imposed by weather and logistics. "In keeping with the
prevalent technical theories of warfare, complex rules
governed the movement and the fighting of the troops.
These transformed the game into an extremely tedious
operation, which was welcomed with enthusiasm by members
of the military profession."8

Military writers of the 19th century criticized the
game although it is sometimes difficult to kncv whether it
was the game or the military concepts of the age which
were being censured. Von der Goltz wrote: "This war game
is a bad product of the refined military education of the
period, which had piled up so many difficulties that it was
incapable of taking a step in advance."l0 The Journal of
the Military Institution of the United States, IV: (1883),
as quoted by Young,® says of Vinturinus' game: "His work
is a masterpiece of military acuteness, combined with
technical and tactical absurdities. However, that age
loved whatever appeared difficult and abstruse. The (New)
Kriegsspiel, in reality, was merely a play, a series of
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tricks, the utmost benefit of which could only be an
acquaintance with the conditions and principles which were
regarded as essential to the management and maintenance of
armies. A knowledge of the rules and principles required
a long and attentive study. They evidently failed in
their object, the intelligent development of the ideas of
a student of the art of war."

In the military chess types of war games, of which
there were many versions, the game features seem to have
predominated. Apparently these games were, .in general,
designed first as a pleasant pastime for officers and
members of the nobility and secondly, as a means of "sugar
ccating"” their contacts with the largely prevailing idea
that the operations of war could ke reduced to rigid rules.
War chess resembled rather than simulated warfare. 1In some
ways it might be considered as having the same relationship
to later war games as the game of Monopoly bears to current
business games. The games required a great deal of time to
learn and their successful play depended more on a knowledge
of the rules than on a knowledge of war. What, if any,
transfer of learning from the game to real-life situations
took place is not apparent. Sayre, however, makes this
comment: "They (war chess games) probably illustrated the
science of war, as taught at that time, better than it
could have been represented on a map or on the ground."10

About 1730 a Dutch engineer conceived the idea of
using contour lines to delineate river bottoms. Toward
the end of the century contour lines began to be used to
represent relief on land maps.* Somewhat later Napoleon's
tactics changed the character and concepts of European
warfare. Together they furnished the means and the motive
for supplanting military chess with more realistic repre-
sentations of warfare.

*#", _ . the tactical game for land forces . . . did
not attain real value until maps were produced which showed
the configuration of the ground."l0
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Early War Games. The first -awe to break away frcm
the chessboard pattern was invented in 1811 by von
Reisswitz. The terrain was modeled in sand. Troop units
were represented by wooden blocks and their movements
were no longer restricted to chessboard squares. The
following year an improved form of the game was presented
to the kirg, Frederick William III. 1In this game the
terrain was modeled in plaster at a scale »f about 27
inches to the mile. Woods, buildings, roads and streams
were painted in color. Troop units were depicted by
porcelain blocks. "Later, in 1815, when the Grand Duke
Nictolas came to Potsdam, the Xing spoke to him enthu-
siastically of the new invention, ma*tches were ¢« : up in
honor »f the Grand Luke, who gave himself up to it with
extraordinary ardcr; and the following year, when Prince
William visite< the Court of Russia, a war game was impro-
viged at !ioscow by joining several card games tcgetner and
tracing the terrain thereovn in chalk."*

It is not ~nown whether the "tracing the terrain" on
the card tables, the reports that Napolecn planned his
campaigns ‘n advance by maneuvering colored pins on maps,
cr just what inspir=d von Reisswitz's son, but ‘n 1824
the younger von Reisswitz, a lieutenant in the Prussian
Guard Artillery, transferred his father's game to a map
and developed it into a practical tool for the simulation
-of military conflict s’tuations. This game is generally
conceded to be the fi:  true war game,8.10 although some
writers give that credit to the older man.’ 11

Younyg von Reisswitz's game was an immediate success . '
and received a warm welcome from many high ranking
Pruggian officers. "It is told that in 1824, Von
Mueffling, then Chief of the General Staff, consented to
witnesa an exhibition of the game. He received the players
somewhat coldly, but as the operations expanded on the map,

*Quoted by Young8 from H.0.5. Heistand (transl),
Maj., Office of Asst Adjutant General, U.S. Army, "Foreign
War Games," from the Revue Miiitaire de L'Estranger, 1897.

2-6




. —— T oy P —

- o

4 S ey e —————. S———R w1

the vld general's face 1it up, and at last he broke out
with enthusiasm: 'It's not « game at all, it's a training
for war; I shall recommend it most emphatically to the
whole army.'" The general kept his word and issued a
letter which ". . . may be said to be the formal introduc-
tion of the war game to the Prussian army." In this he
said: “Whoever understands the art of war can, in this
game, perform the functions of a commander of troops

. . . aven if he . . . has never seen the game played."lo
What better recommendation could any war game have?

The scale of the maps used was about eight inches to
the mile. Forces were represented by properly proportioned
and labeled lead pieces, red for one side, blue for the
other. Dividers and scales were employed to measure
distances and ranges. 7The game was supervised by a
director. Prior to the game he issued to both sides in
writing the information that they would possess in a
similar real-world environment, that is, the general situ-
ation known to both contestant teams and a special situation
for each side. The teams then prepared written orders.
During the game the moves represented two minutes of real
time, but at the discretion of the director several moves
cculd be made at one time. The play continued until a
predetermined result was achieved, or until the director
considered t*»at the game had attained its objective. 1In
this regard von Reisswitz remarked: "It is not a question
of winning or losing as in cards or chess, . . . the
approbation of one's comrades is the best possible reward.
Whoever folliows out his plan best, adopts the simplest and
most natural reans to the end, and departs least from the
general idea of the operation, will have won the match,
even though he may have lost more pieces than his adver-
sary . . .. The advantages they wiil derive from it will
be to acquire skill in reading maps, in the selection of
movements best suited to the different arms of the service,
in the choice of positions, etc. The interesting discus-
sions which are sure to follow a match will be of in-
contestable value in the study of the military art."10

The game was conducted according to the "Instructions
for the Representation of Tactical Maneuvers under the
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Guise of a War Game." These rules had been prepared by
von Reisswitz with the assistance of other officers.
They were based upon realistic troop movement rates,
time delays between the sending and receipt of messages,
and upon the concept of realistically limited intelli-
gence. Only those forces that could be seen by the
enemy were placed on the map. Thus, the players gained
only the intelligence that they would presumably gain
under similar field conditions. Interactions between
forces were assessed with the aid of dice. The remaining
strength of forces sustaining losses was indicated by
substituting pieces of corresponding value. Casualty
rates appear to have been based on theory and not upon
experience factors.

The classification of this war game according to the
categories shown in Figure 1-2, Chapter I, might look
something like this:

1. General Purpose. . . . . . . . Educational

2. Scope and Level

(a) Range of Command Levels . Battalion to Brigade

(b) Military Service Involved Army
(c) Type of Operations . . . . Tactical, Ground
(d) Area of Operaticns . . . . 4 square miles
3. Number of Sides . . . . . . . Two
4. Amount of Intelligence . . . . Open
5. Method of Evaluation . . . . . Rigid
6. Basic Simulation Technigue . . Manual
While initially, a2t least, von Reisswitz's game was
somewhat limited in scope, it brought together for the

first time most of the features and underlying concepts
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of modern war games. The chief criticism cf the game
stemmed from the idea that young officers commanding,

even on a map, forces larger than they normally commanded
would lose interest in their lesser real-world assign-
ments.l0 Today, on the contrary, the opportunity afforded
by war games for officers to gain experience at higher
command levels is considered to be one of the most valued
facets of the games.

"The War Game of Prussia," published in The United
Service Journal, Part I, London, 1831, compares Helwig's
game with that of von Reisswitz's. Concerning the latter
game, the following observation was made: "“There can be
no doubt that much advantage to the officers of the army
would follow the introduction of this game, as it would
tend to preserve a knowledge which now exists only among
those who had attained rank during the last war, whose
numbers are fast diminishing, and whose dearly bought
experience must soon be lost to the service."

The enthusiastic acceptance of the game by high rank-
ing officers caused a certain amount of envy among von
Reisswitz's fellow officers and immediate superiors and
he was transferred to a border fortress at Torgau. There,
apparently becoming disheartened by what he considered to
be an injustice, the young officer committed suicide three
years after the appearance of his war game.lO

Von Reisswitz's game, as were some of the military
chess games that preceded it, was often referred to as
"Kriegsspiel." It was played in the Prussian Army and at
several Kriegsspiel clubs such as the Magdeburg a..d
Berlin Clubs. Couat von Moltke who became Chief of the
German General Starff in 1857 was, throughout his entire
career, a strong believer in the war game and supported and
encouraged it in every possible manner. The original

limited tactical scope of the geme was extended to encompass

increasing larger military situations until in 1848 a2 game
was conducted in Berlin that represented a war between
Prussia and Austria. This appears to have been the first
strategic war game.
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Changes in the art of war and greater experience with
the game led to modifications of the rules of play. The'
extension of the area of operations and the increase in
the number of forces engaged resulted in the adoption of
more rules to cover the larger number of possible contin-
gencies. These actions caused further reexaminations of
the procedures with the idea of reducing the number of
rules and of simplifying their application. (This process
has been repeated many times throughout the history of war
gaming.) The Berlin War Game Club and such authors as
Decker, Witzleben, and von Trotha contributed to these
modifications and changes in the rules of the game. "The
work of von Tschischwitz which appeared in 1862 made some
imprcvements in the way of less complicated rules and
more practical methods of computing losses."l0

The Seven Weeks' War of 1866 (Prussia vs Austria) and
the Franco-Prussian War of 1870-71 provided procedures and
data based upon experience rather than theory. This
resulted not only in revisions of the rules of the game.
but in the introduction of new evaiuation techniques. 1In
addition, the surprising success of the Prussian Army in
both wars led to the adoption of the war game by other
military powers. According to Sayre,l0 captain Baring of
the British Army stated in his version of the war game
published in 1872 for the British service: "The increasing
importance which is now attached to the game may be, in
some measure, due to the feeling that the great tactical
skill displayed by the Prussian officers in the la*e war
(Franco-Prussian) had been, at least partially, acquired
by means of the instruction which the game affords."
Captain Little of the Naval War College said: ". . . it
was generally admitted1that the War Game was a notable
factor in the result."®* Colonel Middleton of the British
Army commented: "The game of war, like the breech-
loader, is by no means a new idea, and it doubtless owes
its present fame to the late wonderful successes of its
inventors, the Prussians. Now, without going so far as
some of its greatest admirers do, who attribute those
successes principally to its use by the Prussians, I have
no doubt that the lessons taught by tolerably frequent
and careful playing of the so-called 'W-r Game' must be
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of great value to the thinking soldier anxious to master
his profession."13

New Methods of Evaluation. Up to the time of the
Franco-Prussian War, the results of interactions occurring
during war games seem to have been determined entirely
by the rules of the game. After the war, according to
Licutenant Meckel, an instructor in the war school at
Hanover, ". . . military ideas ran into more practical
channels, when a general desire for practice and training
in troop leading existed, and the war game was encouraged
by imperial decree, it received a new, extraordinary, and
universal enthusiasm--which, however, is not to be
attributed to the old systems with their complicated
rules, but which rather existed in spite of them. It is
a question whetber in the German Army there was a war
game played in strict conformity with the rules. The
exercises, under the leadership of officers of hLkigh rank
who had no liking for the old svstems, cut loose more or
less from the cast iron rules and assumed, under a free

leading, the form of serious exercises in the leading of
troops."lO

The directors used the rules that were helpful and
replaced those that in their opinion were unrealistic or
that hindered the progress of the game with decisions
based on experience and judgment. In other words, the
director conducted the game according to the semirigid
method. Meckel, in his Instructions for the War Game
published in 1875 acknowledged the trend and proposed that
the director be freed from some of the rules, but that he
follow them in assessing the effects of fire.

The following year General von Verdy du Vernois
published A Contribution to the War Game in which he
described a method of war gaming ". . . without rules,
tanles of losses, or dice."12 In this game all evaluations
of contacts and assessment of damage were left to the

judgment of the umpire. It was the first example of the
free methe ' of umpiring.




Von Verdy's game was a two-sided game between Red and
Blue. Prior to the play of the game, a general situation
was issued to bo*th sides, and a special situation to each

- opponent. The contestants then prepared their initial
plans and orders. Two rooms were required. In one was
the umpire and his assistant (control group) and a general
map of the area of operations drawn to a scale of 2 to 3
inches to the mile. The second room was for the alternate
use of the Red and Blue teams and contained a larger scale
map of the area. Blocks represgented the forces. Each
commander was given a sufficient number of these blocks to
depict all possible deployments of his command. For
example, a battalion commander might be issued two half-
battalion blocks, four company blocks, as well as addi-
tional blocks representing platoons and patrols.

During the game one side explained their intended
movements and actions to the umpires while the other made
plans and studied the situation on the large scale map in
the adjoining room. The teams then reversed rooms. The
director correlated their intentions in time and space,
evaluated intelligence and assessed damage, and explained
the prevailing situation to one team at a time. The
asgistant director kept an account of the movements and
interactions for post game discussions. When one side was
viewing the map only those enemy forces that were visible
were displayed. Other enemy forces were either covered or
removed.

The only data supplied to the director in this game
were the assumed distances occupied by troop formations
and the rates of march per minute under ideal conditions.
For instance, a battalion took up 200 yards; a troop, 100.
Presh infantry on good roads marched 80 yards in a minute;
cavalry trotted at 235.12 fThe director was at liberty to
degrade these figures to account for fatigue, terrain, and
poor roads. Distances traveled by bodies of trocps were
computed and transferred to the map by means of scales and
dividers.

While von Verdy left almost everything in the hands
of the director, and Meckel chose a middle course, other
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adherents of the war game endeavored to devise procedures
that would facilitate the conduct of games based on the
rigid method. One of the most successful of these

attempts was Captain Naumann's Das Regiments-Kriegsspiel
which appeared in 1877. Naumann proposed that a "standard”
value based on experience be used to assess lcsses, and
that variations be evaluated by use of a "multiplier”
applied to the standard.

German War Games, 1B80 to World War II. The war game
originated in Germany and practically all of its early
development took place in that country. After the Franco-
Prussian War other nations began tc experiment with and
use war games, but Germany still maintained the greatest
interest, published the largest amount of literature on
the subject, and found the most applications.

In the German Army two-sided games were called war
games proper; one-sided were referred to as map exer-
cises. Situations and forces were selected so as to
provide a series of games at varying command levels.

Games simulating the tactical employment of units ranging
from patrols to regiments were conducted at each regimental
headquarters one evening per month during the winter
season. These were called "regimental war games” due to
the places in which they were conducted and not because
the forces involved were always of regimental size.

What were known as the "Great War Games" were used chiefly
for the manipulation of divisions and the study of their
transportation and supply problems. These games were for
the senior regimental, division and corps staff

officers. General staff officers played the "Strategic
War Game” which embraced the operations and employment of
armies. Methods of evaluation tended to shift from the
rigid to the free or semirigid methods, although the rigid
method was continued to some extent in games involving
small forces such as companies and battalions. Such games
provided information that aided in rendering evaluations
based on judgment and experience.
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Some of the early games, for example von Reisswitz's :
and Meckel 's, were played on the so-called "ideal" maps.*
These were terrain maps of imaginary rather than actual
areas. They werc used because suitable maps of actual
areas and of varied terrain were difficult or impossible
to obtain. As maps of actual areas improved and became
more plentiful, the use of ideal maps was no longer i
necessary. About the beginning of the 20th century the
following scales were in general use for war gaming
purposes: 1:5000 to 1:8000 (12 to 1b .nches to the mile)
for the regimental war games; 1:10,0C2 (6 inches to the
mile) for the great war games: and 1:100,000 (2./3 inches
to the mile)} for the strategic war games.

P

According to Sayre,l0 Lieutenant General v. Litzmann,
Director of the German War College, made the following
observations in a work published in 1905, Introduction to
the War Game: "It is essential to success that the
director should not assume that he or other participants
in the exercise have knowledge or skill which they co not
really possess . . .. Beginners at the war game must be
taught by means of preliminary exe-cises how to find their
way about easily on a war game map, and how to use the .
blocks, scales and other apparatus. When they have learned
this they are prepared to act as cummanders, at first in
simple exercises and afterwards in maneuvers presenting
greater difficulties . . .. The difficulties must be
mastered step by step . . . Dissatisfaction with the war
game is generally a consequence of not having thoroughly
mastered its technicalities.”

In Germeny war games began to be used as heuristic
devices to assist in solving military problems. Durinyg
World war I, for example, the spring offensiv: for 1918

*“Three plans, on a scale of about eight inches to
one mile have been lithographed in Berlin, exp.:ssly for
this (von Reisswitz‘'sjgame, . . .. Cne of these plans
contains Ligny and Quatre Bras; another Austorlitz: and
the third the neighber of Leipsick, . . .." The United
Service Journal, Part I, London, 1831.
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was tested and rehearsed by means of strategic war games.
The game revealed that there was very little chance of
this offensive producing decisive results.3

The vestrictions imposed by the Allies upon the German
military establishment following World War I stimulated the
use of war games at all levels of command. During the
period between wars, and during World War 1I, war games
were employed extensively both for educational and
analytical purposes. While no new methods were introduced,
a great deal of experience in the use of gaming techniques
was obtained. There appears to have been no official publi-
cations issued on war gaming, presumably because it was
felt that such instructions might hinder the free develop-
ment and application of gaming metheds. However, many
unofficial manuals and articles were written. "On the
whole, the Officer Corps was firmly convinced of the great
importance of theoretical exercises and did not cease
until years after the beginning of World War 1II to employ
them as a training device--even out in the field during
the preparation of new operations.*3

Tactical war games were conducted to provide lower
level commanders with decision-making experience and to
train them to issue the orders that were needed to imple-
ment the decisions. Some of thesa games were one-sided
and the control group directed the movements of the
opposing forces. Large scale tactical and strategical
games were conducted by higher echelons, particularly at
the War College and in the general staff. Military-
political games were also-played. The participants in-
cluded politicians and businessmen as well as representa-
tives of the armament industry, the Propaganda Ministry,
and all branches of the armed forces.

Games were employed to test combat principles. 1In
these games one side employed the tactics and strategy of
the nation that was assumed to be the enemy. The “friendly”
commanders were changed several times in order to ". . .
bring the decisions of several persons to bear on the
principle to be tested."3
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Plans for future operations were tested and Plans
for impending operations tested and rehearsed by a series
of war games. In a somewhat similar manner games were
employed to assist in briefing the various command levels.
The army group commander used them to describe the situa-
tion and to explain his intentions to the army commanders.
The army commander in turn employed a game of lesser
magnitude to instruct the division commanders, and so on
down the line to the company commanders. 1In this way
each became thoroughly familiar with the situation,
". . . and with the difficulties he would have to overcome
with cespect to both the enemy and the terrain."3

During the study of military history past campaigns
were refought by means of war games. These games were
also used to test or improve certain doctrines that had
been developed and employed in the past. The actions and
sitvations that occurred on the flanks of the German Army
in World War I served as the basis for some of these
historical games.

War games were conducted in order to study or test
logistical feasibility and transportation problems. 1In
such games the tactical and strategical aspects were
handled by the control group. The participants were con-
cerned with deciding where food, ammunition, medical
supplies, etc., were needed, how much, and how to get
them to those places.

After the establishment of the Reischswehr Ministry,
Field Marshal von Blomberg-conducted a series of high
level war games in an attempt to ". . . solve the
problems which the military and political situation had
created for German national defense and, especially, to
establish a theoretical basis for the joint action of
the Supreme Armed Forces Command and the high commands of
the Army, the Navy, and the Luftwaffe in all the important
sectors of warfare."3 Von Blomberg was later dismissed,
and perhaps for this reason the results of the games were
never recorded.
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About 1933 war gameec were employed to assist in the
planning of the west wall. When a special commission
headed by Generaloberst Beck worked out the new operations
manual for the German Army, the principles contained there-
in were tested by numerous war games. In 1938 the Chief of
Staff of the German Army used the results of a war g.
to support his contention ". . . that no matter how success-
ful the campaign against Czechoslovakia might prove, it
would be only a ‘pyrrhic’' victory with all the catastrophic
results of such an event for Germany and all Europe."3

In pilanning the western campaign of early World War II
the German Army high command was faced with the problem of
" . where the main force of the first offensive thrust
was to be directed and how the obstacle of the Ardennes
was to be overcome by large motorized units." To help solve
this problem both two-sided and one-sided war games were
employed. In t':2: two-sided game the opposition “. . . did
not have to act according to German principles, but was
supposed to adopt decisions and measures which in our a
opinion the allied commander presumably would follow."~
The one-sided game was used to determine the feasibility
of moving through the Ardennes with large armored units.
For this game data based on peacetime experience and the
Polish campaign were used. The information gained from
these games was employed in the preparation of the final
cperations plan.

After the collapse of France, plans for the invasion
of Russia were prepared and rehearsed with the aid of war
games.

During lulls in the fighting, games based on the
actual situation were conducted to explore the effective-
ness of alternative courses of action and to rehearse
impending or probable events. Thus, in November of 1944
the staff of the Fifth Panzer Army under the direction of
Army Group Model played a war game with the purpose of
rehearsing defensive measures against a possible American
attack. During the game such an attack did occur. All
of the participants whose commands were not directly
affected by the attack were ordered to continua the game
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and to base their decisions on reports from the fighting
.front. Wher the situation lLecame so critical that it was
necessary to commit the division that comprised the army
feserve ". . . the division commander, General von Walden-
. burg, who was present in the room and engaged in the game,
received his orders one after another from the army group.
the army, and the commanding general in question. After
only a few minutes General von Waldenburg, instead of

~ issuing purely theoretical orders at the map table, was
zble to issue actual operational orders to his operations
officer and his couriers. The alerted division was
the-eby set in movement in the shortest conceivable time.
Chance had transformed a simple map exercise into stern
reality."3

Japanese Use of War Games. Translations of the works
of Meckel and von Verdy : near to have introduced the
technique of war gaming @ the Japanese. Educational
games became a part of tne curriculum of the Japanese War
College, and the successes of the Japanese Army in the
Russo-Japaness War of 1904 were attributed in part t»o the
*lessons learned" by Japanese officers in war games.

In 1940 thie Total War Research Inscitute was estab-
lishhed for the purpose of determining Japan's future courses

. of action with the aid of analytical gaming. Players repre-

sented not only different nations such as the U.S., Britain,
Rusgia, China, Germany, etc., but also the conflicting
interests within Japan: Army, Navy, and civilian. "These
games resulted in detailed military and economic plans

that were actually put into effect on December 8, 1941."8

War games conducted in the fall of 1941 at the War
College in Tokyo were employed to analyze the effective-
ness of 2 surprise attack of Pearl Harbor, and to rehearse
such an operation. Other games "resulted in a carefully
worked out schedule for occupying Malaya, Buxma, the
Dutch Bast Indies, the Philippines, the Solomons, and the
Central Pacific Islands. These games werc essentially
three-vided exercises with teams of players representing
Japan, England, and the U ~."8
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In early 1942 teatative naval plans including the
capture of Ceylon, the destruction of the British fleet,
and the gaining of air control over the Indian Ocean

were tested by means of war games. These plans, which had
as their ultimate goal the joining of German and Japanese
forces in the Near East, called for the use of army troops
in amphibious operations against Ceylon. However, the army
refused to cooperate on the grounds that it had to be--
"on guard against the Soviet Union and therefore could not
afford to extend itself any further in Scoutheast Asia."®
Naval plarners then turned their thoughts to the east and
prepared ambitious plans for the capture of Midway and the
western Aleutians in early June, the seizure of strategic
points in New (aledonia and the Fiji Xslands in July, air
strikes on southeast Australia, and operations against
sohnston Island and Hawaii in 2ugust. These proposed
cperations were tested in a series of war games in the
spring of 1942. During the play the Nagumo Force was
attacked by land-based air while its own planes were
attacking Midway. Following the rules of the game, an
umpire determined that the carriers received nine hits and
that two of them, the Akagi and Kaga, were sunk. Rear
Admiral Ugaki, the director of the game, arbitrarily re-
duced the number cf hits to three, and the number of sink-
ings to one, and then permitted the sunken carrier to
participate in the next part of the play dealing with the
New Caledonia and Fiji Island invasiones. These and other
arbitrary rulings, always in favor cf the Japanese, caused
the authors of Midway--the Battle That Doomed Japan® to
write: "No more vivid example of thoughtless and stupid
arrogance can be conceived than the attitude which
pervaded the war games in preparation for the Midway
operation."” '

Allies, World War Ii. While the Americans and British
conducted war games for educational purposes during World
War II, they did not use them to the same extent as did the
Germans and Japanese for planning, testing, and rehearsing
operations. However, the Allied Fcrces employed war gaming
techniques ". . . in the detailed planning for the D-day
invasion of Normandy."8 An interesting example of a
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somewhat informal use of war gaming by General Montgomery
in planning a battle in the desert is described by Moore-

head.* The intelligence officer arranged the forces of
" the Axis Army on a map, and then played move for move

against Montgomery.

War Games in the United States. Little seems to be
known about the first war games in the United States
beyond the fact that they were introduced into the army
in 1867.10,11 However, it may be assumed that they were

copies or adaptations of German games. Thus, Major Liver-

more, one of the early American authorities on war games,
first learned about them in 1865 from a civil engineer who
had been an officer in the Bavarian Army.

In 1872 Captain Baring of the Royal Artillery adapted
the works of a German writer (von Tschischwitz) to British
ugse, and this book formed the basis for the conduct of
voluntary war games at a number of U.S. garrisons.

During 1873 the Explanation and Application of the
BEnglish Rules for Playing the War Game'> was published in
London. This book was based on lectures on war gaming
that were delivered by Lieutenant Colonel Middleton of
the English Army to the Brigade of Guard and the Aldershot
Pivision. It a'so contained some of the rules of the
Aldershot War Game Society, a group formed for the purpose
of playing and improving war games. This book became
available in the United States, and it is interesting to
note that there is a well marked copy of the book in the
Naval War College Library stamped, "Received, March 27,
1887."

Middleton wrote: "The war game is intended to be a
representation of some operation of war, on a map drawn
to a largye scale, . . . the troops being represented by

*Alan Moorehead, Montgomery, a Biography (New York:
Coward-McCann, Inc., 1946), p. 132.
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metal blocks of two different colors, red and blue, which
are moved according to certain fixed rulecs as they would
be moved in the field." He noted that the games ". . .
may be arranged as to be suitable for all ranks, by
representing the minor operations of war as well as the
greater," and believed that the war game was of particular
value to general officers. The author cautioned: "The
only thing to be guarded against is putting too high a
value on the game which, after all, can only be considered
as an attempt to carry out theoretically in the closet
what is done practically in the field."

The first major American work on war gaming was
American Kriegsspielll by Major (later Colonel) Livermore.
It was published in 1879 and a second edition printed in
1898. 1In the preface to the first edition Livermore wrote:
“The American Kriegsspiel, or War Game, has been developed
from that of the Germans, its purpose being to represent
military operations upon a geographical or topographical
map, by small colored blocks, and auxiliary apparatus to
which a conventional meaning is assigned." He rfurther

y stated that he had consulted the works of von Verdy, Meckel,
ven Trotha, and von Tschischwitz of the German Army,
Captain Baring cf the British Army, and several Austrian
aathors, but that his work was closer to the Regiments
Krieasspiel cf Naumann than to any of the others.

The following appears in the preface to the second
edition: ". . . an effort has been made to bring . . .
the tables up to date; but now we have no recent war like
the Franco-Prussian or the Turko-Russian to test the value
of our estimates, . . .." However, a postscript notes
that "The war with Spain . . . has solved several of the
problems depending upon the new weapons." Comments were
also made akout the use of partially smokeless powder and
black powder by United States troops as opposed to the
smokeless powder of the Spanish.

Livermore classitiea war qames as follows:

(1) The Tactical Game, representing an engagement in
all its details.




¥ S B l} . Ty . . .
2 Wi ¥ t o e N
F\ — e e e et

(2) The Grand Tactical Game, representing an extensive
battle in a more general manner.
4
(3) The Strategical Game, involving the movements
of armies over an extended area and for a period of several
days or months.

s

(4) The Fortifications Game, representing siege ;
operations; and |

(5) The Naval Game.

Lo

The author counsidered the first two of the greatest impor- :
' ~ tance to the army and the militia and consequently

; .~ described them in great detail. He did not describe the ;
i © naval game. !

The rules were designed to cover every conceivable

aituation, and the games were conducted under the super-

viaion of a director. 1In this regard, Livermore commented:

"Although usually conducted under tiue direction of an

umpire this is by no means essential for the rules are )
specific enough in their present form to enable the players :
to agree very well about their applications.” Whether or '
not such umpire-less games were ever played does not seem

to have been recorded; that they could have bzen success-
- fully conducted is somewhat unlikely.

B SRS

Livermore observed that in Germany where there were
many officers with wide experience both in the field and
in war gaming, the free method of evaluation ". . .
answered well . . .. But such men are not always available
for umpires in the small garrisons into which the American
army is divided: . . .." Therefore, he based his original
. game cnh rigid methods of evaluation, but attempted to
i) devise and employ improved equipment and procedures that
X would make "The American Game proceed almost as rapidly
» o " as those German games that used free methods of
evaluation.




Major C.W. Raymond in a book* published in 1881
supported Livermore's contentions concerning free and rigid
methods of evaluation. As quoted by Young,® Raymond wrote:
"However possible such an exercise may be in Germany, it
will certainly be found generally impractical in our own
country (USA). In Berlin, where there are officers of
the general staff who cevote their undivided attention to
the study of war it may be possible to obtain competent
directors, . . . but in this country . . . only in a few
exceptional cases would it be possible to obtain a
director, the superiority of whose experience and attain-
ments would be so undcubted that his decisions would
rec2ive unhesitating acceptance . . .. My own experience
as a directo. 1as convinced me that . . . the director,
after he has conducted a few exercises, finds inevitably
that he is acting in accordance with rules which he has
consciously or unconsciously formed. Thus the choice we
have to make is not between rules and no rules but between
rules based upon the careful study of all available data,
which have stood the test of practice and the fire of
criticism, and rules extemporized by a single authority to
be accepted without demonstration and to be varied by
every new director."”

Experience with Livermore's game, however, did not
bear out the author's optimistic appraisal of the speed at
which it could be conducted. And the second edition which
was prepared with the assistance of Major Hugh G. Brown
stated: "The tables in the American Kriegsspiel have been
prepared with a view to expressing all that could be
learned of the influences that affect a battle or campaign,
and umpires are cautioned that they are only to he used
as required: . . . Although the methods . . . descr:ibed
will enable the umpire to determine with the utmost
rapidity any doubtful point that may arise in the course
of the game, it cannot be too strongly stated that all

*C.W. Raymond, Kriegsspiel, U.S. Artillery School,
Ft. Monroe, Va., 188l1.
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these computations not only need not, but must not, be made “»
in every case. They are intended to facilitate and hasten
the game, and should not be so perverted as to retard it."

The maps used in Livermore's tactical games were
drawn to a scale of approximately 12 inches to the mile
with a contour interval of ten feet. They were ideal
maps probably because suitable maps of actual areas were
not available.* The maps were gridded as an aid in the
taking of measurements and determining the locations of
forces and events.

Troop units were represented by small blocks of
wood, metal, or porcelain. The opposing sides were
red and blue, but other colors and tints were used in
combination with these colors to distinguish the different
types of troops and formations. If a unit suffered a loss
of two tenths of its fighting power, the block representing
the unit was turned so that its face showed a single mark
called a "score." A four-tenths reduction in combat effec-
tiveness resulted in the face with ‘wo marks being turned
up, and so on. Somewhat similar means were employed to
indicate ammunition levels, states o. fatigue, times of
completion of fortifications, bridges, etc. The idea was
to eliminate the keeping of records, a major problem in
any war game.

Troop movements and firing were indicated by pointers.
Damage was assessed and reccrded by means of a firing board.
This was an irgenious arrangement of scales and three
matrices of hcles which represented respectively a computing
table, a record of losses, and the time. It took the
players some little time to learr the meaning and manipula-
tion of the blocks and pointers, and the control group

*According to Sayre,)0 the eariiest American map made
especially for war games depicted a four by six mile area
around Port Leavenworth. It was drawn in 1906 from surveys
made by student officera of the Army Staff College. The
scale was 12 inches to the mile; the contour intervai, 10 ft.
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even longer to mastes the specialized computation tech-
nique. SayrelQ noted that Livermore's game was the best

in its class but went on to emphasize, perhaps a little

too strongly, that ". . . it cannot be readily and intel-
ligently used by any one who is not a mathematician,

and it requires, in order to be able to use it readily,

an amount of special instructicn, study and practice about
equivalent to that necessary to acquire z speaking knowledge
of a foreign language."

About the same time that Livermore's game appeared,
Lieutenant Totten, in an article in the Journal of the
Military Service Institution, Volume 1, 18807 observed .
that at that time some twenty-three independent sets of
rules existed for the conduct of war games. He thought
that these rules and the games that they governed were
useful in the European nations with large professional
armies, but felt that these foreign games were too advanced
for the citizen soldiers of our nation and too complicated
and too time consuming to be plaved "in the thinly soldiered
and widely scattered outposts . . ." of the ". . . little
American (professional) army . . .." He, therefore,
described a series of games which he had devised and named
"Strategos." These were intended to ". . . blend and fade
one into another so gradually and so naturally that the
student will be almost unwittingly antrapped .'..o con-
tinually higher and higher forms of study until at length
the mere tyro . . . will find himself actually \nturing
to command an &rmy, a.d essay with growing confidence
those decrcs, and more absorbing problems which alone teat
generalship and seal the fate of nations.”

Totten's game was divided into a "Battls Game,” and
an "Advanced Game." The former was subdivided into a
"Minor Tactical Game®" and a "Grand Tacticai Game." Con-
cerning the Battle Game Totten said it is ". . . & compro-
mise between a game and a study, between chess and 'war
upon the map.' . . .. The rules of the game conspire
toward concentration and arrangement, as a means of
securing victory, rather than toward captures and losaes,
and the aim has been to make these rules suggestive of
military ideas.” Of the advanced game he remarked that it
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". . . affords to the professional military man every \ ¥
opportunity that could be desired for pursuing studies,

- commenced in more elementary fields, to their legitimate

termination. 1In this, the last branch of the subject,

therefore, all arbitrary ‘assignments of values and moves {
are of course entirely out of the question and improper.
The whole game is required to base itself upon actualities,
upon the results of careful investigations, arnd upon the
tabnlated statistics of experience, of actual practice,

and of former battles and campaigns . . . the constant
endeavor will be seen to represent the mimic battle or
campaign in all its features, save the dreadful wastes of
blood and iron."?

e A

The battle game was similar to the clder war-chess
type of games. Both versions were played on a 48 by 4C
inch board which was ruled into inch squares. The
surface of the board was covered with slate so that nota-
tions could readily be made and erased. The board was
divided into four folding sections for ease in carrying.
Pieces representing military units were also covered with
slate. They were colored red for one side, blue for the .
other. Increased versatility was provided for by addition- T
al blocks which had topographical symbols printed on one ;
side and a slate surface on the other. These could be g
!

used to depict either topographical features or troop
units.

Pieces were moved according to fixed rules. An in- i
fantry unit could move one square forward, backward, or
sideways. Cavalry pisces, in one move, shifted two squares
diagonally in any direction and then one forward, backward,
or a&dcvnyt.l‘ Arbitrary numsrical values were assigned C
to the various pieces and fixed rules governed the capture
and displacement of opposing forces. In the Grand Tactical
Gany the players some’ imes made their initial dispositions
while separated Ly a screen. The screen was then lifted
for a short interval of time so that the opponents mignt
#e@ but not study each others dispositions. Suliect to the
approval of an umpire, the players then aajusted their
dispositions, the screen was lifted, and play began.
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Totten's advanced game was played on maps, although
in some instancee contours were sketched on the gawe Loard
and the tcpographical blocks used tc indicate towns, woods,
lakes, ectc. Forces moved according to tabulated values
compiled from real-world activities. These values were
modified by one or more multipliers when conditions varied
frem those giver in the tables.

The control group followed a series of steps, each of
which referred to the tablas that were needec for imple-
mentation. Whether or not a unit could advance, maintain
1ts position, etc., was determined by the use uf ratios
expressing chances of success and reference to a throw of
dice. For example, when veteran troops engaged new troops
the ratio was 4 to 1 for the veterans. (Totten noted that
Caesar's estimate was 2 to 1.) The author believed that
the use of "chances of success” was not only a sound and
realistic method for evaluating interactions but that
". . . 'chancce Of success' have deep meaning for the
battletield itself."’

The slated surface of the biocks was used for book-
keeping purposes and was, according t¢ Totten, “". . . uni-
versally admitted by devoted players of the war game as
perhaps the solution to one of the wost perplexing and
apparently insurmountable drawbacks to rapid and satis-~
factory study."’

The tables in Tctten': work were based in g:sat part
on War Department recorde of the Civil War. Appendix E of
Part II1}% contains data of interest to students of that war,
and Appendix G provides informaticn sbout the military '
estabiizhment of the United Ztates up to 1880.

The first naval war game appears to have been
invented and patenf?d abcut 1878 by Ceptain Pniiip H.
Colomb of tiie British Nevy. It was called ‘The Duel,”
and was designad to sinulate an interaction between two
opposing ships. In 1865 Captain Hammill of th2 BRritish
Navy said: "I know that scme years ago Captain Toiocab
brought out a very capital war came, which, I believe, has
been widely taken up abroad, by Russia eapwciaily. I have

»
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read occasionally of naval war-game battles having been
fought in that country. For my own part, although I have
seen a great deal of what has been going on in the Service
the last six or seven years, or since the war game was
invented, I have seen one naval war game fought, and one
only, and that on board the 'Vernon,' I think, in 1879,

No doub%* many others have been fought, perhaps even in my
own ship, without my knowing it . . .." Rear Admiral the
Hon. Eémund R. Fremantle commented: ". . . As regards

the naval war game, I quite agree with Captain Hammill.

I thinx I have fought two games, but that is about all.

I bought the blocks, and intended to go at it. 1In one
ship we had, as I say, two or three games. I am very
sorry that it has not been adopted in the Navy. It
certainly was extremely useful. It gave you certain

rules which were of great service, and it also affnrded
some general information as to the tactics of a gun and
torpedo action between a couple of ships."¥*

Some of the earliest references on naval war gaming
to appear in this country were contained in the Biblio~
graphic Notices of the U.S. Naval Institute Proceedings.
The following two are listed on pages 201 and 116, respec-
tively, of the 1881 volume: "The Due=l, or the naval war
game," Revue Maritime Et Coloniale, Fehruary, 188l; and
"Game of Naval Warfare (translation)," Revista General De
Marina, March, 188l.

In 1866 William McCarty Little, a retired naval
lieutenant who was living in Newport, delivered a lecture
on "Cnlomb's War Game" at the Naval War College, Newport,
R.I. 7This lecture appears to have had little impact, and
wae apparently soon fcrgotten. It is not mentioned in
Knight and Puleston's History of the Naval War College.

The following year Little became a member of the staff

of the College. and delivered a series of six lectures

on war gaming. It was this series of lectures that seems
to have first arousea the interest of the College in war
gaming, and ". . . led to their adoption as part of the
College work, where the games soon tock a large place in
the College course."

*The Journal of the Royal United Service Institution,

v. XXX, no. QDIX111, 1886.
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The free method of evaluation for war games became
more widely known in the United States in 1897 with the
translation by Captain Swift, U.S.A. of von Verdy's bnok,
A Simplified War Game.l2 1In the preface to the transia-
tion, Swift wrote: “Some years ago the distinguished
General I. von Verdy du Vernois, whose ideas upon the
education of officers and the peace training of troops
rule the military world today, prepared this little
manual for the purpose of aiding those who were dis-
couraged by more difficult methods. After haréd struggles
with many systems, my experience ied me to believe that
this was the only system that could be successfully
applied by American ztudent o LW

In 1908 Map Man:uvers and Tactical Ridesl? by captain
Farrand Sayre, U.S. Army, was n.-"lished by the Army
Service Schools Press, Fort Leavenworth, Kansas, and later
editions appearec in 1910 ard 1911.8 This book was based
on a series of lectures rreilented at the Army Staff Col-
lege. Tue author discussed military chess and the history
and val ¢ ¢f =sar gam.ng. He described the maps then avail-
able Yotk in thif country and abroad that were suitable
for war games, aad the scales, blocks, and other acces-
sories that were necessary or useful for conducting such
games. Sayie noctad that up to the time of the publication
of his bock no systematic division of map maneuvers (war
games) had been made in our army. He stated that the
". . . charactes of the maneuver is zontreclled by its
(the map's) scale,"” and recommended the following:

“1. Maneuvers in Minor Tactics--embracing tactical
exercises from patrolling to the operations of small
detachments of all arms, for use at army posts and the
Army Schnol of the Line--maps on a scale of twelve inches
to a mile, with contours at a vertical interval of five
feet. 2. Manzsuvers in Grand Tactics--embracing the
employment of large detachments of all arms and of
divisions, for the older officers at the larger posts

and for the Army Staff College--maps on a scale of six
inches to a mile, with contours at a vertical interval of
ten feet. 3. Strategic maneuvers--embracing the opera-
tions of armies, for the Army War Ccliege--maps of the
U.S. Geoclogical Survey, scale 1:62,500 {abnut one inch to
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1 mile}." BSayre aiso commented on a fact that is familiar

- to all war gamers, namely, ". . . the more minutely we

wish to consider the details of military operaticns the
isxger should be the scale of the map."

8ayre observed that the situations upon which war
games are based should be plausible and suggested the use
of problems based upon actual situations or on events
that occurred in military history. He believed that the
forces assigned to oppesing commanders need not ke equal
in strength or similar in composition, and when they were
there was a tendency for the game to become a long drawn
out affair. To add interest and realism, the author
suggested that, when possible, problems be so fcrmulated
that ". . . one or both commanders may be forced or induced
to abandon their original missions and adopt new cnes cn
their own initiative."

One-sided games were explained and the author
expressed the opinion that they hiad never received the
attention that thev merited. He believed that they were
valuable types of games, especially for beginners, and
that they gave the director an opportunity to hring cut
the tactical lessons that he wished to teach. "In a two-~
sided maneuver, it may happen that many of the mistakes
which are made are not pointed out; this would, perhaps,
be the case in actual war; but the lesson is none~the-less
bad; the repetition of the same mistakes or incorcected
carelessness tends to establish bad habits. 7Tt m»y De
objectad that the part of the director, commanding ore
of the forces and knrowing the movements of the other, is
too easy from a tactical point »f view. This would be
true if it were a contest or a game; but there is no con-
test and no game; the director does not corpete with the
student officers, he teaches tkem." (Qu-ted dy Sa,re from
"Jeu de Guerre at Manoeuvre sur la Carte," Revue Militaire

Generale, Jan. 1907.)

The two-sided games were considered to he a “iqgher
form of war gaming, and the type mogt freqQuently conducted
becavse they mcre clcsaly approximated the real world. In
these games the director's chief 3job was tu furnish each
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side with realistic intelligence, to monitor rates of march,
to determine contacts, and to assess damage. Sayre

stressed the fact that a two-sided game provided a commander

with “. . . an opportunity to gauge his opponents, to make
use of his knowledge of their personal characteristics, and
to shape his own course accordingly." To illustrate this
point, he noted that "Such decisions as that cf General
Lee in halting behind Antietam Creek and accepting battle
with the Potomac at his back--or in dividing his forces at
Chancellorsville in the presence of a superior enemy--
would, in a one-sided maneuver or in a map problem, be
regarded as mistakes; but when the personality of the
opposing commander is taken into account they may be very
far from being mistakes."*

Four methods of s arting the game were explained. 1In
the first, the opposing commanders were assigned the prob-
lem some time in advance of the game and were required to
prepare a written estimate of the situation. The second
method gave the players about a hclf hour in which to
familiarize themselves with the situation and to get ready
to select their courses of action. The third way was to
bring one side and then the other to the map, to brief
orally each in turn on the situation and forces, and then
start the game. "This method, no doubt, offers less
opportunity for reflection than would ordinarily be the
case in war. But one of the greatest benefits to be
obtained from map maneuvers is practice inr estimating
situations rapidly and in forming decisions promptly. . .."

The fourth method, Sayre noted, was frequently em-
ployed in the German Army, and had been used to some
extent at the Army Staff College. It is very familiar to
officers who have attended the Naval War College and is
frequently used in today's educational type war games.

In this method the players are divided into two sides.

*For some interesting speculations on how computer
gaming might have affe ted the outcome of Chancellorsville,
see F. X. Kane, "Secu:sity Is Too Important to Be Left to
Computers,” Fortune, April 1964, page 146.
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Each player then prepares an estimate of the situation

for his own cide, and the courses of action that he would
take were he in command of his side. The director examines
all of the solutions and selects the two that he think.
would lead to an interesting and instructive game. The
players whose solutions are selected act as commanders of

their respective sides, and the other players are assigned
subordinate commands.

In games that started with the opposing forces a
considerable distance apart, Sayre proposed that they be
conducted on a small scale map until such time as the
forces came into contact. At that time they wo1ld be
transferred to the large scale map and the game would
proceed in a more detailed fashion.

The difficulties of simulating the engagements of large
forces, which usually stem from an attempt to include too
great a range of command levels, were recugnized by Sayre.
He recommended that the number of participants in such
games be limited, that they be assigned to high level
command jobs, and that they only make the decisions and
issue the orders normal to those billets. "For instance,
in mixed brigades the officers assigned to commands would
be the brigade commander, the regimental. commanders and
the commander of the cavalry: . . . By assigning no
- officers to command battalions or smaller units and by
permitting the participants to decide only such questions
as properly fall to the province of the brigade, regi-
mental, . . . and cavalry commanders, the director may
keep the control of the execution of all details in his
own hands and greatly simplify the conduct of the
exercise."

Sayre defined the strategic war game as one intended
to give practice in auch work as, in war, would fall to
- general staff officers. "The organization and concentra-
tion of armies, the establishment of lines of communica-
tions, the service in rear of an army and on the lines of
communications, the use of railway and telegraph lines,
the service of information, . . . and the preparation of
reports, etc., are taken up.”
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Meckel (Anleitung _zum Kriegsspiel) was quoted by
Sayre on the duties of the director in a strategic war
game. "The most important and most delicate Aduty of the
director is the communication of information of the
enemy. It is the most imporfant because operations depend
upon this information, and it is the most delicate because
it is very difficult to give just the right meaaure of in-
formation and no more . . .. The more experience the
director has had in high staff positions in war, the
more familiar he will be with the meculiarities of messages
and other sources of information, and the better will he be
able to hit on the right amount and kind of information to
be given, and to mix correct, inaccurate, incomplete, and
false information together in proper proportions." It was
observed that there were few officers in our army with
this sort of experience but ". . . the experience of our
Staff College shows that well inctrunrted officers--such as
the students cof the Staff College--are able to conduct
strategic map maneuvers well enough to make them interesting
and profitable."

Sayre based his game on the free method of evaluation.
"lLosses are estimated by the director in accordance with
his judgment, baszed on his experience and study of modern
wars." However, in an arpendix which was a reprint of a
pamphlet that had been used at the Army Staff College for
about a year prior tc¢ the pubiication of Map Maneuvers and
Tactical Rides, it was noted that while losses were no
lcnger calculated in war games, many officers, based on
their observations of target practice, had formed exagger-
ated ideas on the effectiveness of firearms. It was,
therefore, recommended that fire effect tables be used in
hypothetical situations to train the directors and umpires
in estimating losses and to gain familiarity with the
important factors which influence the effect of fire.

Such a table and examplez of its use were included in the
appendix.

As noted by Sayre, Captain ¥. Dubois of the French
Army reccmmended that plates of ground glass be placed
over each commander‘'s map and tne movements of his forces
drawn on it in colored pencil. The cortrol group could
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then lay the plates over each other in their map and &
evaluate the situation. Sayre observed that "A modifica-
tion of this method has been in use for several years at
our Naval War College and has recently been tried in our
Army War College with satisfactory results. Sheets of
transparent celluloid are used instead of the ground glass
recommended by Captain Dubois.” This method facilitated
the mechanics of the game by eliminating the need for
various size blocks to represent different troop forma-
tions, and the covering or removal of tlocks on %he
control group's map. Since much intelligence could be
indicated on the plates before they were returned to

the players, this technique simplified and speeded the
flow of intelligence.

With the introduction of overlays for transmitting
information, most of the basic procedures now in use for
conducting manual games had been tried at one time or
another. Since, however, these techniques have been re-
fined and extended by the use of projection, communications,
and reproduction equipment, and by the production and
availability of more and better maps.

/ .
| )

A Coast Artillery War Game described by Major William
Chamberiaine in a book of the same name~° was developed in
the Department of Artillery and Land Defense during the

. winter of 1912. The purpose of the game was ". . . to

train Artillery Officers for their duties in time of war.”
It was ured daily as part of the course of the Coast
Artillery School. In the preface to the first edition the
foliowing appears: "It is considered unfortunate that
some name more descriptive of its purpose could not be
found but the present one has been adopted after consider-
ing several others."*

The Coast Artillery Game was a two-sided land vs naval
game. It was played on a game board which consisted of 36

*As noted in Chapter I, von Reisswitz used the name war
game ". . . only because he could not at that time find one
more 3suitable.”
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four-foot square¢ sections mounted on trestles. The :
coastal region was a model of some specific area such as

Cuantanamo Bay, Fort Monroe, eic., with a contour inter--

val of 25 feet. Shore batteries, buildings, ships, etc.

were constructed to scale; the ocean area painted bluc.

8earchlights for use in simulated night engagements

were cleverly contrived with the aid of mirrdrs and

lights.

Prior to a game, training in the identification of
ship types was given with the aid of a baloptican (slide
projector), and the usual general and special situaticns
prepared and distributed to the players.

At the commencement of play a curtain concealed the
boarc from the land players. The naval players placed
their ships and retired ffom the room. The curtain was
pulled open and the land players looked over the situation
and issued their orders. The curtain was closed, the
director rang a bell, and the naval players entered and
made their moves and decisions concerning the selection
of targets, opening fire, etc. Moves represented one -
minute of real-world time. .

y?

4

'If a battery was firing, z metal¥flag was raised.
Similar flags were employed to indicate to a target that
. it was under fire and the nature of the fire. This assisted
in keeping to a minimum the flow of information between
players and umpires.

Hits on ships from land batteries were determined by
drawing one cube for each round fired from the proper bag
of 100 cubes. PFor each cube drawn with a number on it
equal to or greater than the range, a hit was scored.

Just where the hit landed on the target was determined by
spinning a random device (called a "localizer") numbered
from one to twenty, and locating the corresponding number
on an outline drawing of the ship. Whether or not the hit
penetrated the armor of the ship was determined by the use
‘of graphs known as "armor attack sheets.” The number of
hits required to destroy a particular type ship was
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compiled from data adapted from Naval War College
games.,*

The effectiveness of naval gunfire against shore
targets was determined by dividing the land area into
subdivisions, and then following somewhat the same pro-
cedures as outlined above:

A 1914 article ’'n the Scientific American20
described war gaming as then conducted at the Army War
College. Redheaded pins represented artillery, strings
of beads indicated lines_of skirmishers, and so on. The
control group used a large s¢ale map, the players the
smaller scale maps they would use in the field. The
article noted that "Kriegsspiel . . . is used now in
the instruction of every army of the world," and
emphasized that a war game was ". . . not played as a
game to see who will win, but to get results and experi-
ence, to profit by the mistakes made."

In ''he Solution of Map Problemsl? published during
1925 the student was cautioned not to ". . . waste time
in criticizing the problem. The problem may not be
perfect, but it must be solved.” It was also noted that
"It is not the aim of the General Service Schools to
graduate officers highly proficient in the art of solving
map problems alone, but through this medium (the solution
of map problems) to bring about that state of mind wherein
the individual, when confronted with a situation in the
field, goes about its solution with full confidence in
his ability to see things in their proper relations, to
weigh conditions one against the other, and toreach a
sound decision without undue loss of time." Colored
markers, p»ins, colored pencils, and charcoal were used
to indicate locations and movements.

*Appendix IXI contains a table showing the numbers
and types of hits and damage suffered by naval vessels
in the Russian-Japanese, Chinese-Japanese, and Spanish-
American Wars.

[ 3
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While there is some indication that U.S. mobilization

- plans were war gamed by the War Plans Division in the late

thirties, for the most part war games in the United States
were conducted at such service schools as the Command and

General Staff College, the Army War College, the Naval War

College, etc. "Such games apraar to have been played

primarily for training purposes in conjunction with course

work . . .."8 In some of these the student teams prepared
plans and, prior to the play of the game, swiiched sides

and during the game executed the plans prepared by their
cpporent.

In March of 1941, a translation and condensation of
the Garman General von Cochenhausen's booklet on war gaming
appeared in the Military Review.l8 The editors of the
review stated: "It is believed that no better means than
the 'Kriegssplel,' or war game. has been devised for train-
ing commanders and general staff officers, approaching as
it does the semblance of actual battle.* It demands
definite decisions and orders for the commitment of troops,
also being conducted within the realm of time and space
thoreby leading to exactitude in troop leading."

Tha article describes the then current German gaming
techniques and concepts, and indicates the type of gaming
literature then available. It describes the conduct of a
one-sided game (called a map exercise by the Germans) and
a two-sided game (referred to as a war game by the Germans).
Por the latter three rooms were required “. . . one for
the actual game, another for the party not playing at the
moment and a third into which officers of the playing
party may retire for brief intervals." Sides were called
to the map in turn, and enemy symbols were covered except
vhen the locations of such forces were known. It was
noted that the commanders should have one os more assistants
to relieve them of the details of setting up the symbols, etc.

*Compare with conclusion reached by the 1955 War Games
Conference at the University of Michigan: "War gaming is an
extremsly imporfant educatiocnal device for training senior
officers--probably the best available in time of peace . . .."
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In one-sided games it was pointed out that the
director should ". . . lead the enemy so as continually
to introduce a new csituation demanding prompt decision
and action of commanders.”

Of the game leader (director) in a two-sided game it
was said: "He studiously determines which methods will
keep play on the right course and avoids everything which
might tend to have a semblance of force or influence on
his part. He strives to give the war game charm and
reality, a natural development of accomplishments out of
the thinking and desires of the commanders."

During World War II, scientists conducting military
operational research studies began to employ war gaming
techniques to assist them in formulating and solving
operational problems. In an article published in 1954,
for example, Dr. Philip M. Morse told how war gaming was
employed to develop some wartime antisubmarine air-search
tactics,* and anucher article in the same book mentions
the use of war gaming in mine warfare.**

Since World War II, and particularly during the past
decade, tremendous advances have been made in war gaming,
its techniques and it: applications, and many new war-
gaming organizations--military and civilian--have been
established.*** A few of these developments are outlined
in succeeding paragraphs.

*Philip M. Morse, "Progress in Operations Research,"”
Joseph F. McCloskey and Florence N. Trefethen, eds., Opera-
tions Research for Management, (Baltimore: Johns Hopkins
Press, 1954), p. 1ll5.

**Florence N. Trefethen, "A History of Operations Re-
search, " Joseph F. McCloskey and Florence N. Trefethen,

eds., Operations Research for Management, (Baltimore:
Johns Hopkins Press, 1954), p. 15.

#**) directory of war gaming activities has been com-
piled by the U.S. Army Strategy and Tactics Analysis Group,
Bethesda, Maryland.53
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During the postwar years operations research person-
nel continued and expanded their wartime gaming and simu-
lation experiments, and a number of hand-played games were
devised by such organizations as the RAND Corporation, the
Operations Evaluation Group, and the Operations Research
Office (ORO) of Johns Hopkins University.* As digital
computing equipment tecame available, schemes were
advanced for devising computer equivalents of board and
map games. One of the first such games was Carmonette,

a computer simulation of a tank battle.4 Another early
computer game was devised by the RAND Corporation for
the simulation of air warfare.49

Monopologs, a military inventory management game was
devised by RAND in 1955. Two years later the American
Management Association introduced the first practical
business "war game," T~ Management Decision Simulation.
During this same generu. period, political factors were
introduced into war games, and a number of political and
political-military games were devised and conducted.34

The Air Force established a service-headquarters-
level gaming activity, the Air Battle Analysis Center
(ABAC), in mid 1957. The Navy set up Op-06C, the Office
of the Assistant to the Chief of Naval Operations for War
Gaming Matters, in early 1958. About two years later the
- Army established the Strategy and Tactics Analysis Group

(STAG) ; the Marine Corps, the Landing Force War Game Group

(LFWGG) at the Marine Corps Landing Force Development
Center. In early 1961 the Joint War Games Control Group

(JWGCG) was activated to plan, control, and supervise joint

war games for the Joint Chiefs of Staff. Two years later
this group was expanded and redesignated the Joint War
Games Agency (JWGA). 1Its mission remained unchanged.50

*ORO was dissolved as a research organization on
August 31, 196l1. 1Its work is being continued by Research
Analysis Corporation (RAC), a nonprofit research organiza-
tion under contract to the United States Army.

Operations Research, September-October 1961, p. 770.
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;:’ Service war gaming organizations receive technical
suppcrt from military groups and civilian research organi-
zations such as Technical Operations, Incorporated. For
erample, the Navy's Office of the Assistant for War Gaming
Matters receives technical support from two naval activ.-
ties (The Strategic Analysis Support Group, and the Computa-
tion and Analysis Laboratory of the Naval Weapons Laboratory)
and one civilian organization (The Planning Analysis Group of
the Applied Physics Laboratory, Johns Hopkins University) .

from all of the Services, and the position of the Chief of
the Acency is filled on a rotational basis from among the
Services. Except for certain political-military games,
this agency does not conduct its own games, but utilizes
service-gaming facilitiez and personnel and the technical
support of contract organizations. The Joint War Games
Agency coordinates the joint-gaming activities of the
various service-gaming groups, and provides supervision and
overall control, guidance, and advice.50

[ The Joint War Games Agency is staffed by pe.sonnel
|

A game (or set of games) was played in 1964 that re-
¥ quired the personriel and facilities of three Navy activi-
i ties, and utilized all three of the basic simulation

techniques. The given problem was to examine, by means of
war gaming, an Atlantic Fleet contingency plan for the
employment of amphibious forces. The game used three of
Op-06's amphibious warfare models to play the load-out of
the amphibiocus forces, the ship-to-shore movement, and
the naval gunfire and air support. TheSe plays were con-
ducted on digital computers at the Naval Weapons Laboratory.
The movement of the amphibious task force to the objective
area was played on the NEWS at the Naval War College. Thics
portion of the game employed remote-play techniques. The
comnander and his staff operated from the flagship which
was tied up at 1ts pier; the control group in the NEWS
simulated the urits of the task force and the opposition.
Troop operations ashore were played by means of a manual
game c¢onducted by the War ames Division at the Marine
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Corps Landing Force Development Center.* ‘

Gaming at the Naval War Colleqe. The simulation of
naval engagements between forces in which individual naval
units are represented does not present some of the diffi-
culties encountered in the gaming of land forces. Unlike a
company of infantry, for example, a ship cannot vary the
area that it occupies, nor can it be hidden by an inter-
vening ridge, or seek concealment in a wooded area. Naval
games are less dependent upon the production of good maps,
and of course, can be conducted in areas representing open
water without any maps at all. Consequently, it is not
surprising to find that the use of gaming techniques was
applied to the realistic appraisal of naval actions prior
to its similar employment for land battles.

During the latter part of the 18th century, Jchn Clerk
studied naval tactics and evolved a highly successful theory
with the aid of gaming methods. 1In the preface to An Essay
on Naval Tactics- Clerk wrote: "As I never was at sea my-

self, it has been asked, how I should have Leen able to e
acquire any knowledge in naval tactics, or should have i
presumed to suggest my opinion and ideas upon that subjec:.” h
In the explanation that followed he said: ". . . I had

recour se not only to every species of demonstration, by
plans and drawings, but also to the use of a number of
small models of ships which, when disposed in proper
arrangement, gave most correct representations of hostile
fleets, extended each in line of battle; and being easily
moved and put into any relative position required, and
thus permanently seen and well considered, every possible
idea of naval system could be discussed without the possi-
bility of any dispute.” Captain F. E. Chadwick, USN,
while Presidesnt of the Naval War College, had this to say

*Thomezs Bush, "War Gaming in the Navy," A lecture
delivered at the School or Naval Command and Staff,
Naval War College, Newport, R.I.: September 29, 1965
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of Clerk's efforts: "It may not be generally known that
for a hundred years previous to the appearance of Clerk's
work on Tactics . . . all actions between the French and
thc English were of a very indecisive nature. Rodney made
a first application of Clerk's principles in his action
with de Grasse. The final and successful tactics undar
sail were thus worked out in the solitude of a student's
study . . .."* Little observed in 1911 that Clerk, in
order to analyze the tactics of opposing forces ". . .
used little blocks representing ships which he moved about
on a table representing the sea: practically the naval
tactical or fleet war game of today:"l In a manner some-
what similar to that used by Clerk, Captain Mahan employed
“. . . cardboard vessels of different colors for tha con-
tending navies . . ."” in dev2loping his early lectures at

the Naval War Collece.** {~wever, despite the proven vaiue

of Clerk's techniques, the war game as used by naval
officers ". . . was suggested by the German Army Kriegs-
spiel, brought prominently to view in 187G . . .."

As noted earlier, war gaming was introduced to the
Naval War College and, no doubt, to the Navy, in a series
of six lectures delivered in 1887 by Lieutenant William
McCarty Little, USN, retired.*** These lectures were
continued during 1888 and 1889 and the staff conducted
oczarional games during the period from 1887 to 1893, 1In
1389 Major Livermore, author of The American Kriegsspiel,
visited the College, and it can be assumed that the two

*F.E. Chadw.ck, "Explanation of Course at the Nava! War

College.” U.S. ¥Naval Institute Proceedings, June 1901, p. 304.

**aAlfred T. Mahan, From Sail to Steam, (New York:
Harper and Brotlers, 1907), p. 294.

*#eTr A lectures orn war gaming, ". . . mark(ed) the be-
aiwnring of the vfficial activities of Lieutenant Little
at the Cullege., With but one ralatively short interruption
these activities continued for 2R years until his death in
i915."1% Licutenant Little was appointed Captain i1n 1903
bw 1 Special Act of Corgrarns,
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authorities on war gaming, Livermore and Little, had a
great deal to talk about.

Classes were not held at the College in 1890 and
1891. 1In 1892 a war game in which students participated
on a voluntary basis was started but not completed. No
classes were held in 1893. During the following year
war games became a part of the regular course of the
College, and have continued in that role to the presert
way+. Throughout this early period, Lictle continued his
studies of war gaming, and in 1892 translated inro English
a description of a naval war game proposed by Lieutenant
A. Colombo of the italian Navy.* 1In the introduction to
this game, Lieutenant Colombo wrote: “The practice of
simulated war is also wanting to us, because the resources
of our country do not permit organizing every vear large
manoeuvers with this scope, and even if they permitted it,
it would be necessary to neglect other manoeuvers no less
important. There is, however, a medium path, in my opinion,
sulficiently sure and not expensive, and it is that of
making these manoeuvers methodically by all the officers,
aarking them on the chart, according to such fixed rules as
will cause tne exercise to approach actual practice. With
a little good will, a little patience and a little per-
serverance, I believe it possible to succeed and to succeed
well, I believe cvan more: that we will see a 2ay in which
this exexcise, which I would call a Naval War Game, will
succeed in interesting, and will form a useful and voluntary
occupation of many officers ir: the weary hours passed ashore,
or on board in an unamusing town, and will be the source of
long discussions, perhaps at times a little bitter, but
very often of very useful exchange of ideas, . . .. I will
assemable a certain number of rules, in the hope that some-
one may be tempted to examine them, to test them and then
complete them, and I am certain that something Lseful will
come from it."

*A. Colombo, "A Naval War Game," Rivista Marittima,
December 1891.
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Concerning Little's efforts in behalif of the College
and of war gaming, Rear Admiral Luce wrote: “". . . the
College owes a deep deht of gratitude (to) Captain William
McCarty Little, U.8.N., who vigorously fought .its battles
when the great body of the Service was either actively
opposed to it, or wholly indifferent. The Nzval War Gare
is his special contribution to the work. I* was he who
demonstrated all the pos3ibilities of tha' .rethud of in-
vestigation--now known as the laboratory method.

It was through the ingenuity of devising and working
out details, and the indefatigable labors of Lieutenant
Little that the Naval War Game became a recognized part of
the College curriculum. His work has contributed very
largely to whatever success the Cocllege has achieved.“w

In 1894, when the first curriculum games were con-
ducted at the Naval War College, the President was Com-
mander, later Captain, Harry C. Taylox. The staff con-
sisted of four officers: the class, 18. In addition,
officers of the R.I. Naval Militia and some foreign off.-
cers atrended some of the classes. The course started
June 12 and ended September 30. It consisted of lectures,
war problems, war charts and defense plans, war games,
s+*eam launch exercises, torpedo instruction, and reading.
The ma:n problem of the course was based on assumed h~stili-~
ties between Red (Great Britain) and Blue (U.S5.). Due to
Red's great naval superiority, most of Blue's actions were
defensive in nature and led to a study of tactical defense
plars for the waters of Narragansett, Gavdiner's, and
Buzzard's Bays. During the autumn and winter the staff

completed these studies and forwarded them to the Secreatary
of the Havy.

*Stephen 3. Luce, "The U.S. Naval] War College,”
U.S. Naval Institute Proceedings, September 1910, p. 684.
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The rules for the first games at the College in which
students participated were compiled by Little under the
title of "Introduction as to Conduct of War Games." Three
types of games were recognized: "“The Duel, or Single-Ship
Game; the Fleet Tactical Game, which includes the Melee,
and is the tactical maneuvering of hostile squadrons in
the presence of each other upon the open sea or in re-
stricted waters; and lastly, the Strategic Game. The
Strategic Game, as its name implies, governs the strategic
disposition of the various units of the fleet and their
subsequent mobility in a specific operation of war in some
imaginary campaign.“1l9 Captain Chadwick, the President of
the Naval War College in 1901 observed: "The principles
of strategy and tactics may be gleaned from history, but
the games afford the only practicable means known whereby
these principles may be applied. The strategic game
teaches the Admiral how to dispose his forces in a mari-
time campaign, the tactical game how to handle his fleet
in action, while the duel game shows the commander how to
best fight his ship."1l5

The 1894 games were described in an article that
appeared in Harper's Weekly in February of the following
year: ". . . the War College has taken a new and success-
ful departure, and the year's work just closed has been
peculiarly practical and progressive. It consisted, first
and foremost in working out a problem in strategy--an
applicatior. to American naval tactics of the 'Kriegssgiel'’
to which the German Army, and particularly the officers of
the General Staff, owe their high efficiency in mobiliza-
tion and strategic movement . . .. That complete prepared-
ness against all probable contingencies is the ultimate
aim of this institution; and in the absence of an American
General Staff, naval officers are here to determine before-
hand what an enemy must or would be likely to do in attack-
ing us by sea, and what, under each set of circumstances,
is the best way to repel him."

In his annual report Captain Taylor wrote: "The war
game has been useful to a degree far beyond my most sanguine
anticipations." Captain C.F. Goodrich, President of the
College said in his closing address to the 1897 class:
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"I am confident . . . that you have derived much benefit
from the tactical games, which have at least taught you
some things which a fleet should not do . . .. The
single-ship game has made a distinct step forward, through
the introduction of the torpedo as a weapon. Experience
and study will improve as well as the other games, so that
they may more nearly represent the conditions of actual
warfare. It should be borne in mind, however, that a
reasonable approximatioh is the best we can hope for.

This much is undoubtedly true, that he who is expert in
manoeuvering fleets and ships on the boards of the College
will possess a marked advantage afloat, in the more serious
game, over his competitor who has been less fortunate in
preliminary training . . .. 1In the strategic game, fifteen
situations have been played during this session. Much
interest has been shown and many conclusions of former
years verified . . .. Naturally, because of the imperfec-
tion that must necessarily exist in this mimic warfare,

its results can not be accepted in their entirety, bBut must
be analyzed and digested before they can be made the basis

of future campaigns."”

The duel and tactical games were conducted on a
"game board." At first, this was simply a piece of paper
with a grid drawn on it. The grid was lettered and
numbered to assist in preparing records of the games for
" subsequent study. The records were necessary because some
of the early War College games were analytical games and
were used to evolve strategies, devise tactical doctrine,

etc.*

*As8 a result of studies and games conducted in 1895,
the College pointed out the strategic value of a Cape Cod
Canal.
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The term "game board,"” as applied to the gridded
sheets of paper, was probably derived from the military
chess type of games that had becn popular in Europe in
the first part of the 19th century. However, the term
soon became a literal one, for the grid was painted on a
board with a scale of 10 inches to the mile. The board
was mounted on low sawhorses. Following World War I the
game board became too small and the grids were painted on
the deck of a room with a scale of 4 inches to 1,000 yards.
The title, gane board, however, remained, and the room
itself was called the game rcom. An early newspaper
article had this to say of the paper game board: "By
a little checkerboard with miniature war ships as the
checkers, naval games by the big bugs of the American
navy have been played at the Naval War College at Newport,
R.I., during the past three years, and on a vast scale.
Every naval campaign which it is possible to conceive
that the United States might be called upon to undertake
has been anticipated on this little board."

The first ships uced on the game board were cut from
cardboard and colored by hand. Later the ships were
fashioned from wood, and then metal.

Following the summer session of 1896, it was noted
that "Great advances have been made in the means and
methods of playing the (tactical) game. Officers have
undertaken to decide by it certain questions of fleet
tactics, so far as they can be proven in this way, at the
same time using the game as a professional exercise for
themselves; and, systematically played, it has proved to
be of much interest. It is not too much to say that we
discern now the beginning of a true study of naval
tactics . . .. Vagueness and confusion as to the tactics
of steam fleets will, we hope, soon give place tc logical
methods . . .."

In 1900, in order "To study the operations of landing

parties and to gain the soldier's point of view"1l3 games
simulating land warfare were introduced.
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Strategic games were conducted on maps and charts.
It was a common practice to start a game on a chart and
when the forces came into contact, to transfer them tc
the game board. The newspaper article mentioned above
describes such a game in which the opposing forces repre-
sented Spain and the U.S. During the Spanish-American
War, a British officer lecturing before the Royal United
Service Institution remarked that in America at the Naval
War College ". . . I found the officers working out
imaginary campaigns in those very waters where they are
putting theory into practice."

During a 1902 lecture on scouting at the Naval War
College, Captain C.P. Goodrich said: ". . . more can be
learned (about scouting) from patient playing of our game
of strategy than in any other way of which I have
knowledge." He also appears to have anticipated the in-
vention of radar, but not its limitations: "When a future
Marconi or a Becquerel shall devise a means for seeing as
far as the wireless message may be heard, the game of
scouting will be vastly simplified and secrecy of movement
on the high seas a thing of the past."

"The principle of the concentration of the fleet . . .
was the direct result of a strategic game . . . "1 conducted
in the summer of 1903. “Dissemination had been our rule for
years, i.e., the ships were divided more or less impartially
among the stations 'to show the flag' as the expression
was; and at that time the same rule was general with other
nations. At the beginning of the game most of the con-
ference (class) had never entertained a suspicion that the

custom was not perfectly correct; but at the end there was . %
but one voice, and that strong and outspoken for concen- @
tration. But this view, which required but the time of @

one game thoroughly to capture the entire conference (cliass),
took miny a weary month before by mere argument it could
convince all of thoee of our naval authorities who had not
had the privilege or opportunity of 'seeing with their

eyes.' It was some time after this that England adopted

the same principle."l
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A gamc conducted at tl.e College (The Double vs the
Triple Alliance) ". . . caused those who had taken part
in it to have little doubt, at the outbreak of the Russo-
Japanese War, of the outcome of that confliect . . .. When
the news came of the battle of August 10, and every one
was wondering why at sunset, seemingly at the very crisis
of the engagement, the Japanese battle squadron withdrew
and apparently yielded the field, and all sorts of reasons
were being advanced to account for it, we here at the
College recognized at once an old friend, and laughingly
exclaimed: 'Hello! they have hit upon our retiring
search curve!'"l

During a lecture at the Naval War College on June 10,
1911, Captain Little noted that "The temptation for the
commander-in-chief, when he has nothing to do in his own
sphere of action, to interfere in the area of discretion
of his subordinates, is very great, and is moreover very
dangercus, because it tends to make the commander-in-chief
believe that it is his proper business, it tends *“o dull in
the subordinate his sense of responsibility, and, when the
commander-in-chief really has got something of his own to
do, it seriously, if not fatally, interferes with his free-
dom of mind properly to attend to it. The only cure for
this is proper war game training." Captain Little then
went on to quote from a lecture delivered in 1910 at the
Army War College by Captain W.L. Rogers, USN: "Strateqy
and tactics are intimately bound up with organization and
administration. Matters of organization are avowedly
subjects of study here (A. W. C.): but administration,
as it seems to me, is not acknowledged, although it is
actually a subject of instruction in one particular direc-
tion where constant iteration must produce an effect in
wider fields. I allude to the map problems which pro-
fessedly are tactical and strategic studies, but besides
are daily made to teach the supreme administrative lesson
of 'minding one's own business.' Let us take the case of
a regiment to assume outpost duties, and the problem is for
the colonel to issue the order. If a solution undertakes
to go beyond the battalion commanders and give directions
to individual companies, the writer is sure to be reminded
that he can command three battalions efficiently, but that
twelve companies are too much for anyone."
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Until the introduction of the so-called "long course"” ‘
in 1911, the College courses lasted only a few months of
the summer and early fall. During the winter months, the
staff often played analytical war games. For example,
during the winter of 1906-07, "Tactical gamea were played
regularly . . . Battle Plan No. 1, as modified on account
of the increased range of torpedoes, was perfected and sent
to the Fleet for trial.”l5 The game board was also used to
demonntrate historical actions und tactical concepts. Thus,
in 1914 Admiral Fletcher used the board to demonstrate the
*. . . Fletcher Tactics cf the battle line."15

In the early 1900's the term war game apparently fell
into disfavor at the College and the names "board maneuvers"
and "chart maneuvers" were substituted for tactical and
strategic games, respectively. The duel game which appears
never to have attained the popularity of the other two
types was discontinued.

During a lecture to the students in 1914, Captain

V.0. Chase of the College staff said: "Observe the dis-

tinction between the problem and the maneuver. The stated g“‘
problem sets forth the conditions of a situation requiring <’
action. You study the situation, conceive your mission,

form your decision and make your initial moves. As the

maneuver proceeds new situations develop, presenting other

problems, and these in turn require new estimates and sub-

sequent decisiona. In one maneuver, therefore, you will

often have to deal with several problems as they arise."

In 1916, Captain N.C. Twining of the College staff
told tane officers at the Naval Academy that the maneuver
(game) board was devised to meet the need for constant,
inexpensive and instructive tactical work, and that it
", . . serves its purpose remarkably well if we keep its :
limitations always in mind and do not forget that its results
flow from the assumptions made."”

A rather unusual (in those days) feature of War College
games was the employment of civilian personnel to assist in
the plotting and conduct of the game, the drawing of maps
and charts, the preparation of material for the critiques,
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ard to provide a continuity of gaming "know how." One of
the earliest and perhaps one of the best known of the
civilian gaming personnel was George J. Hazard, co-author
of Jutland.* Mr. Hazard was one of the three men to have
had the now extinct 7Tivil Service title of wWar Games -
Expert. **

Admiral William S. Sims, World War I commander of
U.S. naval forces in European waters was a staunch advocate
of thce all big-gun battleship. As postwar President of
the Naval War College, however, and a %een and constant
observer of the war games there, he soon became aware of
the advantages and potential of air power and the limitations
of the battleship. "'If I had my way,' he said, 'I would
arrest the building of great battleships and put money into
the development of the new devices and not wait to see what
other countries are doing.'"***

Concerning the war games, Admiral Sims wrote: "The
principles of the war game constitute the backbone of our
profession . . .. At the Naval War College our entire
fleet with all of its auxiliaries, cruisers, decstroyers,
submarines, airplanes, troop transports, and supply vessels,
can bz maneuvered on the game board week after week through-
out the college year against a similar fleet representing a
possible enemy--all operations being governed by rules,
based upon the experience of practical fleet officers, and
upon the immnutable principles of strategy and tactics that
the students are required t» learn. There is no other
service in the career of a naval officer that can possibly
afford this essential craining. In no other way can this
training be had except by assembling about a game board

*H.H. Frost and G.J. Hazard, Jutland, U.S. Govt.
Print. Off., 1927.

**The other two were Charles H. Ward and John H.
Wilson.

***"I attops in the War Games," Naval Aviation News,
August 1962, p. 22-27.
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a large body of experienced officers divided into two
groups and ‘'fighting' two great modern fleets against each
other--not once, or a few times, but continually until the
application of the correct principles becomes as rapid and
as automatic as the plays of an expert football team."*

During the years between the two world wars, the circular

dispositions used in the second were developed on the game
board and carried into the fleet by graduates of the
College. Aircraft and carriers in the games provided
future commanders with an insight into the potential of in-
tegrated sea and air nower. The role of the submarine
received increasing attention and, for a short time, the
ill-fated rigid airships appeared in the games. Island-
hopping Pacific campaigns similar to those of World War II
were played repeatedly. Referring to these games in a
lecture at the Naval War College on 10 October 1960, Fleet
Admiral Chester W. Nimitz said: "The war with Japan had
baen re-enacted in the game room tere by so many people and
in so many different wa.- that nothing that happened during
the war was a surprise- -:usolutely nothing except the
Kamikaze tactica towar. -he end of the war:; we had not
visuvalized those."

When Pringle Hall was completed in 1934, the areas now
occupied by the lecture hall, coffee mess and offices to its
north formed one large maneuver or game room. The deck of
the game room consisted of a game board with a scale of 6
inches to 1000 yards. The present offices to the west
formed the control room. Just above and to the south of the
game room was the drafting room in which the war gaming per-
sonnel were housed, and which contained the necessary facil-
ities for preparing and reproducing maps uand charts, and for
producing and maintaining the records of war games. Phone
communications and pneumatic tubss extended from the control
room to many offices in Pringle Hall. Together, all of
these facilities constituted what was at that time perhaps
the most modern war gaming center in the nation, if not in
the world.

*World's Work, September 1923,
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Life Magazine, in an article published October 28,
1940 described the bocard games as "a fantasy carried into
the strictest reality," and said of the players that
"« + . they fight the war that is not yet written into the
hiatory books."

The game board was also used to analyze and demonstrate
historic naval engagements_such as the Battle of Jutland,
and the more recent amphibious operations of World War II.
It was also used to illustrate and solve search problems.

An interesting deviation from the usual straightforward
movement of forces on the game board occurred during
simulated night attacks by surface forces on huge circular
convoys. Due to the size of the formation,-the convoy
flag remained stationary, and all forces were moved in
relation to that ship.

In 1945 the College initiated a request for an
electronic display system that would eventually replace
the game boards then in use. This system, later called
the Navy Electronic Warfare Simulator or NEWS, was not
completed until 1958. During this period there was a
gradual decrease in the number of board games and a shift
toward less rigid and faster techniques.

During 1953 studies were initiated to develop a
strategic game with a range of command levels from the
theater to the national. WwWith this study, the term "war
game" returned to the College. This high-level strategic
game, as distinguished from the earlier concept of a
strategic game as a naval campaign, has been conducted
annually since 1955. It has employed the NEWS spaces
and communications facilities since 1961l.

The Navy War Games Program was established in May of
1958. One part of this program consists of the examination
of current fleet and force exercises and plans by means of
NEWS gaming.30 The first game conducted under this program
was played in October 1953. A one-week war gaming
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course for fleet officers was initiated in 1960 in order to
acquaint fleet commands with the potential and limitations
of fleet gaming on the NEWS. This course was condvcted

twice a year during 1960 and 1961, and has been conducted
annuelly since 1963.

A War Gaming Department was established at the Naval War
College on 11 June 1959. It was assigned a mission of main-
taining the NEWS, coordinatiag, conducting, and supervising
war games, and developing gaming facilities and techniques.

A remote-play type of fleet game was conceived and
played in Pebruary of 1962. The players were the ‘ommander
FPleet Air Qucnset and his staff. During this game the
Players were stationed in their own Operations Control
Center at the Naval Air Station, Quonset Point, Rhode Island:
the control group operated in the NEWS. Players and ccntrol
group were linked by "secure” communications lines.

During a five-day period in October of 1963 the first
large-scale remote-play game was conducted. Known as the
Canadian-United States Training Exercise (CANUSTRFX) 1-63,
this game involved six East Coast Fleet Operations Control
Centers and the war gaming facilities of the NEWS and of
the Trainer of the Canadian Joint Maritime Warfare School.
Some two years later (September 1965) the War Gaming Depart-
ment designed and conducted the first remote-play game for
U.8. and Canadian Pacific Coast Commands. In this game the

players were located in their Operational Control Centers on
the West Coast and in Hawaii.
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CHAPTER IIl

——

RULES, PROCEDURES, AND DATA

In chess, as in many non-operational type games, the
situation, forces, their initial dispositions and relative
values are unvaried from game to game. The mission is clear,
the same for each side. It is evident to all if black wins,
loses, or draws. In a war game, however, the situation must
be devised, opposing forces and their characteristics
described, and missions expressed or implied. It may not be
easy, or even desirable, to pick a winner.

The Conflict Situation. The situation selected for a
war game may be real or hypothetical. It may be chosen spe-~
cifically for a game, or it may be selected initially in
order to prepare plans to cope with the situation, to pro-
vide students with practice in the use of the military plan-
ning process, etc., and later chosen for examination by
gaming techniques. In the first instance the situation is
generally contrived with some regard for simulation limita-
tions; in the second, obviously, it is picked without any
such congiderations. Since many situations are chosen for
examination, but few gamed, the selection of the conflict
situation is not usually thought of as part of a game, but
as a pregame activity.

Pregame Procedures
(When the Conflict Situation is
Selected Specifically for a War Game.)

When the conflict situation is devised especially for
gaming, the purpose, scope and level of the game are deter-
mined and the simulation equipment considered. Then, except
in the relatively rare instances where the situation is
chosen for the express purpose of designing the rules, the
existing rules of the game are taken into account and a situ-
ation fashioned that meets as nearly as possible the needs of
the activity conducting the game, and requires few modifica-
tions to existing rules and a minimum number of new rules.

3-1
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"Dreaming up" such a situation, one that is adequate, unbi-
ased, and plausible, and that includes the area of operations,
the allocation of forces and weapons and a description of
their capabilities, is frequently a rather formidable task.
This fact has been long recognized by practitioners of the
art. For instance, in discussing the main problem for 1906,
Knight and Puleston made the following comment in their
History of the Naval War College: "“The framing of the prob-
lem was as difficult as the solution, and much care was taken
by the staff to produce a reasonable problem."15

The selection of the conflict situation and other pre- .
game procedures have remained practically unchanged since the
days of von Reisswitz. The director, assisted by his staff,
devises the conflict situation. In the most common type of
game, the two-rided, he prepares what is known as the "gen-
eral situation" and issues it to both sides. He also pre-
pares a "special situation" for each side, i.e., a Red Spe-
cial Situation and a Biue Special Situation. Depending upon
the complexity of the situation, the general and special

s

s ik,

The general situation (sometimes called the scenario)
contains background and general information that would be
known to both contestants in a similar real-world environ-
ment. For example, it might describe briefly the events
leading to a hypothetical war and a series of imaginary mili-
tary actions that presumably preceded and led to the situa-
tion under consideration. 1In some instances the general sit- 3
uation may contain the criteria for determining a winner:* in
others, this may be done in the rules. However, in most

situations may be brief or lengthy, presented orally or in . 5
writing. "R
N4 i

i

*In Strategic Situation No. 2, Naval War College, June 15, g
1895, the Red fleet was divided into two detachments, one '
bound for Halifax, another at that port. If during the game
"« «. . Red succeeds (ed) in communicating with Halifax, a 4

o e S el

detachment equal in size . . . (put to sea) . . . and a

union with this force before encountering the Blue fleet . . .
(was) . . . a victory for the Red." If Blue intercepted prior
to the union, they won.
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games no attempt is made to define the winner, although after

a play it is not unusual for the contestants to argue the
point.*

The special situation for each side explains the con-
flict situvation from the point of view of that side. It spec-
ifies the area of operations, lists available forces and their
characteristics, and provides intelligence of enemy forces and
activities that each contestant would presumably possess in
an actual situation. The special situation includes any
assumptions made by the director, for instance, the availa-
bility or non-availability of additional forces or support,
the amount of fuel and ammunition on hand, assumed absence of
specific threats, and =o on. It also includes any assumptions
that might have been made in the preparation of the rules that
would effect the planning process and, when practicable,
expresses force and weapons data in terms which are similar
to those used in the rules. The correlation of the situation
and rules at this early stage tends to simplify the gaming
process, and to eliminate planning by the contestants for
events that are not intended to be gamed, or that cannot be
simulated.

*There are several reasons why it is not customary to
state the conditions that one or the other side must fulfill
in order to win a game. First, the general purpose of a war
game is usually to furnish information or to provide decision-
making experience that is applicable to real-world situations,
not to pick a winner. Secondly, a gide that may appear to be
the winner at the close of a game might well have been the
loser had the game been continued. Thus, a fleet that has
fired all its missiles when the director ends the simulation
might appear to come out on top, but what if the game had
been played for another day? Finally, the forces assigned
to Blue, for instance, may not be adequate for Blue's assigned
mission. This fact might not have been realized until the
game was played--or the purpose of the game may have been to
determine this point. For somewhat similar reasons, some
designers of business games do not attempt to define winners.26
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Th: special situations may spell out the respective g
missions, or it may allot this task to the players; it may
set up the command structure, or direct the players to do so.
In analytical games if particular or special doctrines or

accounting procedures are to be employed by one or both sides,
these are also noted or explained in the appropriate special
situations.

AL
iS4

The control group may prepare the plans for one or both
sides. Usually, however, the players on each side develop
i their own plans on the basis of the information and re-

quirements contained in the general and special situations.
1 These plans range from brief oral or written expressions of
¥ mission, organization, and intentions to exhaustive and

] formal presentations. They delineate the methods by which
the opposing commanders expect to achieve their given or
inferred goals during the play of the war game. One inter-
esting variation of this general procedure occurs vhen the
contestants switch sides after the planning phase and game
the plans prepared by their opponents.

If plans are generated by a number of opposing student -
staffs or teams, the director may select two plans to be war w ¥
gamed, or facilities and time permitting, he may pair off
plans for a number of concurrent games or for a series of
games. In the first instance the students whose plans are
not selected may be absorbed into the game as lower echelon
commanders, staff officers, or as members of the ~ontrol group.

Some adaptations of the selected plans may be necessary
in order to adjust them to constraints imposed by such factors
as time available for play, number of participants, equipment,
facilities, and model limitations, and some changes in or
additions to the rules may be required for the conduct of the
game. However, when the situation and forces are selected
specifically for gaming, such modifications are usually very
slight, often not required at all. If needed, changes are
made with due regard for the general purpose and scope and
level of the game, and in a manner such that they do not
affect the concept of operations of either side, or restrict
unrealistically the players' plans.for achieving their goals.
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The forces are located on the game board or map; the
simulator or computer, programmed. Gaming personnel are
triefed on the rules, and the signal is given: "Make mcve 1:!"
"Start the game:" etc.

A generalized model of pregame procedures for a two-
sided war game is depicted ir Figure 3-1. This serves to
illustrate the steps taken when the conflict zituation is
selected or devised for gaming purposes. Similar procedures
are employed for one-sided and n-sided games. '

In early war games, and in current games of limited
scope in whicn the personnel, facilities, time for play, and
so on have been tested by previous and similar situations,
some of the procedures shown in Figure 3-1 are omitted or
varied. For instance, once the general and special situations
are selected, the game may be programmed first, and then the
players told of the situation and of the forces at their
disposal. The players are given a short time to organize and
plan, and the game begins.

Pregame Procedures
(Wwhen the Conflict Situation is
Selected Prior to—the Decision to Game.)

In this case the conflict situation exists or is assumed
to exist, plans have been prepared by a friendly or Blue Staff
or planning agency to meet the contingency, and somecne in
authority has requested that they be evaluated, rehearsed,
or explored by means of gaming techniques. Using the situ-
ation and Blue plans as guides, the director and control
group determine the general purpose, 8cope and level of the
proposed game, and select the aspects of the situation that
are pertinent to the rehearsal or analysis. Plans are pre-
pared for the opposition, for example, the Red side.* As
shown in Figure 3-2, the remainder of the pregame procedures

*When possible opposition plans should be prepared by
personnel trained to think and act as officers of the nation

or nations represented.
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fo'low those established for the simulation of situations
that are selected solely for the purpose of gaming. The
adaptation process, however, is apt %o be somewhat more
difficult.

, Conduct of the Game. When a war game is set up or pro-
grammed, the forces might be compared to the pieces arrayed
on a chess board. They are ready to be employed according
to the rules of the game. Unlike chess, however, which has
peen played under the same rules for many years, the rules
for war games vary from place to place and from time to time
in order to reflect local objectives, available simulation
equipment, and the ever changing tools and conceptc of war-
fare. Thus, early Naval War College games were conducted to
develop tactical doctrine and to study the strategic employ-
ment of naval forces; the rules were based on the use of
psanual techniques and on the weapois of the day. the gun, the
torpedc, and the ram. Current Naval War College games are
chiefly educational in nature, and tae rules reflect the
weapons systems of today and tomorrow, the greater scope and
diversicy of military activity, and the introduction of
machinz sinmlation.

Kinds of Rules. Roughly, the rules cover three ageneral
areas: (1) Description of the game: (2) Player activities:
and (3) Control group activities. The rules dealing with
all three regions are made available to the control group.
In the case of players rules, practices differ. 1In some
games they are provided with all the rules; in others, with
only those that they need for play. The latter practice is
scmewhat preferable. The players have less material to
peruse, are more apt to concentrate on their roles, less
inclined to concern themselves with evaluation processes.

The description of the game usually includes a brief and
general explanation of the methods, equipment, and type of
moves. If the game ie designed 80 that one of the sides may
emerge as the winner, the method of picking that side is
explained, or, as noted earlier, this may be done in the
general situation.

3-8
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While it ie evident that no clearly defined line of
demarcation is possible, the rules for the players can Le
classified under two categories, operational rules and
implementation rules. The first type describes approxi-
mately the selected real-world features; the second explains
the methods and procedures employed in the game-world. The
operational rules tell the players what can be done; the
impiementation rules how to do it

The rules for the control group may alsoc be divided very
roughly into two parts: one, those describing the methods of
evaluation; and two, the procedures required to utilize such
assessments in the game. The former, for example, might
explain the mr thods for determining conitacts and damage, and
generating intelligence and so forth; the latter, what forms
to employ, what phonea to use, what information to collect
for the critique, etc.

Amount of Detail. Due to local needs, gaming concepts,
capabilities, and personnel, the rules for different simula-
tions vary widely in both form and content. The rules for
some games are bound in a single cover, those for other
games consist of or appear in two or more publications. Some
games are quided wholly or in part by detailed rules; others,
by rules that are general in nature. Certain compilations
assume that the players and the control group will apply the
rules in their proper sequence, others include procedures
for their step-by-step application. Some sets of rules take
it for granted that the ~ontrol group knows how to translate
a given probability into a hit or a miss, a yes or a no, a
success or a failure; others specify the equipment and pro-
cedures. In computer games where human judgment cannot be
applied to the choice or nterpretation of the rules or
model during the simulation process, all rules are explicit,
all complete.

The strategic manual game formerly conducted by the
Commar.d and Staff Departmant of the Haval War College was an
example of a game in which all the rules were general in
nature, and in which all evaluations were mzde by the free
method. It was a two-sided educational game at the strategic
leval and involved the joint and combined operations of all

3-9




g;ll time about twenty-six. The level of experience of both
ayers and control group and the objectives of the game made
it entirely feasible to use ganeral rules; the compression
of time and the number and diversity of forces practically
compelled their use.

8ince the NEWS incorporates many simulation features,
relatively unsophisticated WEWS games employing non-
aggregated forces require a minimum of rules. However, in
NEWS yames employing aggregated and constructive forces
certain features cannot be programmed intc the system and
such games require both general and detailed rules. Computer
‘'games are based on well defined models. Manual games such
as the Marine Corps' Landing Force Gama are conducted accord-
ing to many detailed rules and procedures.28 And while
little unclassified information ir available on the use of
games used to assess the results of massive nuclear exchanges,
it can be assumed that they require detailed rules and
sethods of evaluation.

services and several nations. Playing time was four days; ‘ {
3
3
H
|
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8. As noted in Chapter 1 the rules and procedures :;' 4
for the control and conQuct of a game, for the acting-out of
the conflict situation on a game board, a chart, a machine,
or a computer, are also known as the model of the game.

o While the term “model” appsars to more aptly describe the

' rules and procedures of computer games, its use has certain

; advantages in other type games, particularly when 2 rumber

s of different kinds of conflicts are simulated, and it is con-
venien: to prepare compatible rules and procedures for each
kind of engagement. Thus, a game simulating a naval engage-
ment might includs a set ¢f rules and procedures, that is a
sodel or submodel, for an antiair simulation, a second for
» surface action, and a third for submarine activities, pzn

» andt snti. The outputs of a submodel, for instance the anti-
air mode), would then serve as inputs *u the surface action
model, and so on.

cle. In a two-sided war game the Blue ard
Red Players make the decisions appropriate to their assumed
commend levels and take the actions necessary to implement
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their decisions, or if a computer is simulating some or all
of the command functions, the computer makes a "Monte Carlo"
choice from among a limited number of proyrammed courses of
action. The movements, actions, and interactions of the
cpposing forces are monitored and evaluated by the control
group, or by equipment or computer toutines that take over
some or all of the functions of the control group, and the
results transmitted to the commanders. These reports gener-
ate new decisions, new actions, and the cycle starts again.
The basic game cycle or generalized model of a two-sided
game 1s depicted in Figure 3-3. The structure of one-sided
games is illustrated in Figure 3-4; that of an n-sided game
(whernin n=4), in Figure 3-5.

Moves. In parlor games such as chess each player (side)
moves, in turn, a single piece. The moves do not represent
an interval of time. The moves made in war games, however,
represent definite periods cf real-world time, and all forces
can be moved simultaneously. The length of a move is the
interval of time for which decisions and evaluations are made.

Moves are used in manual and computer games. Two basic
methods are employed for determining the length of time rep-
regented by the move. 1In the fif\t, the smallest practical
period of time is chosen, and all moves in the game are of
that length. At the end of each move evaluations are made,
and status of forces updated, and the cycle started anew for
a similar interval of time. The second method provides for
an examination of future interactions ard the sclection of a
time period that will jump the game up to the time of the
next event. In computer parlance the first is called a
“time-step" game:; the second, an "event-store.” These terms
are applicable to manual games, the former when regular time
intervals are used, the latter when the director estimates
the time of the next critical event a.d calls for a move of
corresponding lenrgth. Manual gaming, however, permits varia-
tions ¢f these two basic cycle-time techniques. Thus,
although the rules for a particular game specify five-minute
moves. the directcr can call for two or more moves to be made
at one time, thus lengthening the time for which decisions
are made. Again, if the rules permit him to specify the
length of time of a move, he may, after a move is made, providas
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some players with intelligence of events that occurred part
way through the move and allow them, if they so desire, to
modify their moves.

As far as machine games are concerned, time is usually
continuous. Thus, when active NEWS forces are employed,
there is no requirement for making moves. A player sets
the course and speed of his force and it sails or flies at
tnat course and speed until he decides that a change is neces-
sary, or until its speed is reduced by enemy action; he throws
an automatic firing switch and a selected weapon fires and
continues to fire at a selected target until he releases the
weapon, runs out of ammunition, or is destroyed by enemy
firepower. If manual techniques are employed in conjunction
with the machine simulation, the forces represented by hand-
moved symbols are moved for discrete time intervals.

Furiction of the Rules. The rules of a game model the
real world tc the extent that commanders or simulated com-
manders are able to react as they would in a similar actual
situation, and that their successes and failures depend not
only upon their own skill but upon the decisions and actions
of opposing commanders and on the vagaries of chance. Ideally,
there should be few enough rules to make a game playable,
sufficient to provide realism.*

*For gaming purposes the word "realism" means many things
to many pecple. Perhaps the best working definition is an
outgrowth of the University of Michigan's 1955 Conference on
War Games: "The approach to realism must be qualitative rather
than quantitative:; the objective of realism is to provide an
environment that will elicit from the subject (student) the
same response or decigion as would be elicited by the cor-
responding real-world situation. Once this condition is sat-
isfied for responses or decisions which are poitinent tou the
purpose of the given simulation, all useful realism (perhaps
validity is a more appropriate term here) has been achieved."
Thomas and Deemer observed: "We should deplore the tendency
to introduce trappings and ornaments in gsimulation to gain
the 'appearance' of reality when it is the 'essence' which

we need."?1
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Evolution of the Rules. Normally, the rules for an oper- gl

ational game are devised to meet the requirements of a par-
ticular organization: a college, perhaps, or a research
activity. The approach to the problem reflects local needs,
personnel backgrounds and preferences, and the kind and amount
of simulation equipment available. 1In all cases, however,
the preparation of the rules and procedures for a game is
largely a matter of judgment and experience plus a certain
amount of trial and error, and in most instances begins by
answering or seeking the answers to such questions as: What
sort of conflict situation is to be simulated? For what pur-
pose or purposes? What is the possible range of command
levels? What service or services are involved? What type or

types of operations? How many sides? -

A crude analysis of the answers discloses the possible
extent and nature of the forces, weapons systems, communi-
cations, and area of operations, and delimits to some degree
the pertinent command decisions, implementing actions, and
the sort of intelligence required by the decision-makers.

It provides an insight into possible aggregations and a gross
selection of real-world processes and interactions. This
initial choice includes all forces, weapons, events, processes,
and so on that appear essential to the selected conflict sit-
uation and to similar situations so that the rules can be
designed to cover as brocad a range of activities as possible.
For example, as observed hy Commander Davis and Dr. Tiedeman,
in an article in the U.S. Naval Institute Proceedings, ". . ..
in an ASW game, rexrueling of DDs from the carrier of a HUK
group may be important.”30 fThis process would, therefore,

be listed in the preliminary crude analysis of this type of

situation.

The processes and interactions isolated by the early
analysis are examined more closely to determine whether or
not the proposed simulation is feasible in view of the "state
of the art," and the equipment and personnel available.
Should the ccnflict be treated as a whole. or separated into
its component sub-conflicts and the rules or a model prepared
for each? At this stage is it better to attempt the simula-
tion of a selected major phase, say the ship to shore move-
ment of an amphibious operation, and to prepare the rules for
the overseas movement, advance force operation, and other

Y
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phases at a later date? What assumptions can be made that
will simplify the rules and that are acceptable for the pur-
pose of the game? Thus, can all ships be grouped into a
limited number of classes for damage assessment purposes?
Can surface-to-air missiles and surface action weapons be
ignored in an ASW game? 1Is the refueling of the DDs from
the carrier sufficiently important to be included? "Unfor-
tunately, the game designer is continually confronted with
choices. If he fails to insert in his model such details

as DD refueling, he may produce a game adequate for the prob-
lem in hand but inadequate for other similar problems . . ..
Great savings accrue if many possible uses are considered
early in the model building process."30 However, simula-
tion time, personnel, and equipment capacity delimit the
scope and application of the possible uses that can be

designed into the rules. :

Concepts are developed for the simulation of the pro-
cesses, forces and weapons systems, detection and com-
munication systems, and the types of interactions finally
selected. For instance, if the preceding analysis had estab-
lished the need for simulating DD refueling, how should this
be done? By keeping track of the ships' fuel expenditures?
How? Using average consumption rates? Or would refueling
at reqular intervals suffice? 1In a computer game the first
method might use a large amount of computer storage capacity;
in a manual game it would be somewhat time consuming. The
seconéd method is simpler, quicker. Which concept is best
suited to the purposes of the game? For the level of command?
If a game is conducted on the NEWS does the number of forces
exceed the capacity of the system? If so, is the problem
best solved by reducing the number of forces, by aggregating
certain forces, or by supplementary manual techniques?

How are weapons employed? Will individual commanders
specify weapons and targets, or is it assumed that when
opposing forces come within range they will open fire? 1Is
it necessary to provide accounting procedures for ammunition
experded by all weapons simulated, or only for missiles or

torpedoes? Can some weapons be aggregated? Can it be
assumed, as it is in many games conducted on the NEWS, that

even though forces are within range a commander will not
employ his weapons until he is in the correct firing position,
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or should such an assumption be made for a percentage of the
engagements?

Within certain distances the probability of a radar
detecting a target varies inversely with range. Should these
probabilities be cranked into the game, or should a detec-
tion always be a "yes" proposition at a predetermined range?
The first concept is usually used in computer games. Due
to the design of the system the latter method is employed in
NEWS games. Depending upon the price the analyst wishes to
pPay in terms of complexity and game time, either concept can
be used in manual games.

Is it practicable to separate all commanQers of friendly
forces, to insert commgnications delays and difficulties?
Should all communications be perfect, or should compromises

Must evaluation procedures be rigidly prescribed as in

inost computer games and in cases where experienced umpires

are not available? Does the purpose of the game indicate
that rigid methods are preferable even though experienced
personnel will be employed as umpires? Is the time for play
sufficient for detailed assessment techniques? Should the
director or other members of the control group be permitted
to modify or set aside evaluations made by a computer or by
umpires working in accordance with established rules and
formulas? Are some interactions more amenable to free
umpiring, others to rigid, or are the objectives of the game
best attained by employing free methods of evaluation in all

instances?

Should the game be conducted by the time-step method,
or should it employ the event-store technique? Is it neces-
sary or desirable to spell out each procedure, or can the
players and the control group apply the rules without
detailed instructions?

The selected processes, as modified by the assumptions,
are described in accordance with the evolved gaming concepts,
and these descriptions constitute the model, or ‘“he rules
and procedures of the game. Thus, if prior analysis and
study had determined that refueling of the DDs fiom the
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carrier should be included in the game, and that this process
would be simulated by the players actually plotting the move-
ments of the ships, then the rules of the game would specify
that this process would be carried out and would furnish or
refer to tables that pr-vided the necessary data. (The spe-
cial situation would d. cribe the assumed initial fuel levels.)
Other rules would tell the players how to move their ships

and, when applicable, the length of moves and how to use the
plotting devices employed in the game.

A rule might state that a certain per cent of the total
aircraft on a field or carrier are operational. Another,
that if a player wants tc send off a strike he must prepare
a flight plan to a specified scale and indicate the number
and types of planes and weapons. Other rules provide for
umpire checks on the number of aircraft, the planned radius
of action of each type, and weapons availability and load-
ings. Additional rulesmay stipulate the methods for computing
aborts, losses..from aerial combat and surface-to-air missiles,
the amount and kind cf damage inflicted on the various targets,
and the types and ilow of intelligence.

Depending upon the simulation concepts, the rules may
cover each pertinent feature or aggregate some of the events.
For ovamnle, if each of the major steps in an interceptor
versus bomber interaction are to be considered, the rules may
state that when a fighter approaches to within 12 miles of a
bomber it has an 80 percent probability of detecting the
bomber; if it detects the bomber, a 90 percent probability of
attaining a launching position; and should it reach that
position, a 70 percent probability of destroying the bomber.
If only the over-all interaction is to be played, the rules
would state that the fighter has a 50 percent probability of

destroying the bomber.

The rules may tell the umpires to use the given numbers,
or to use or not use them as they see fit. If the free
method of evaluation is specified, data are not usually fur-
nished although, if possible, the data should be available in

case an umpire wishes to refer to them.

In either a step-by-step or less detailed case, the rules
may call for the use of random number tables and explain their
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use, or they might specify the use of a pair of ordinary dice,
a pair of 20-sided dice, or leave to the umpire the method

of translating a probability into the occurrence or non-
occurrence of an event. Sometimes, when a pair of regular
dice, for instance, are called for, the tables of data may
not mention probabilities, but merely say: if a 2, 4, 5, 6,
7, 8, 9, or 12 is rolled, the fighter detects the bomber,

and so on.

In some instances when evaluation procedures are applied
by members of the control group they need not be described in
the rules. For instance, consider the play of a NEWS game in
which two planes of an aggregated force of four are armed with
nuclear weapons; two with conventional. The force suffers a
loss of fifty percent en route to the target. Which planes
are lost, the two carrying the big bang, the two with the
iron bombs, or one of each? An experienced member of the
control group does not need rules to find the answer. As
shown in Appendix B, he simply makes a decision based on the
appropriate probability distribution.

Since such narameters as detection, conversion, and kill
probabilities may differ from play to play, and since these
variations can occur, .at least within limits, without affect-
ing the structure of the rules or the model, the data are
often furnished separately, and the rules refer to the proper
tables or graphs. This method is more realistic, more flexi-
ble, and sometimes permits the rules to be published under a
lower security classification than would be possible if the

date were included.

The preparation of the rules or the model is facilitated
in many instances by flow charting the selected processes and
events. Rules are also developed by actually trying out por-
tions of the game, a type of activity sometimes termed
"design play." Another method is the use of or modification
of rules from other games. For example, many of Livermore's
rules were based on the works of German authors; some of
Little's rules were adapted from an Italian game.

The rules or model may take the form of a verbal, graph-

ical, or mathematical description, or combinations of these
forms. The rules are often tested in an "exploratory play"
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Oor a pregame rehearsal in order to find and to eliminate the
bugs that inevitably appear in spite of the analyst's care
and regardless of his experience.

In general, the initial rules for a game should treat
only the bare essentials. Other features may be added as
experience with the game points out their need and feasibil-
ity,* and as new systems and concepts develop. Increases
in the number of proceeses simulated tend to raise the com-
plexity of the game and the time required for play. Hence
such changes cannot be made haphazardly, or at the whim of
every newcomer to the game, but only after careful consider-
ation of their value and effect on the game as a whole. New
rules should be integrated with the old, and some of the
latter discarded or modified to keep the game from becouming
unmanageable or too time consuming. Otherwise, as has hap-
pened so often in the history of gaming, the number of rules
and the amount of detail contained in the rules increases
until the game becomes too unwieldly or too lengthy for the
purpose and personnel for which it was intended.

Data. Where do the planning factors, hit probabilities,
attrition factors, and other data come from that are used in
the special situations, the rules, and'in the adjuncts to the
rules? They are derived from a variety of sources: histori-
cal records, analyses of past actions, the experience and
knowledge of military officers, lesser scale war games,6 *¥
military periodicals and books, and from classified material
such as intelligence reports, contractors' estimates,

*It is interesting to note that the first set of rules
for Naval War College games required four pages; the last
complete set published in 1950 and used during the early 50's,
80 pages plus fire effects tables and other data. Currently,
no single set of rules cover the broad spectrum of the

College's games.

*%v_ ., in practice the smaller details are treated in
small games, and the results form the basis for conventional
rules or summary decisions of the umpires when they arise as

incidents of the higher games."l
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operational specifications, reports, tests, field experiments,
and studies of future weapons systems concepts and capabili-
ties. Their collection, analysis, and adaption to gaming is
2 never ending endeavor, a constant challenge to the skill,
ingenuity, and perseverance of the analyst. The tables of
visibility and of recognition employed in the first Naval

War College games were copies of those used in an earlier
game, the maximum speeds of the ships were obtained from

past records, and the numerical expressions of their combat
values were based on the judgments of experienced naval offi-
cers.* Since, additions to and revisions of the data have
been made on an almost continuing basis to reflect, or to
anticipate, the increased speeds, ranges, and lethal effects
of vehicles and weapons, and the changing methods and concepts
of war and of the simulation of war. Every available source
of information has been and continues to be culled for the

best possible data.

A great deal of basic data such as-maximum speeds, rates
of march, fuel consumption, personnel strengths, replacement
rates, construction times, transportation capacities, rates
of travel of messengers, and so on can be obtained or extra-
polated from classified sources and from material compiled
"For Official Use Only;" for instance, FM 101-10, Staff
Officers' Field Manual, Organization, Technical and Logistical
Data. A surprisingly large amount of information can be found
in unclassified periodicals and publications: Jane's all the
World's Aircraft, Jane's Fighting Ships, Handbook on the
Soviet Army**, Fahey's Ships and Aircraft of the U.S. Fleet,
etc. When data are not available on the equipment of other
nations it is customary to use similar "own" side information.

*"The rules . . . were adapted from ascertained facts
when possible, and from the best obtainable opinion when
actual data could not be had."15

**Handbook on the Soviet Army, Department of the Army
pamphlet No. 30-50-1, 1958. For sale by the superintendent
of Documents, U.S. Government Printing Office, Washington 25,

D.C., Price $2.00. ‘
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In addition to classified sources, press releases, maga-
zines, and the records of budget hearings provide cost esti-
mates of weapons and delivery systems. The publications of
the Bureau of the Census, the United Nations, the Industrial
Conference Board, etc., and standard reference works, periodi-
cals, and newspaper items furnish information on populations
and their age and occupational distributions, gross national
produc’_3, indexes of producticn, and on other factors useful

for high level games.

What are the effects of terrain, time, and weather:; of
communication and production delays; of damaged transporta-
tion and production facilities:; of equipment, ammuniticn, and
food shortages? Examinations of peacetime maneuvers and pro-
duction schedules and the records of past battles and cam-
paigns provide an insight into these prcblems. Interrogations
of military leaders, economists, and other authorities results
in numbers and qualitative information, often in the nature

of educated guesses.

Quantitative information on the reliability of systems
and weapons, detection and hit probabilities, the effects of
enemy countermeasures, and the amount and effects of damage
caused by hits of different weapons on different targets are
difficult, ofttimes impossible to obtain. If test or experi-
mental data are available, the analyst is confronted with
such questions as: Were the conditions under which the tests
were conducted truly indicative of operating conditions?* Did
the personnel have the degree of skill and experience in the
maintenance and employment of the weapon or system that could
reasonably be expected from wartime military personnel, or
were they highly trained manufacturers' engineers and tech-
nicians? Should the results of the tests be degraded to
reflect field conditicns and, if so, by how much? The analyst
may derive the answers from his own experience; more likely
he would question experienced officers. When no data are

*This problem is one of long standing. Thus in 1908
Sayre observed: "Many of us have formed exaggerated ideas
of the effectiveness of firearms from our observation of the

effects of firing on the target range."10
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avezilable he must seek the numbers from experienced personnel,
and translate the qualitative information and educated guesses
that they furnish into numbers and mathematical functions.

This latter method which was particularly valuable in the

early days of gaming is, and will continue to be, useful in
those areas where there are simply no quantitative inforna-

tion. This is also true for other types of operational games.
In an article in the August 1957 issue of Operations Research,
Bellman and others describe in detail how the formulas for a
business game were designed to reflect qualitative information 26

Information concerning the overall effects of a week or
a month of a giver level of Blue shipping and ASW effort
versus a specific Red subsurface threat, or the effect on
people and production of a massive nuclear exchange are far
more difficult to obtain than data on the possible outcomes
of the interactions cf individual units and weapons. Some
information may be gleaned from the histories, reports, and
analyses of past wars, for example, the reports of Fleet
Admiral King,* or the analyses contained in Methods of
Operations Research by Morse and Kimball, ** and updated to
reflect current or future operational conditions. For newer
and untried weapons and systems the outcomes of analytical
games of a tactical nature provide inputs to higher level
simulations. Or again, the knowledge of broadly experienced
military officers, or of experts in other fields, may be

utilized.

The data furnished for the game should be consistent
with the concepts of simulation. If the rules are based on
average values, these should be provided; if on the employ-
ment of distributions, tables or graphs. For example, should

*U.S. Navy at War, 1941-1945, Official Reports by Fleet
Admiral Ernest J. King, USN, United States Navy Department,

1946.

**philip M. Morse, and George E. Kimball, Methods of
Operations Research (New York: The Technology Press of MIT
and John Wiley & Sons, 1951).
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past records of mechanical breakdowrs of a piece of equipment
reveal the distribution shown in Figure 3-6, then in the
first instance the average value of 660 hours would be fur-
nished and used in the game, and all such equipment operated
for 660 hours without undergoing a specified maintenance
period would suffer a breakdown. In the latter case the
graph or a table would be provided, and a chance device em-
ployed. If detections during a simulation are certain at
fixed distances, cr between a known range of values, then
these numbers should be provided rather than probabilities of
detection, for they are the numbers that are valid in the
game world. Again, if a player is provided with 0.5 hit
probability for a shipboard missile, he should also be told
whether or not this figure includes the reliability of the
system. Otherwise he can assume only that the probability
holds for each attempted missile launching in the game, and
should this not be the case, he may end up playing a game in
which the probabilities are far different from those which

he had been led to expect.

Umpires. The members of the control group who make
decisions affecting the course and outcome of a game are
called umpires, sometimes referees. If one such individual
measures the slant range between a missile-firing ship and
a bomber, consults a table of probabilities, refers to a
table of random numbers or some other chance device, and
comes up with a decision, he is said to be "umpiring" the
game. However, if a computer is used, the term umpiring is
not employed even though the computer may, in effect, take
the same steps, and come up with the same answer. If a mem-
ber of the control group measures the range, but does not
make the hit-or-miss decision, he is not, strictly speaking,

an umpire.

»

4
N

Umpires have three basic duties. The first is to monitor
the actions of the players and to enforce the rules of the
game, or if no rules cover the situation, to keep the players
from acting unrealistically. For example, if the rules state
that it takes 16 hours to construct a bridge, then the umpire
will not permit a player to send tanks across before that
time has elapsed. If the rules do not consider this con-
tingency, then the umpire does not permit the commander
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concerned to put up a bridge in an unrealistically short
period of time, or he tells him how many hours (according to
the umpire's judgment) it will take to bridge the river.
Should a rule state: When a ship loses 40 percent of its
effectiveness its radar search capability is destroyed; then,
if that amount of damage occurs, the umpire takes the steps
necessary to implement that rule. '

The secnd major function of the umpires is the evalua-
tion of interac+ions in accordance with the methods and data

prescriked by the rules of the game.

A third duty 6f the umpires is to provide the players
with the amounts and kinds of infcrmation and intelligence
that would be available under similar circumstances in the
real world. This task usually requires a high degree of mil-
itary experience and, in games conducted for educational
purpcses, a high degree of imagination.

The organization of the control group and the duties of
its various members, including the umpires, are described in
the rules of the game. Depending on the complexity of the
game, and the equipment available, the organization of the
control group varies from the extremely gimple to the very
complicated; its membership from one to perhaps ninety or
more. Based upon the real or assumed familiarity, or lack of
familiarity, of the umpires with umpiring techniques and
chance devices, the umpire rules and/or briefings vary from
the detailed to the general. Additionally, the umpires
should be briefed on, or have an opportunity to study, the
plans and intentions of the opposing sides.

The difficulties inherent in the application of the con-
trol procedures have in the past more or-less dictated a
requirement that the key positions in the control group be
filled by personnel with prior gaming experience. The cur-
rent trend appears to favor the establishment of permanent or
at least semi-permanent control organizations. Such groups,
because of their experience with the rules of the game and
with umpiring data and devices, are usually able to keep the
game moving smoothly and at a reasonable pace. Permanent or
semi-permanent control groups are particularly useful when
the rules for the control of the game are igvolved, when an
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understanding of complicated simulation equipment and pro-
cedures is necessary, or “. . . when analysis and objective
quantitative data tell the tale."27

Probability. More likely than not, probabilistic notions
are required in the compilation of the data, the preparaticn
of the rules, and the implementation of many of the control
procedures of a war game, for as was correctly observed in
the description of one of the earliest naval war games, "In
actual war a thousand mishaps occur, a thousand cases which
vary che result to modify the decisions of a Commander,
etc."* More recently, Admiral Morison noted the tremendous
influence of chance in warfare, particularly naval warfare.**

If an event can happen in h equally likely ways, and
rail to happen in m equally likely ways, then the chance or
probability of success, p, is expressed by the following
formula:

p= h , and
h#m
the probability of failure, q, by:
g= m
h £ m

Since the event must either happen or not happen, p/q = 1, or
certainty.

A probability is expressed as a common fraction, a
decimal fraction, or as a percent.

*A. Colombo. "A Naval War Game." Rivista Marittima,
December 1891. (Translated by William McCarty Little, 1892.)

**Samuel Eliot Morison, History of United States Naval
Operations in World War II (Boston: Little, Brown, 1947),

I, p. X.
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Ar. event that is certain to happen has a piobability of
occurrence of one; an event that cannot possibly happen, a
probability of zero. If the occurrencz of an event is
neither impossible nor certain, ihe probability of its occur-
rence is some numerical value greater than zero and less th:.n
one (or one-hundred percent). The greater the probability
of an event, the more likely it is .to occur; the smaller the
probability, the less likely. Thus, the capture by the
Allies of a permanent bridge across the Rhine during Werléd
War II was possible, but the probability of such an avent
happening was so slight that neither side ever considered
such a contingency in the preparation of their plans.* (If
it had been a war game instead of a war, a simulation in
which the analyst had transliated the remote possibility into
a low probability, what would have been the reactions of the
director and of the players if, as the Ninth Armored reached
the Rhine, a roll of the dice had ruled that the Ludendorff
Bridge at Remagen was intact?)

Many of the probabilities employed in war games are
derived from field tests and experiments. For example,
should a gun shooting at a target at a given range score
423 hits out of 846 firings, its single shot hit probability
(SSHP) , p, experimentally determined for that range and
target is:

p= 423 = 0.5

846

The larger the number of trials, the greater the reliability
of the determination.

If an unbiased coin is tossed there are two equally
likely ways in which it can fall, heads or tails. The theo-
retical or mathematically determined probability of tossing
a head is, therefore, 0.5.

*Ken Hechler. The Bridge at Remagen. (New York:
Ballantine Books, 1957).
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©o%uTcwss of U.B0 x 6.80 x .80 x 0.80, or 0.4096: not (.80.
I the hit probability of a shipboard missile is 0.50, but
"he probabillity that the zsissile will be launched success-
ully 18 0.50, then the overall probab:lity that the migsils
wiil hit 1s 0.50 x 0.50, or 0.25. ‘

The probab:lit:es aseociated with the occurrence or non-

sccurrence of chance events are usually injected into rigid
and semirvg:d gamss :1n one of two ways: as average values

r as rardcs variables. A3 noted in Chapter I, wvhen the

vles srecify the use of averages, the model and the gase

re referred tc as expected--value or detarministic: when the

rules speciiy the use of a chance device to determine vhether
an ovent occurs or does not occur, the model or gams is kncwn
as a stocnastic, probabilistic or Monte Carlo sydel or game.

Zarze games c¥ploy both the expected-value and the stochastic

techniques.

o

Expected-Value Hodels. In games esploying the axpected-
valve *echnigque, if a chance event arises, the expected or
average revult 13 agsumed to occur. Por inatance, if a
weapcn 1n a ganse 18 fired five times, each with a single-
shot hit probakility of 0.20, then the average or expectsd
number of hits s S x 0.20, or 1, and one hit is scored. If
“he same weapcn 13 fired under tiie same conditions later on
:n ~he gawe, 2 gingle hit will again be cbtained. This pro-
cedure 18 followed even though the number of firings is small
as 1n the above exammle, or isrge, say 500 firings, in which
cage a valve of 500 x 0.20, or 100 hits woold be obrained.

Expected-vaiue models use averags rateg of fire, average
consusption rates, and 8o on. For example, if the data pro-
vided 1n Figure 3-6 were used in a game, the average value
of 560 hours rather than the distribution would be employad,
and the rules would specify that after 660 hours without
maintenance, the particular equipsent in Question would suffer
a mechanical failure. UHone of thir squipment (in the gams)
wouid fairl before 660 hours: none weuld operate longer than
60 houre.

Expeccted-value games often yield fractional results,
T haite, 3.28 aircraft destroyed, and S0 on. When it is

s
H
s -
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Gueired to round-coff suzh valuss, either simple arithmetic or
randon rourding procedures nro uged to decide whether i or

2 hizs are scored or 3 or 4 aircraft destroyed. The latter
tachaigse soploys s chance device in the same manner as in

8 gstochaziic geras. Por exasple, :1f &8 random number fxble :s
w9l 82 & chance dovice, & number from Ol to 28 determines
that foar alrcraft are deatroyed: a number from 29 to 00,
thses alrcraft (zee Appendix A).

L ; modele using the gtochastic cr
mxutm mt!&od tha gecuirence or nonoccurrence of
Simce avents in the game sre determined by chance, i.e., by
a dhrnce device such 28 & pair of dice or a table of random
aifizrs. If @ wespon is fired five times, it may score O,
1. 2, 3, 4 or % hits, the exact number dependiry upon the
theow of the dice or the entries in the random number table
(oo Jppendin A). If the same weapon is fired again, it 1w
1ikely ¢that a Aifferent nmumber of hits wiil be scored.
onid the weapon Le fired a lurge nusbar of times during
Ve gamn, than the numbar of hits scored will approach the
expacted numbar.

™ ruics for stochastic ommen svwecify the uss of dias-
eridoticne rother then aversges. Thus, if the data furnished
Dy Pigere 3-3 were wosd in a game, a chance device would be
segd to detexuing the lemgth of time that sach pisce of
amipnent would functicr without a bréakdoam. Depending
Won dhance, ome piece of equipment might reguire maintenance
&fter 10 hours, a second after 500 hours, and so on a3 shown
in Tebie A-2, Appendix A.

- pdels. @Ehethar or nct a game designer ssiects
an Wlm or a deterministic model is based upon a
aseaier of factors including the preference of the designer.

in gemexal, stechastic socdels are used vhen gapes are to be
ocnfoated 2 smdber of times (as in computer simulations) and
it i desived to obtain a dictribution of results: expected-
vhine andeis when the ¢gams is conducted once or & small
sefier of times, and it is desired to eliminate the pogs:-
mgamaf sither scod or bad luck. Thus, a 1922
aval War Collegs Publication (Comatruction of Fire Lffect
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aztic models sometimes uge AVEXrage values to

a few of the lessg significant (for the particular
tributicns. For instance, a game employing chiefly
t:c technigues might use averace acguigition times
¢ batteries, thaereby raducing the complenity of the
the time reguired for play. ©n the other heand,
i-valur wmodels scometimes rely on chance devices to

off fracrtiomal valuee, or to determine the cutcome of :
r a2 spall number of trials. Thus, some of the rules

F oy 3! War College games specified the use of average ov
cxpected value= fer determining the results of gunfire, and
se ¢ crance devices for evaluvating the effects of

L
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CHAPTER IV
MAREUAL GMARES

From 1824 uniil computer and machine gaming were intro-
duced 1n thke late 1950's, all war games were Rand-plaged,
that iz, they wera conducted by mamusl techniques. The
games »f von Reisswitr and von Verdy, of Livermore and
Litzle, znd the later games developed and conducted bty
military schools and staffs in England, in the tnitsd States,
in Garmany, and in Japan, were manuval gummes. When coaducted
without bias, war gaaing history attests to their efficacy —
both as educational aids and analytical tools.

With the beginning of computer cimulation, scee analysets,
bequiled by the prespects of many replications in sher:
periods of time, looked forward to the end of manual gameas.
When the Navy Electronic Warfare Simulator was installed,

a few officers believed -- and understandably so ~- that

ths use of manual gaming technigques at the Haval War Collags
would no longer be necessary. As is not surprising, neither
of thase oxpeitations materialized. Despite their mamy ad-
vantages comnutsrs and zimulators lack some of (he fla=m-
ibility of manual technigues, and are presently less adapt-
able tc the play of high-level educational type gemes, al-
though thay may be valuable adjuncts to such games.

Mzanual methods are currently esployed -- either alone
or in conjunction with other techniques -- by many activ-
ities for the simulation of military and cther types of
conflict situations, and undoubtedly will continue to be

used for many years to Cco®e.

Mznual games can be playsd by organiszations that cam-
not afford, cor do pot want, computers or other simulation
Eavicen. The egquipment is inexpensive. Existing offices
and othiur available spaces usuvally can be adaited to gmming
neads. Almost any nusber and type of forces csn be repre-
ganted. Tise oay be compresesd or axpsnded to meet beaast
the impediate requirements of a particular facet of the
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overatl .lay. F-roer mxy be shifted quickly {in terms _f
roal cime} from one art of the area of operaticns o ancther.
!%t‘avwrail ares of operations may be at one zcale; the re-
gionz of Interactians, at a larger scale. If unfcreseer
events eupand the area of play, additional maps can usuzally
be procured without tnc much difficulty. In certain type:

of mamuzl ziraistions, game time can he faster than real

time -- for example, the Electric Poat Company's Sunmarine
Yactical Game,®* or the Haval War College's EStrategic War Gase.

Mangai games may pe educhrtinnal or analytical. They carn
onooRpeas ary desired range I command levels, include one,
™o, ar threc military services. slmulate any type or types
of operations, and embrace any area of operations.

Maraoal games may be one, twe, or n-sided, and may be
played either open or closed. Evaluations can be free,
rigid, or smirigid.

_ At this stage in the art of simsulation, manual tech-
niqnu ars soaswhyt bettsr than other simulation msethods when

the phwaiczl ¢ military characteristics of terrain are _}

fportaut considerations. They are also useful for illus-
trating the cvarall progress of & wmilitary operation, a pic-
ture that is almost impossible to ohtain in the real world.
Por instance, at the Marine Corpa Educational Center the
“Anphibious Asssult Trainer = . . . can be used as a stage
vpon which the air, sea, and land aspects of coabat can e
griphically displayed by placing upon it the ship. aircraft,
and terrain models required for the operation. Here the stu-
dattt cahn Sas an entire arphibious operation in miniature .

**n considerabls szvings in time results from the use
©Of this guwe as compared to real operations. A twenty-four-
‘hiur transit can be completed in about three and one-half
houzrs of game tims. This saving results from the use of a
W time scule in the game and from eliminstion of the
seteesity for forves to get into position, as they would have
te 40 in & sea axercise.-3l

*4D. C. Wolfe, “Sand, Sweat, and Scholars,” Raval
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Margaa.. games are useful for determining and gaining un
rnsaght anto the grocesaes thal are to be simuiated cn a
~amputer, and fcor thege reasons, s0MC COEputer games
"o are handplayed prior to translating to machine
(computer) language, . . .~30 =out of a large nvmber of
conbat wariables, the (manual) game serves to highlight the

critical cnes.-31

Manual games are useful tools for teaching war gaming
techniques. PFor example, when a war gaming course {(War
3mring K706) was cstablished at the U. S. Naval Acadesy
in the spring of 1965, manual “ar gaming was included as
part of the course, Manual war gsming is also part of the
course "Introduction to War Games,” which is required for
all students enrolled in the Operations Analysis/Systenms
Analysis Curriculua oggthe U. S. Maval Postgraduate School,

Monterey, California.

Limitations.

Mith some exceptions, as were noted earlier, manual
gqames in general proceed puch slower than clock time. This ‘
is particularly true when many forces are involved and wvhen
evaluations are made according to the rigid mathod. After
the players make s move they wait a long time for the con-
trol group to assess interactions, transmit intelligence,
anéd call for the next move. During this waiting period the
players may have .ittle or nothing to do (at least as far
as the game is concarned). or they may be * . . . planning
ahcad -- planning vith time that would be non-sxistent on
the actual battlefield.*32 As the history of war gaming i
reveals, these periods of "dead time® between moves have
raused morc dissatisfaction with war gaming than any other
feature, 2=d led to the introduction of the free method of
evaluvaticn and other technigues aimed at shortening the

period between moves.

The slow pace of manual games also cuts heavily imto i

the curriculum time of military cclleges. This became
particularly noticeable when “World War (I and subseguent

developments . . expanded manyfold tke fi3lds with wvhich
a high coamander must be familiar. In the (Naval) Wer

College the problem of providing adagquste time . . . (wvas)
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met irn part by such steps as reduction of tire-consuring
game board problem playw and chart plot problenm plavs

« + «"* However, it sha:ld be noted in passing thas a2
fast gwme, or ever. a game conducted at real-worlsd time,

iz not alwaye desirable. A somewhat slower pace in 2
simulz:a? action may provide the e2rious players with an
opportunity te consider the various courses of action, to
waigh alternativer when there is time sc that they can
atke the proper decisions when there ie little or no tire.

- Whily some meabers of the zontrul 2roup learn as much
!2#3 a game as the players (and a few may learn even more),
ﬁﬂ?te are usually some control group duties that are purely

wit gaming functions., or that are more or less routine
omputational, bookkeeping, clerical, or drafting tasks.
1f officers or executives are assigned such tasks, they
gain peither deciszion-making experience ~wor decision-
maXing information -- 3 definite weakness in a game., frowo
their parspective. However, by using war gaming and sup-
porting personnel to perform some of these tasks, th:s
limitation has been minimized in Raval War College gares.
Many other war gaming activities also eupioy gaming per-
s3a3e!l for evaluation procedures and the application of
purely gaming technigues, officers for *he handling of
lllitary force=.

Although a2 limited number of replicat¢ons may be pos-
sidle. it is generally not feac'™le to replay a rigidly
controlled manval gase 2 large rnumdber of times in order to
obtain results that are of statistical significance.**

“Prank Virden, "The Naval War College Today." U.S. Nava.

Ineiitute Procesdings, April 1953, p. 366.

#*1n some caser, repeated plays of manual games have

béan conducted. Por instance, 120 tactical games were piayed
- st ths Javal War Oollege during 1896 to evaluate the effects
of saperior speed. As 2 result, it was concloded that “the
valup of 20 per cent superior speed tc a fleet of ships of zhe
1ive of battle is less than one-twelfth of its total ractical

~ force. "




g

Soo 3 BETLLL WD D roafil.re an enreasonalie length of time.
LU o Beayera, unilte Jraapvters, would either Secome sosed.
art meg.art to folicw clesely the ~curse of events, or

nrec’ n.o the saze kXnowledge nleaned froa

Simuiaticn Reguirements,

I ar»o‘iaﬂ with the rules cf play, the gimulation
a war gave enables the pilayers tc
exersise their comeand functions, and the control group to
vo2ut 1ts monitoring arnd evaluation duties. For mcst
ta © games, eguipment, devices, and materials are
o simulate ot Tapresent the area of operations,
nteracticns, and communications.
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in the real worid. a forca usually has under i:
irmediate surveillance a portion of the area of operations.
Tre i1nformction obtained froum surveillance activities is
rocessed and correlated by the force's staff personnel
an:, as evaiuated data, is ccnsiantly available tc rhe
ccrmander. A force also has maps and othar visual Jis-
rleys {pelar plots, for example) of the area of cpera*ions
-- or, portions of it -- on whicn its own intelligence as
well as that cbtained from higher echelons, friendiy
fcrces, and reconnaissance elements is plotted or recorded.
As the comzand ievel rises, the commander is more concernsd
with the overail! picture, less with that obtained from the
surveillance pattern of a single force. Thugs, the evalu-
ated data that a ship commander veceives rsflects thrhe :iype
and level of decisions that he is requized to make; the
data that the fleet commander gets, the type and leve!l cf
decisions that he =3t make.

ir zome manval games, a commander gets the infon-aticn
that he neadn by viewing a part of a replica c¢cf <he area of
operations: in most, by reports from frisndly forces and
the control group. A player is usually furnished maps and
plotting devices so that he, or his staff can keep track
of the locaticn and movements of his own force or forces
as well as other forces of which he has knowledge.
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cegione of rarverllance of als forces, e 3cale wf tme
30 s omversely oroparticnal to the xcale and level of
the same YTRe more uattical the game, the lLarger the <o
af tie wdel: e higher the command leveis. the spaller

e soaie.  Io simpl:fv caming processes, and
weioe af reguirements {or mans and other Jrapn

LN ractival rneeds 7 the plavers a=nd the ouni: Toup
ara soretimes combined.

POrCEE N 3 AN 3
ping or symhols, S stus boards,
devi =2z are furwnished.  ac that each commander or an assi
Tan maintsan a recors of the status of his fcrce
pertinent informaticr., Such records are basad o
of ths zituaticn that are specifizd in the rules. 7
a2 cempant of infantry. the mutber of perscnnel ciailadle
duty migh- be recorded; for a aissile battalicn, 1 "
of avallishle lawmchers and the number and type of wissi.

ol SN

The stetos of a ship night include its ~effectiveress

"per —eat of life remaining,” maximer available spees, 3n

=

unexpsavied azmunitiorn and fuel. The contrcl grcup needs
gimiiar aceopunting devices to maintain a record of a*'

forces in order to evaiuvate interactions and ts =mcnitor
dectgicons and 22tiorns of the players, to keep forces frw
moving fazcer than westher, terrain. and damage perm::t.
insure that gups without amsunition do not fire, etc.
Wwhile current ganes usuxlly use status boards and
accou~ting forme, in some earlier games bookkeeping proc

dures ware ircoipor.ted into the design cf the pieces
molels used to represent the forces., Thus, in Liverrcr
geme, the sisz of 1 piece that was turned up indicated :

b

1]

affectivenese of the piece (force). The pieces of Trttern:

qJane 33 slated surfaces for record purposes ;n some -
gmes rings were placcd on the mast of a ship to i :
its current effectiveness.

A commander's gecision to move a force, insticote o

search, fire weapons, replenish fuel, etc., may be exp:rs
varbaliy. on forms, or on tracing psper ‘or acetate gv»rl.
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~d aphically., arrows or under-
AT A TX oo afy roelded,
1. sroLp inp.ts for evaluatiom procedures are
Dtarce: from othe zlayers lec:sicons ond moves, and from
TR e $ meas.ring T ois, Detectisn:, hits, and danage
ire loesrminel Y ure ~f the three methods of evaluation,
an: - ar e e ir-os <-arni-s  graphs, and computing forms
—a, L. “wmCeseary ¥-ilowing the acsessment of interactions,
w: rtrcl grourn ¢ reccrd 1s :pdated, and intelligence
trans-ittesd . tne players eltner vertally cr cn forms
fegizrel for “hat purplge
sme comearicati.cns are designed to furrish practicebie
co.iratiane cf the -cuesunicatisn channels normally avail-

<. =i1l:zary commanders: to enable the contrel group t
n y ~-ect Zelyvs, 2r <o deny player coseunications in

acs~rHa- ce with the ruoles of the game, and to provide Deans

Scv srarspitting information between the pieyers and the

oLt T L ITUP In manua. games, these functicns are accoe-

nlistmel ry perSCr-tO-perscn COrtacts, 3essengers, pneumatic

< shes oesnes ¢r zy var:ous combinations of these zethoda.
v, the gimulat:on regquirements cf the players

.ed  Ccme-~m2p. "two-zap. S and “three-map” James. I 3
ai: fusces appear on a single large map. ter-

4 ers omerol sroup resulted in the development 0f the so-

rair madel or game board. A two-sap game iilors cne repre-
servation f *he area -f ocperations to each s:de. In this
sype ~¢ zame there is no sinpgle complete delineat:on of

e area of oprerzt:ons and all forces. The players on each
sids *ave the picture cf their respective sides. plus »
i18pi3, ~f any enemy forces of which they have kncwledge.
The -rrtrol group moves from map to Tap tc correlate the
dispes.t:ons and act:ions of the players. Three-nap james
employ three representations cf the area of operations one
¢or each side and a +hird for the control group.



Commanders of the various fcrces in a 'ea‘—ac.ii cre
of opersticns are usually physically separatec fros eash
other, althoush they may be able to see &d]&r‘er‘ fcroes.
TWO basic concepts hLave been developed tu s:pulaze
conditions. These might be callsd the “viewers' surncept
and the “compand center concept.” In the former -he
playsrs are allowed to see a representation cf the area
oparations, or portions of it: in th.: latrer, they zain
knovledge nf the location and composition of adjacent fc
from intelligence cbtained from other players and from th
control group.

. Generally speaking, two-map and three-map games use
the viswers’' concept: one-map games, either the viewers' -
the command center concept, or a combination of both.

Using che viewers' concept in a one-map game 1n whicn
the srea of operaticns is a large floor-type game board,
the forces 3nd their commanders are separated. inscfar as
pﬁcl'bla yy screens, and the playars sece only thase forces
that they woald normally see in the real worléd If the
game ir conducted on a map, smalil qme board, or terrain
modol, then the crmatrcl group covers or reacver the forces
that the Blus players, for instance, cannot see, and the
pliyers move to the replica of the area of operaticns :o
gather intelligence and wake their moves.

& ~

In a two-map game. all mndera on the Blue side, ¢-r
extmple, have acoess tc the map that represents, from Biue ¢
point of view, the area of operations and locaticns of 3lu.
and Bed forces. Blue players make their moves in the pres-
ence of each other. The rules >f the came prescrire tlre

method or manner invhichﬂnyuaymicate

The .thnd of conducting the thrm game 18 3ipalar

to that for the two-map, except that after the Blue and pe
playsrs have made their moves, these moves are transfer-e?

to the control group's representation of the area of opera-
tions. Becatine three rooms are umﬂly required, cre for
each side ard a third for the control group, these games a-o

oftan called "three-room™ games.
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whner the ~ormand Center concept 1s employed, force

mTanders -- as far as practicable -- a:e located in aif-
Terent roorms. They transmit the movementcs and employment

! tneir forres o the control group. The forces are moved
irnothe control ogroup’s simulaticn of the area of operations.
Tvalsations are mafe ad information sent back to the com-
~an i nters

Thme singte-ship or juel game simulated a conflict
mecween two battieships. It was played at the Naval War
sze froe 1894 o abeut 1%0S. This was one of the
of manua. games. and serves to illustrate some

€ =he kas:c manual simulation concepts,

In sore instances, thz general purpose of the duel
caticnal; in others, analytical. In the fonaer.

tare was edu

-hae gpecific purpose was to provide an officer vwith experi-
ence in fightzrﬂ a single ship: in the latter, = . . . to
+rest the value of a 20 per cent superiority in speed, . . ig

-~ rest the value of a smaller turning circle, . . ." etc.

The area of operations was an unspecified area of the
sea, abcut <hree miles long by two.miles wide. It was a
cwc-sided game, and emplcyed rigid methods cf evaluatior.

™~z players and one director were required.

The rules of the game changed from time to time to
ezt the impact of new weapons and of increased experi-
t} gaming technigques. Thus, torpedces were intro-
iced into the game in 1897, and new rules were needed for
-he:1r simulation. The length of a siove was originally one
rute. This was later reduced to half that tiwe. After

rial pericd of experimentation, the rules covered

n
abcut six pages.

The duel gzte was a one-map game and the players
repained in view of the model of the area of operations.
This model was simply a plain or griddsd piece of paper
seret-hed out or the top of a table. The scale was one

neh <o cne hundred vards. A ship was represented by a

F

rect anquzar transparent stencil with a scaled cutout aleng

4-9



the longitudinal axis. The stencil had compass :ines
radiating from the center of the ship, and sca'es along
the edges. Other plotting equipment included a turning
card and a trasnsparent card for plottina torpedoes.

The mechanics of the game were simple, but representa-
tive of manual games in general. Tre diractcr called for a
move. The players wrote their decisiona on slips of paper
which were minitored bv the directo:r. When the director
called for the move to be made, the playets plotted their
forces, drew in the outlines of the ships at the end of the
move, wrote down +he move number, and drew short lines to
‘indicate the guns that were being employed.

The life or "fighting endurance”™ of a ship was measured
in points. The effects of gunfire were determired by meas-
uring the range between the firing ship and the target ship
and referring to a tavle or a “range wand” to find the loss
of life of the target in points. This figure and the cumu-
iative msmermrdednexttotlwmermberso that a
complete history of the game -- moves, guns employed, and
damage sust:ined -- appeared diractly cn the paper which
represented the arsa of operations.

Whsn a player fired a torpedo, he plotted its course
on a torpedo card. The prodbability of a successful launch-
ing was 0.50, and a die was thrown to simulate the firing.
If the launching was successful, a hit was scored if the
tracx of the target ship intercepted the plotted torpedo
track. A ramming was considered successful when the ras
struck the side or stern of the enemy vessel. If the ram-

ming tock place while the ships were on opposite courses,
or if the stexrn struck the stern, the result was ruled a

dras. A vess2l successfully ramming another was considered
motionless for two minutes or more.

' Prom 1894 until the academic year of 1956-37, naval
tactical games st the Naval War Collegs were conducted on
the game board. Yhese games were known by various names:
flest tactical games, board -aneuvnta.,éictzyal maneuvers,
and board q:-n They were designed to simulate the ta:ticai
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trd:vadual ships of oppesing fleets,

nt e rons of the
vrtner Lnospecific or unspecified areas of open water.
icme.or  they aisc :nciluded “Problems in Interior Waters,*

es wilayed in © . ., proximity to shore or out-

Bear:d games were characterized by detailed rules that
cximazed closely the conditions of naval warfare, and
the relatively larse scale of the ships and the board,
shcugh the scale was smaller than either the duel or the
ast artillery game. Zach individual ship in a confliet
ac ropresented by a scaled model. There were no aggre-
gatesd units. However, in computing the effects of gunfire
“n the later James, a division of destroyers in close
formaticon was ccnsidered as a single firing unit and as a
5

ingle Target.

“he first board games were relatively simple one-xap
sa-es ~cncerned rhiefly with the interactions of opposing
£leets of battleships and cruisers. Moves represented two
ard ~ne-half minutes of real time. The games required five
cipants: two fleet commanders, a director or arbi-
trator who also acted as recorder, and two movers. Some-
times ar additional officer served as recorder. When forts,
destroyers, torpedo boats, and suhlarinih'were involved,
add1tinnal players were assigned to act as their commanders.
If the conflict turned into a melee the‘gane was stopped,
or additicnal players were assigned to act as the commanders
of the 1ndividual battleships and cruiscrs, and the game was
certinued under the rules of the duel qdnc The ships in
the game were represented by model sailing vissels with red
hulils for one side, blue for the other. Different cclored
sa.lf were used to represent the various types of ships.

A careful record was kept of the positions and status of
all ships at the end of each =ove for subsequent study and

disrcussion.

Cver the years there were many variations in the board
garmes. numercus changes in the rules. MNany ingenious devices,
‘crms, and methods were developed to facilitate the play.

RN

T eir basic pattern, however, remained nhchanqed
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portable screene were used to restrict the fields cf wview

of the players to those porticns of the area of operaticrns

L34t corresponded approximately to real-world conditio:s.

!@. introduction of submarines into the game made it neces-
ﬁ?’? to use coEmand centers for submarine cosmmanders and to
maintain a supplementary plot for submarine operations. Th:s
plot evolved into a master plot, a portrayal! of all activ-
ities -- surface, subsurface, and air -- that occurred during
the play, and procedures were develcped to collect and dis-
play all the necessary information. Ac the nusber and range
of aircraft increased, the master plot was supplemented by

- @& separxte air plet., With increases in *he number of partic-
ipating forces -- and, consequently, with the numker of
players on the gams board -- the rules were changed to per-
mit the players to move their own forces. For ease in plot-
ting, moves were lengthened tc three minutes. (A shi

g2Xking 20 knots travels 2,00C yards in three minutes; one
moving at 30 knots, 3,000 yards, and so on). Aircraft
moves, however, were called for separately, and were

usually one-half hour or more in length.

In the early days of naval war gaming a pocint systen
was used for assessing damage. Thus, around 1900, a
battleship was assigned a “life” or "fighting endurance"
of 1000 points; an armored cruiser, 50C points: and a
protected cruiser, 170 points. If a ship received a number
of points egual to its fighting endurance, it was considered
<o have sunk, struck, or lost all its offensive capability.
A battleship that was hit by a torpedo lost SO0 points and
211 of its speed: other type ships were generally considered
sawrk. if a ship received a number of points equal to 30 per
cent of its total fighting endurance, its offens=ive power
was reduced by one-half; a 60 per ~ent loss of iife resulted
in a2 75 per cent loas of offensive power.

The offensive power or capability of a battleship fcr
a two and onvc-half =mirute period, in terms of broadside
five, was expressed in points as a function of rangs. Table
4-1 illustrates the point values that were used around 1900.
The point values were based on the assumption that the full
and undiminished broadside fire of a battleship wculd sink
or put out of action a target that was ancther and similar
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Tablie 4-]
“araze Inflicred by the Broadside Pire of a Battleship

f Pur.rg a Twe ard Cne-half Minute Move
! {circa 1900)
f?atge 17 Yards Points Range in Yards Points
' 262 480 1,465 120

I68° 32¢ 1,E10Q 90

" 25 240 2,275 60

290 200 | 2,912 40

.. 227 1€C 5,480 10

y =inutes (20 moves) at a range of 2,500

z3vzieship 1in £1fc

‘ards. These values were changed from time to time to
reflect improvements in ship construction, accuracy of

fire., and longer ranges. Generally, the tabular values

~ere transferred to range wands so that ine number of points
»€ darmage inflicted on a target could be read directly as

ange measurements were taken.

The broadside fire cf an armored cruiser was assumed
=2 be cne-half that of a battleship: that of a protected
ruiser, one-fourth. An "end-on” battery inflicted one-
~alf the damage caused by broadside fire. Differences in
the position =f the target in relation to the firing ship
were rot considered, i.e., broadside and end-on targets

w2re assumed equal.

A gun in a fort was considered equal to four guns

If{ a fort received 3C0 points during a move, its
the succeeding move was reduced by one-half; if
its gquns were siienced during the

fire for
1t received 50C points,
nerxt move.

The point system of assessing danage was superseded by
cne :n which the life or “resisting power" of a ship was
expressed in terms ol i2-icch hits. Thus, a dreadnought

‘tattieship was assigned a l.fe of twenty 12-inch hits: a
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predreacnought Pattlieship, o life of fifteer .i-irncn ~i%ts.
A 10~inch hit was zepsumed to have *wo-thirds the effective
re828 cf a 12-inch hit  and a2n R-irch hit sre--alf =re
effsctiveness,

hil shipe of cne type were considered to —ourt tn
sap nomiber and caliber of guns. For exawple., for 3
putpores, all dreadnought battleshipa carried ten L
gung;: all predreadncught bhattleshipes, eight. The hit ;

abilicies for the ma,cr caliber guns are shown 1in Table 4-2.
Table 4-2
Bit Probat:l:t:es fcr Major Caliber Guns
Qx icirca 1916}
l:ngg flz—irch 10-inch|B8-inch | Range |12-inch|lG-1ncklg-inch)
Lm {YdS.} :
1,000 l 1.00 .95 .85 11,000 .14 .1z | .10
2,000 .95 .85 .68 12,000 12 L1 b .08
4,000 .68 .51 .38 14,000 .08 .06 L .03
6,000 .e .30 .25 16, 000 .32 .025) .02 |
8,000 .25 .21 .17 18,000 .02 .01 | .00% !
[%ﬁ oo0 | .1 .14 | .12 J20,000] .o0cs -

The res:lts of several raplications cof a duel-gaze
betveen two ships of the same type were used to illustirate
the effects of chance. The rules for the tactical games
also provided for an “even chance of smoke interference
vihan the funnel smoke and powder gasses drift{ed) Jdowr the
formation or between it and the enemy,”™ and 2 one-sixth
¢hance of a spray penalty.

In 1922 a new and more sophisticated systes for
aseessing demage was devised, a system based on actual
m&t and actual ships. Rnown as the “War College Fire

System,” it was designed to lead “to sound tactical
mlﬁm when used in connaction with game board probles=s,
and o furnish "a mesans of makirg substantially accurate rel-

ative strefgth comparisore of ships and forces™ as illus-
ttated ir Figure 4-1 and Tablc 4-3. As far as was xnowm,
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( )

. S S R soateT 2t thet time teo "give the relative
TIoote Lf a2l raval weapon: including planes, bombs, tor-
R TS ¢ 1r2insT :ll enemy targets under varying
nTLtL s ‘
Toothe wWop Jrlloge Fire £ffect Systeés, the varisus
Toaens 7tk oworld o were assigned color codes: Siue for
tted States  Fed for Britain, Orange for Japan,
Soacw o lermar and o ~n. Based on studires of naval
Tjazerants . arvor peretratiorn tests, gtc., all the ships
"re iiflerernt Tinets were analyzed with respect tc ton-
O toiovness o7 armor beits, and other pertinent factors,
gl oeacr oshaip r ~lasse sf ships, wvas assigned a life value
teLmrs 0f thy nunber of fourteen-inch hitrs that it was
considered wouild te necessary to sinkl it. Thue, tha Blue
ssiser  San Francisco, was given 2 life of * . . . be-
twaern foar and five (14-inch) penetrative hits or twice 3s
=an. nor-penetrative anes,."* The asfer g of shells cf lesser
- grester caliber were ewpressed in ta:ns cf 14-inch hits,

tables ware srepared fot sach type of

FTire 2ffernt
s:n cerzus each type of target {(or class »of targets).
Tres ta3kbies lisved as a functior. of range, target angle?®®,
{2 pe spot fuos, kite, plane], the expected per cent
Losr o2f rarger ife for a single sun firing for the length

¢ move: i.e.. for three ﬂinutes. The lo8ses were
sempited or extrapolated from the results of target practice
n? arm-r penecraticn s+ dies, and suth factors as rates of
i z.es of impact of hits were carefully considered.
rra:r ranges it was calculated thart a hit would

*Bruce McCandliess, “The San Francisco Story,” U.S. Naval
Irsz.tute Proceedings, November 1958, p. 15,

*“Tre taryget angie w»as defined as the angle between the
.no 2f fire and the keel line of the target ship. A
iimitad number of target angles were recognized -- for
exarple. 90, 4% and ¢ degrees -- and angles were
zeasures tc the nzarest of these values.
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penetTate the arror 5f 3 target: at other ranges, .- o3
ns :0othe former i1nstance there was rore damazer - the
<ENUOr, chvicus Ty less,

Preovided tnat zhey -cu.d be oSrought =2 near® =~ - -
oe f omns fored am a target was based sclely o tne nutoer
that the commarder .f the firing unit decided 27 f:re. Al

i darage that <

? ERNpesd R ce, the "‘normal
da~aae caused by the same size guns of a firirg ship turin:
Bommees owrag tho prodast of tne Dnre effect f a2 cinmzie Ful
an. tae nucber of guns firing. |

"he "final fire effect was the normal Zamage <:mes
arn M- factor or rmultipiier If <here were no deviations
fron. the assumed normzl conditions, the vaiue of X was 1.

Ite value was reduced by 0.10 for each ten pe: cent arcve-
water Jdamacge or loss of effectiveness to the firing ship.
‘M was alsc reduced during the first mcre in which the
zuns were fired, whern the fire was 8Lrw. .l [ifor cne <zrget
tz ancolher, when a ship was hi* _y a torpedo, mine or bomd
i mhe gea was rough cr ne~sy, and so on, for all cof =he
rarioue condations that affected adversely the effects of
ganfire on a target. Practional vaiues were adged <o "M
when the firing ship was not under fire, ard when <he <arze-

was silhcuetted during twiligkt hours.

Liamage to ships was classified as above-water and
beijow-water: total damage, as the sum of the twe. Abcve-
»at2r damage degraded the offensive capability of a ship
in direct proportion to the damage sustained. The aaxinuc
speed 0of a ship was reduced according to the amocunt of
under-water damage received plus an additiona! amourt ¢
above-water damace in exczes of 30 per cent. A isss of
spe-ific shipboard equipment was correlated with damage.
This information, together with losseés in gunfire effec-
tiveness and speed, we~e printed ~n the damage repcrts

or

tnax

*1€ the line of fire was within 30 degrees cf the bow
cr stern, cnly bow or stern guns could be hrought to hear.
Ctherwise. 211 c¢uns of the broadside cgulé be fired at the

carget .
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. rmrranters raczived a2fter cach move was evalvated.
Tr.oTom Inly Anem Row o much rumerical damage thexr
“ed orecziced. it 3lst what this meant in terms of
.- flermsice eeT, Tormunications, and _nteliigence
LITvatT o iogses fI.m aerial combat were ~coemputed from
30 wTazn ronagsdered the nunber and €ype of =2ttacking
fenmiinz piares, adrcrafe Icst from the cunflire =f
= 3" ipe were Lasel cn sc-called standars Iire units
ne s=anda:d fire unit represented. the zantiaircraés
«-r % » desttryver. DQther vessels were assigred stand-
.T=-cnut numbers Ln proportion to their antiaircraft

wrr 2% ~orpared z:* that of a destrover. The mmber
fire units that wwculd be expecteld to oppese an
e su= -f the fire units of the ships which

“mitv owas th =

.~ = fire at the ryid. These ships were determined
cme forratizsn and 2irection of attack., If the latter
- spec:f1ed, 1t was determined by rolling 2 single

jie arnd -roitiplying the number turned up by &0 degrees.

‘4

T zrzai samber 5f standard fire units opposing the
hol -

o effective fire units (EFU) by use

27" 37 .38 ~corzerted in

~f 2 ~o.ziplier with a nar=al value of 3. The valve of the
-..%.z..2r was :increases cor decreased by an amcunt that

cx.2 a3 wte z2lgebrai: suxm cf the numerical values that were
zsiziret 2 cor2iticns that might prev2il just prior toc and
Poy.mT tme arr attack., Thus, if the surface force was under
zemilce, 2 factor 2f -7.2 was specified; if the aircraft was
“r-im: o fer tcrpedo attack, a factor of 0.6. Provided
===t =rege tws factors adequately described the conditicns
=% =-x» avtack, <he algedbraic sus would be 0.4, and the salue
¢t == waltiplier 1.4, The number of effective fire units,
“>arn . wnuld e L.4 Times the total numper of fire units
spaTsins the attack.

% zable was entercd with the number of effective fire
.r.%s and the mmeber of 2ircraft in the attack and the
numzer ~f pianes Jdestrcyed prior to attaining the attacking
srime was read out... If different types of aircraft took
cart .rn the raid, lcsses to cach type were apporticned 1in

[OOSR

lance with their relative strength. Losses to aircraft

-

: retirement were assumed to be a fixed per cent cf the

SN e g



The mmber of hits obtainca by the aircrafs was “ased
o8 target size, type and altitude of attack, ard number ¢
widpons raleased. This mmber was wodified in acccrdance
vith the speed and evasive tactics of the target. Armcr
Mltim curves showed whether or nct the darage :nfl:-ve?
wis penatrative cr non-penetrative, and tabies indi-ated the
per cant of i1ife icst per penetrative hit sr non-penecras:ve
hit for emch of the target types. '

- The protedures that were employed in boardi james from
the time the game wvas transferred to the floor until zhe
immediate post-World War II period are illustrated bes:
2 Brief descrigtion of a game conducted in the Pringle Hall
gamie rcom. On this board, the scale ugually use? vas six
inches tc 1,000 vards. 1Individual surface forces were
represented by model ships -- carriers, battleships, battle
ctiisers, heavy and light cruisers, and destroyers --
congtructed tc the scale of the board. Aircrzét were rec-
resanted by paper cuatouts of planes mounted on sticks
according to altitude. Small black screens indicated smcke
screwens. Units that were out of sight of each cther were
separated by curtains or portable screens. Surface force
commcnde—s operated from the game board. Subsurfacz and
air commanders wer: assigned rooms awa: from the gare roon,
but condected to it by phones and preumatic tubes.

The rules of the game were published under cne cover

md were entitled: ch’- and Rules for Aircraft

; They wére supported aid

-qph-nm h'y dtta !’nmtshad in such other puklications
as the Pis Effect Tables, Aircraft Damage Assessment Taltles.

dencriptions of the capabilities of ships and aircraft, and
sC onn. The rules were divided into ten sections covering
the general description of the game, spedd and logistics
rulas, contact rules, communication rules, and #= cn. Abcut
twrity forms were smployed ranging from alrcraft casualzy
shests to the wpires’' cosmsunication racords.

The oontrol group included the director, mcve., damage,
alr, and communicaticns umpires and their assistants: liai-
soo and plotting persomnel, and a histerian. Their 3duties
were defired in the :lea cof the game. '
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.“».t,rpftrr ra.ied for “ne, or, L{f he thought othing
T owmul? nappen, for several moves. The players filled
3t mooe oand qunfire forms whioh were checked by the control
3 SIS A* =re signal < Make move 1" (or, "Make moves 1, 2,
Ar e the players commarding surface forces ad-
3 *hetr oshipy on the game board and drew in the tracks

2Unorales thhge otf she game board sent in tracings

£ iraiea 2f woelir meves via the pneumatic tubes, The

R A al. !wr-es -- surface air, and subzurface --
woere cvansferrel! fryw the ward xznd from the flimsies to the
st vint.  The zyarus of tcorpedoes were plotted on the

. L LR
=

*
-
[
ki
13
u
.
i
ot

nrallizence wac tenera.ed frorm both the master plot
in . tTe Fare board. 1Y the mcve resulted in additional
for es ominc within si1ght ot each other, the screens were

:
rexr ingaed,

e

1

the snips or the board, umpirus neasured ranges

et argles and then computed the gunfire damage

ed during =he move. Dasage from torpedoes, nines,
aerial tcrpedoes was assesscd and added tc that

roe gqunfire. Aircraft losses from surface weapons

a. ccmbat were computed.
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wWner all damage had beer assessed and all int~+_.ligence
di1sse~irated. *te director announced the next nmove.

dcard ygaves were played usually for a part of the day.
Afrer 2ach dav's play the final positions of ali {orces '
~er2 ~ransferred to a new xaster plot for use on the fol-
icwir: day. Then the essential irformation and tracks from
“he ~.id master plct were fitted, with the aid of a panto-
graph, *o a standardi sheet of drawing paper. This was
photsurazhed and & slide prodiced for use during the cri-
tique.  When the gape was finished, all the drawings were
“nouind together toc serve as a graphical history of the game.
rrluded with the history were comparisons of the relative

ef“estiveness of opposing fieets and of damage sustained
dur.ny ~he game. (Figure 4-1, Table 4-3),

s1om about 195C until the installation of the WEWS,
Kava. War College board games were conducted in accordance
with the compand center concept. The players were stationed

1n <ffices around the building and tranmmitted their decrisions
4-21 ,
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Cer proomes v U talkers  i1r the game rcom. The
Talvers vasset tve information to the board plotters
mho meale the caves 95 the game board, that is, they moved
"he stips o and drew 1r the tracke, Arrows were placed Lear
"te g ips o .ndicste urfire, and the tracks of torpedoes
rd. The umpires evaluated con-
the resuits, and the data were
trans=itted o tne plavers, The players maintained their
Pvert a record 6 the status of their owun

foar-e.. ;

’ i LR Al - E o -
St SRR : T LS SL tE N & Sk G éio ¥

a
tartE ard Yamaije. meooried
S S T S
Tarage Tompltat. s were pregqrescively simplified.

: ,

- reascns. Pirst, ‘ess curric-
-1 war gaming. Secondly, at this

ILUTOTArT WG avag.at s
ime v was tncuthe that Zdetar:ed danage assessment proce~

yres appeare. T . emphis:ze the analytical rather than the
aduracicnal aspe~ts ~f +*a games. Finally, uncomplicated
asgrgsnert —etnods speeded :p the ja~> and provided more
“ppar® initias for tre slayers to prattice decisicn-making.
ariout mathede wore employed o sblpllf) the damage
chnigques. The nunber of fire effect tables
v groupirni targets into fewer classes. The
e vriuze ~f{ the M factor was shortened.
.ny factors were intrcéuced. Thus,

3gnoassent
~as retu-ed

; or a single mcve the computed damage was Jdus tc non-
nenestrative hits and amcunted *o, say, 20 per cvent, a
~ah.a ~23s antered z2nd a value that may have bteer greatsr

ir less than -hat amcunt was read out. %aat was the damage
a’ ssessed for ~he move, If the hits were penetra-
anc: s.rx:ng table was used,

“anua: Jamage computers :n the form of circular siigse
tiles were 2lso ased to facilitate damage coeputation.
These were nased on zarlier f{ire effect tables, but thaey
A1 rot specify whetter the Jdamage was due to penetrative
or ncn-penetrative rits. Chance damage tables. conse-

1Ly, were nct used. towever, chance sinkings were

~orsidered. WwWhen a shic lost 60 per cent of its effective-

1%s prehability of sinking was ona-third, and this
proba%iiity was in-reased by cre-sixth for each additicnal
10 per .ent damage received. A regular die was used as a
chance Jdevice. In computing Zamage, the vaive uvf the M
facter was based solely »n the effectiveness of the firing

SO




Mos: of the post-wurld War I games were played for
the eatire workiny Zlay. Little or no attempt was made to
reccrd graphically the moves for future references, or to
preparn carefully edited drawings and slides iilustrating
the progress of the play In general, critigques were -~on-
&2cted a whort time after the last move, and the -~racxs or
Sha game doard wers used in lieu cf slides.

Sskpaxioe Tactical dame.*

This manuail war game wvaas developed by the Research and
Derslopment Department of the Electric Boat Division under
cont.ract with the Office of Naval Research. “Through this
contract, reseacrch assistance {s provide? tc Submarine

Developir ot Group TWO in support of {ez saaglc.‘ developing
new tactica for the submarine ASW nisslon.™"

Initially, the general purpose >f the gamc wasz analyt-
ical ~- to investigate the parameters of submarine tactics.
It has also been smployed as a training Jevice. ~In this
capacity it is particularly useful for training the reserve
ofticer wvho seldom has an opportunity to exercise at sea.
It snabdlcs hia to become familiar with tactical problsams
and t3 practice scolving them. Simiiarly, a commanding
officer can prepare himself, at least on the theoretical
level, for an operation before he embarks on it.-3l

The submarine game is a two-sided closed game. It
cismiates & conflict situaticn in which the sudmarines of
one side are attempting to penetrate a barrier maintained
ry the suvbmarines of the opposing side. Each of the players
reprugsents a submarine capteain. The area of operations is
an unspecified ocean av.a, 100 nautical miles by 10C nautica.
milas. The rigid method of evaluation is employed.

Usually, thers are five players: two command trans-
iting swbmarines: chree Barrier submarines. Two cf the
darrier stiparines are S5K's. Thase act as listening

*Electric Boat las developed a gaming facility for
sulmarine gamés wvhich cosbines manual and aralog computer

‘ !' ) ‘*” hnd .
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*%31::::5; and the:r mcvemenks are rastricted by th: rwies

m4.  Their tobh i to detect the transiting subs
an? to verto: the third harrier submarine, a nuclear boat
(csN) . irn for a k:iii The mission o2f the transitors is to
penetrats <he barrier The jgame ends when tae transiting
Sular.nes acoemplich the:ir mission, or the barrier sub-
maritnes fulfill theirs: that is, they detest and destroy

the penetrators.

The area of opera-1ons is crepresented by a Qtidd.d
chart cr game board wh.ch is divided intc 20 by 20 large

Dl

:|

it

sguates, five miles on a side. These are subdivided into
107 smalier !, ,90C-yard sguares.*®* Moves are generally 7.5
minutes in length. & l.iat making four knots travels one-
half mile, or cre szuare ir one move; one moving at eight

xncts, twc squares. etc

Certa:n assump?isrs and restrictions are made in order
to simplify gaminc prcocedures. Thus, it is assumed that
passive sonar is :- continuous uce by all forces, and that
thr 55K positions are constantly covered. SSN‘'s may use
speeds of 2, 4, B, 12, 16 or 20 knots only:; transitors, 0

‘S oy

ar 4 knots. Sonar communication ranges arc indicated by

e i

squares vather thar circles.

The rules of %“he game are divided intc four parts.
One part is a general description of the game. The other
parte are: rules for the control groap, rules for the
barrier submarines, and rulass for the transiting submarines.
The players are presented with the general descriptiorn and
the procedures for their respective roles. The rules in-
clude communicatior, detection, and wespons data, the latter
twe ir the form of probabilities. The data and/or the rules
can be changed ~ . . . and the effocslof such changes 5n the
outcoere of the game . . . observed.

*The Naval War Coilege game boardl were gridded :in
a similar fashion.
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The game is a one-nRp game. thati ig. the area
ttions is simulated py the control group's grié; or «as
pist. ®ach nlayer has a chart of the ares of ion
for = . . . plotting his ownjyonitzon, anrd, whpn pogsib
the other shipes’' positicns.”

The players are physically isolated fros eaczr other.
Sound-powered phunes and a control-group- ~pezatev switching
Gevice permit communicatione between the players and the
control groop and, whern the rules ailow, monitcred commun:-
cations betwecn play=rs. The fcrces on the control greoupn s
aastar chart, 3% represented by symbols: their tracks, by
lines. These symbols reflect the state cf the submarine
at any time during the game. Por exrmple, a cross say
indicate a snorkeling boat; a small open circle, a sub-
aerged submarine, etc. Asterisks show where a boat was
detected: an arrow, the source 2f a torpedo. Thus, the
master plct <wn be used directly for the “post-mortesm’
discussion or critique as weil as for a history of the garze.

Irteractions are evaluated by the control g
accocdance with the rules of the game. Tables provide the
prodbe.ilities of detxctions and hi*s at varicus ranges and
< table of randce numders provides the "yes®™ or "nc* =nsears
Commmiications are aliowed hetween submarines at spec.fie
ranges and under well-defined conditicns. Por example, ::
two Jubmarines are at periscope depth, they may comrunicae s
at 3T pilec cr less. “One »ove is regquired to surface a+
commmuicate; & second move is required to return to liste:r -
ing depth."?° Thus the game, like many others, is partis
probabilistic, partly detsrministic.

oY

rcup In

-

Prior tc the game, the players are oriefed on the
genaral puspose and applicable rules and are provided wish
cherts and plotting tools. 3Xn accrordance with tl.: rules,
the initial positions of the forces are selected in part
iy chance, in part by the decisions of the pl=r:rss. Por
$.¥»stance, one transitor is assigned a chance p.eition near
the northarn edge of the chart; the second me. rilk anv
position ~- within stated limits -- that he ~ishes. Init:2.
battery 1ife is handled in a similar fash!{.n. One transit-:
as 2 random choice of any number betweer C and 4. This
cumber ° . . . represents the mmber of nours of Lattery
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S e mA T LnS Deel - zatleries are 30 per rzent
DTl anL e ift grorkail. The second transitor
o :?-?{t 1T 18 rptitr. from O to B initial battery
T e e s J

LR Sel T.ozvers are far:liar with the purpcse and
S € orne ozame  :nd o wmow thelir initial-rositicons and
TaETters Molrs. LherTzre 3lowed apcut ten inutes to dis-

F

3
1ration procedures, The players
< centersz; 2 the
tach player plots the
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Lmmires g2 | Igr o the ISt moe.
Moresert % 1e Swr 2t oon his plct. By means of sound-
= rei ophone & revirts nif Speed and the ccordinaces

= at *re =nd af *he mocve. Be states 1f he

S
.2 groveedinz o the Luirface, submerged, or at snorkel
dent an? whetier “eo .z usinc sonar, radar, os radio.
If e fires torredoes Zuring the move, he indicates the
vime % firirmg and the coordinates pof a target area,
Trne opires wnitor the moves and intentions of the
e ayalliate ccntacts and torpedo firings, and notify

st omes. 1f any. If a torpedo is
is oktained, the umpire tells the player
f the orpeac (assumel tc be five

Hexagona. 2rigd Systems.,

The sz2me becards use? 1n the games that have beern
descr.btez emplioved sguare gric patterns. Wren this grid
syster 1¢ use? for zeneraiized games in which the fcrces
are per—itted tc move only frcam one sgquare to an adjacent
square, 2 force may mcve in any one of eight directions.
However, :f it poves J:agonally, it covers zbout 1.4 times
the distarce that .t Joes when it moves verticaily or
sorzzcontally.  Hexagﬁnai grid patterns, on the other hand,
agual:ze the length cf =rves betwean adjz2cen: hexagons,
but restrict the possible directions cof movenent ro six.

The hexagonal grid system has not been used in Kaval
¥ar Czlisge games, but has been employed by the RAND
Curperavicn and other jaming activities.
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Naval war Col.ege Thar:t ames.

Pricr to the post-#crll War II era, straceg:: jaTes

at the Kaval War Cclieye were -oncerred chiefl; Wil onmaval
campaigns. These games s:izmilated the Strateg:c err.ioyment
of naval forces rather -han the de led ta”:-:s 3% raval

battles. Wher the mair bodies :lﬂsed t0 enzage the garme
was ended, or the force:s were “ransfe-rred tz the g
and a tacticul game was plaved. In acme games, sen
students commanded the Jd:visions and sguadrons Zur:
strategical and tactical piays- junicr students. ¢
individual ships ‘ur*~q the detailed play.

Strategic czmes exbraced relativel, large areas
operztions, mainiy definite scean arear and ~"tastal
ir the jow and middle lat:itudes. They were conducte
madiue or small scale Mercator charts, This type
jecticn was npormally used by nival cfficers “or n
and planning, and was the kind of chart most real:.
able. It was sufficientiy accurate fcr the regions ¢
world in which the games were played, and pcssessec <
useful property of representing any constant caurse
ioxodrome >y a straight line. Por the game scales arployed,
the hozrirontal parallels of latitude and the vertical
meridians of longitude provided a convenient nd familiar
grid svstem, and eliminated the need for a came bca:rd net-
work., Strategic games became known 2 chart gazes or chart
saneuvers. Togethor with board games, they corresporded o
wvhat were known elsevhere as maz games.

Chart gasez wer; pasically one-map games, with the
contrzl greup’s map se:ving as a replica 'of the area of
co=zations, With the excepticr. ¢f scouting ele=a~ts, the
forces were aggreijated. Forces were represented b syphols,
The kinds of symbols and track lines that were used were
spocified in the rules cf the game. Puel capacity and
axpanditures and other planning da%ta were included with
the rules or irsuvad separately. Rules for detecticns and
commuanications -2re the same as for tactical games. The
director was ailowed to select weather conditicrns, but tre
rules »oteo that the simpleet method was to use the actuas:
wrather conditians pfe9aiiing at the College.



LAl 2 Tne lAayers preprar i L arje-
: T St Tmaticons, cattle Inrwacoor
: el . T loy Ziring the game Tpeler
. T ITCLL TL ASSILOL 1T The erliu-
& Lotaoted aoverding v o cne o d
e et twmrcs 2f aggrejated forres (and cmelr
e g i iial cffices Trhe diye-.
27 L ¢ T T == 21N RQUrE . Twolve NTUTs
. T e SIF e tRousht appRropriate Tre
e S TR fotte Lmtendel moverents of thel:
: T g T nre 2 li1awson cfficers, pnevmat:c tunas
: mrers 0 ot ~-:1 3rcar. The :rtended —overments
R teel oot Ti. FIoup s representation ~f the
arox ¢ zmerstioox T .r axpires correiated the mivexents
<r soocinre £ -r. -prceinc forces., If z -~cntast ur
T e e t.rrel tmat might cause 3 change 1n the move-
e ctemzinrs Ui 2 fzrce or forces on either r bLoin
= ¥ zame TiTe .x: zdcarced to the time of the (nter-
27 2yl e 3. uatel rrelligence transazitted o tte proper
TLs.e Trese players then rade any modificaticns toc the:
e -t ey desirel and ratified the contrnl croup of
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. g s gy i . g me Lo
.- r ecer ar i g b ame it was time fo- thrhe narct

s . er -- serrnaps as the result cf a messzge froo
2t ot forze or fzr anmy othes reason ~- wished ¢
“ranie Cif meve. he cintarcted the contrel groun.  Tre came
time w33 zdvanced 2c the Time <f the proposed change, and
tme = A ficaticor made.

e chart mEnal ers whizh were eondw tad 1r the
2T v& 2f Ccllege gx=ming, the results cf -2nyngements
e~weer detached syuadrons were decised by the follow:ing

-f eet-z.ece evaluatisne. IT two forces with relative
rvers of )tz 1 engazed. the inferior force was rarmoed
he game. Virar the odkis were 1 to I, the lesser force
28t ~ne-half nis strength. With odde of 4 to i, the
r force defsated his edversary, Dut was cc ‘
) ¢ carrying cut &'y large opersations dur
f the gxae. The length of time require

293



encagonern: was determined by the umpirss., The rules
COVvering actiors tetwsen lesaer unite and s outs read:

1t arwored vesszls come withir o, 00C vards, »r urarscre?d
withip 4,300 vards of each other, and remain within these
distances for mcrc than an “our. the action =11 be desided
at the option of the wep . re, by the relative nuwsber of poinik
st which each vessel is valued."1% The fignting valizes of
the varicus . ps wer siXuiar to thowe shown in Tablie «-4.

. P R LWL o .,:,‘.»;'_' b o bt i

Table 4-4
, . . %) i
| Fidhting Yalues of 5hips |
- — v 7 - ——
i Fightins Value .
Tvpe Tlags ; i Porotg % 4
b
:Ssttleﬂripn .3 ; 17 ;
| Armersd Cruisers 5 ; :
'fruisers, iret class z i !
[ Cruissrs. second class 7 | :
| vonitors ¥ ; Lo |
i gusboats 5 S i < j
Fa<t Soouts 4 ; i ;
Bustyoyex s Y g -0 é
Torped.s Bosis ﬁ t §
Torpeds Sunborés i 3 : --%2
i — ! N
*Fhe £:i-B2ing value °f son.tors at sea is 7
t*Farnedy dsgcroyers have : zaxims vaius ¢ 7 *-
{night or thick westher), and 2 sinimsm value
of 2 (day and clear weastner). The maximm and
} sinimme valuas for ‘orpeds gurboats ars the same
re for tovrpedo dastroyers: the eriues for turoeds
s Boats arx Y and 1, zespactively.
L - RO .

vigk cha intruducii-—n of fire #ffyct lubles and the
mprovenistion of the lifs values of ships in - wma of 14-
Inch Bits, calilse of fighting valuse (& terws of points
s D¢ lovew ooepilad. TN .8 sAOECBLE GwmeJe in stra-
tagic gl By Ascweing the® the cosmmndssi of oppoeing
oo sigloved sntimmn tectics und agplying the Jmege
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Fooooelmz s mw s surrizzlar and organizational
EO S A .#I 5 Cclliege chart-zaming
SOt L iLel eer o Tlevendently by each 2f the
T :oem T ZezZzzTorencs [ CZ-exmant and Staff, Naval
L R R ~—z2ri - .irse*! o peet their own
Tt L D lrEtie. ts re ¢ zach of the resulting
A S A -SSP irscrires riafly in the fcllowing
T LTS Trec. fesoreictizne are folliwed by brief
: -5 £ : “ew ¢ Tz Tany mancal gares ccnducted
- N S
o Twalinoan: o staefi _ET3.0Zent Maruai Game.

Tr.e zars -co-msvwoit_ted the f1inai phase zf the last
~= - ari f=2ff Zarirtmernt’ s cperations probliex of the
oo~ 23r,  I* w2 : twg-sicded -- Green ersus White --
Thrietac s o 3ame nootloinT the to:int and combined operations
T eroiree and soveral raticns, o '
Irieially, tme szidert: were divided intc three groups:
s Emafi, o a write ftadif, ard a smali Problem Incelli-
res e -larster Sroczp. The firet two Sromips prepared the cpera-
~. n:. z.ance fcr the.r respec:ive sides. During the real-
W= . t:me sp3n represented oy this planning phase, the twe
orocsirnz s%affe -ould, within the restrictions imposed by
s*=.: 3diyvectives: fror *igh ~2adquarters, order certain
f-rre mrvemerts, 1n1T.ate reccnnaissance flights, submarine
masr .=, av:s The members 3f the Prcblem Intelligence Cen-
cer ~~ritzre: and reocrled such force movements and intel-
..ze~-e 23-+ivities, and furn:iehed infcrmation that was

*T-e Nava. Tommani Ccurse Department was established in
9zs This Zepartaent conducts an anrial course for approx-
imate v twenty-five sen:or naval cofficers of allied nations.

5 ene names -f the Baval Warfare Departsent

-

taff Department were changed ¢ “chool nf
Schnol of Naval Command and Staff respec-

rFen e sy



ToEpatibia wit™ tne reconnaissance and anti-reccnnaissanco
efforts, and that stimulated decisions ang firereres
purpose cf tre game. Tne problem director acted
next higher coummand for toth sides, and —led or
Player's reguests for additiona! forces and su

.

9]

]

L oy
4

b B 7 ]
6"

'! OV R P
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'U

¥h2: the pians for bdoth sides were prepared, ::
students from each planning staff and <he mexbers
Prodblem Intelligence Center were assigned to the czontrol

srouwp. (Their deta:led knowledge of o—cncepts., pians, ant
pregame activities greatly facilitated the conduct c¢f the
game.) The remaining students in the planning staffs wers

or3snized to play the game.

The control group was headed by a director and
assistar®a, cne respcnsible fcr White, cne for Green. C(tne
nerdiers were organized into four wapiring teams: nawval, 2
land, and logistics: and an admiristrative seci:cn. The
naval, air, and land teams evaluated interactic in the:r
respective sghercs of interest, prepared Lntexuqen:e anc
operaticnal summaries, recorded the history of each =cve
from their viespcoints, and noted any lesscns revealed Dby
the gaee. The logistics tea wonitored constraints imposad
by logistic factors, and recorded the effects of icgistic
sonsiderations upon the decisions and acticns of cpposing
sides.

The administrative section received the intelligence
add operations]l summaries, the histories. and the "lesscn-
lsarned™ from the four wmpiring teams. Its members elirm-
inated Auplicaticrs and resolved disciepancies. They pre-
pared, produced, and distributed consolidated operaticnal
and intelligence summaries to the players, and maintained
a histoxy of the gane and a record of the lessons that its

disclosed. This group maintained a record of the mes-

play
sage traffic between player staffs and between tre players
and the control group. In addition, some of its members

recorded the irnformation on the large maps that were cis-
played as appropriate.

The game was a three-map game. The auvditorium of Sinms
Bail wvas used as the Seme room. Three identical large mars

of the area of operations were Ilastened tc the si:ding

4-32



4

4

th

v

3]
3

]
?.
4
o

1

ik !

(B4
]
f
.
i

oo
*
*

¥
M
i

14

it

!
WL
"

b

o
]

T

L

in
-»
B

e
"

i
1o

th

13

"

D

e —
o« a
e
P
.
*
-
—
[,
—
S
-~
-
—
—
-

- e - TeoalliitoriaT, gne eactn for Ircen
Tl I e rontrol group. Mediuoo-
ToTRms Al ofmal --Er1.2 transparencies I che area
- . -, R REP- U B - Da'*iCi a,.s- MY . ..
- £ " 2 part pants. Tre nlavers
- —~ 3 . - - -
: 1T Tnes Iliferent roofs i1n ac-corliarnce
R ~rmart craganizaticns.

T Z.zwers aszeriiled in the game rcocorm, and the
Tel o o-ooiofoamioni: siheordinate cormrmanders briefed
e v .7 "o trelr ooncepts and plans. Ther the
I R rarLrnes *- their reams. and the White si1de
LIt .rroat presomtinz roncepts and plans, The
1 or ezt amd o ~lans previded the directcr ~ith the
L7 wnxt ome measisd oo determine the lengt* of the
" wrer -mi.s wac anncunced, the playerrs indicated
rrertz I treir Icrces on the paper mars ind on the
Tt oes Trese were sent to the ga~- -Lor. The
ravcies wore protected from an overhead projectcor,
=~rmz ol ceted ~n the maps cf the respect:i:ve s:ides,
+ ‘reer siic sntered the care rooe and each force
ar 7z merzer - f nhis staff, described his :(nten-
Jur:ng this per:>d the large map showing Green's
I mroements was Jdispiayed., After the briefinag bty
v 2% s1Ze ret.rrneZ *c its rooms and the White side
3 .r %Fe zave room and presented 1ts cCase,
& crrhTooo L 3¥noy torrelated tne movenments for the
T siles oy Laylnd The paper aps over each other,
~z:1derei the szundness 2f the plane, the means
~wecite them. ard atctampted to arrive 3t creditable
s v=ma+ w=ould serve best ~he objectives cf the zare.
ca1ng the Zpire e"a?uaticns, the tracks and actual
=~z ¢ the forces at the end of the move were plotted
srm%rzl 3rsup’s map. Intelliigence and cpera%t:icnatl
sz were prepar=2 and distributed. The former ~on-
.rnfsrmaticon of enexy forces and activities: the
~T-s:de lcsses and gains, and the situaticn as it
4 *he end of +he move. Upcn receipt cf the sur-
*e plarers made a new estimate of the situat:icn
cared fcr the next move. The game Cycle began zagain.

Lad
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This ®anua. Iame was adapted to piar cn -~he NTWS
and conducted Lr thas sz:uiatér un:il-Lgii. Tn 136
2 new pianning exercise replaced the operatizns probler
on which the gare was based., 1% :s planned =: conduct
tv¥T 3eparate cne-sided NEWS games, eacr :1m a ifferernc
srea of cperaticns. in support c2f this oDlannmins ¢xertise
The Scho: cof Naval wWarfare Strateqic Sare

“™31s game sirulates o glokal political-m:ilicar,
env:romment in which Twe major powers, 3lue and Purple.
are attempting *- i~plement and suppor®t conflizting

0()

national aims an?d policies. It s a two-sidel eluc
game with the emphasis on decision-making a* the na
level. The players represent the heads ~-f the twc gcvern-
»ents, key cabinet posts, and high-echelcn =ilitary com-
manders: the control group, other Blue and Pusiple gcvern-
ment agencies and military commands, other naticral zovern-
eents and the United Naticns.

aTicna.
“ional

I* is a manual and, in general, a continugcus-tire
game. Gnhe hour of real time usually represents a day of
game time. A gane lasts about three working 3days, and
covers approximately three weeks of game time. The area
of operations is depicted on an cutline map o5f the world.
Map secticons, overlays, and forms are provided tc facil-
itate the mechanics of game; data cards and information
about various countries, *“reaties, etc.. %to assist :ir 1ts

conduct and coniroi.

Initially, the game was called the Naval War Oxllege
Strategic Game, later, the Strategic War Game (SWG). The
£iret piay took place in May of 1955. Since, one or =ore
plays have been conducted each year. These plays were
conducted in Pringle B2ll until 1960. The 1961 and follow-
ing games utilized the spaces and communication facilities

of the 8!!5

Por the 195¢ play, a comprehensive set of rules was
prepared. The set was divided into three models: the
ocean model, the theatre model, and the zone of the intericr
/the Blue and Purple homeland) model. The latter was fur-
ther divided into three submodels: a combat submodel, an
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S R 1 70« ri..tary Zorces and facilities
A caon Too ind o subecedel considered the possible
-y s L , ne within its own sphere of
Ttote . The sooatrol sroup was organized intc two divi-

TIOLT.8Tra L0 oant puiring. The wmpiring livision
. .o LeZ LNt I LY sertions, slean, theatre, zone of

S S o z17%::25. A punched carg system was
S o 1615 _r racrri-<eepina and in the making of

I 2o arn . 3a~2s, the high-~speed Computer

o el roe mapnriUior Umiversity’s Logistic Research
Froo oot wzn s 2 o2e test the logistic feasibiiity of
.. nT mlans ant » Istermine res:dcal capabilities
Toess aris tre onloc tiTes that e Jullege used computer
rTosleTanTe 1no1ts games., The Xxllege and the research
1ttIvlts were Conmected by a paper-tape-to-raper-tapge
303%07 cperating ovaer leased [ires.,

Yol.zwin3 the 1277 game, jrzater emphasis was placed
"roTre DoLit.aral aspelts 0f the ga~e,* and the cules were
el 3ce? zradially by generai procedures covering c¢old-war
co.iviTal oani militars :aneuvers, and limited and gereral
“3: .T.az Tns. While there nave been various changes in

7. 3Toip corganizat:on and procedures and the number
£ ~orniuctel each vear, the general concept of the
z2~e, as described telow, has remained fairly consistent.

e cf the purpcses of political gaming, as noted by
.cozfield, . . . 18 tc dewmonstrate in a fairly
{nrzeztakble way the variety of factors, subtle and
insubtle which go 1intc the formulation of strategic
ther zgces cn to cbserve that "This is of

»

particv.ar value to a “*lztarv officer whose environment
in the course of his training and ir the earlier years of
his career Z2oes n < :ften reveal the actual weight ot
poi;t;cal, economic, and cther non-gzilitary factors in
devision-making or assign tg them a do-inant rcle in the
sa.icral peolicy stricture.
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Lurin

g & strategis planning study that lasts for <o
and one half months. the students of ths Scnool ot Nava.
Warfare are 2ivilded in*c a number of Blue and rurnle Stoaffs
Bach staff, uvt:lizirg rreviously develioped student Wat:.nal
Stratagy Papers which sat forth national pclicw and goals,
prepares 2 Joint Strategic Capabilities Plan and supportirz
plans for cold, limited, and gereral war

At the end of the planning study, fcur sets of cpposang
piane are select so that an egual number ¢ independer:
games can be ccnducted by four differen: tears of opposing

ans tha:

Blue and Purple players. The Rlue 2nd Purpie zi a
choscm and matched for play are picked tc provide the parti
! ants of each game witk: a maximue number of situatio e
qﬁi!ing decitions at the national or near-raticral 1 H
Studsnts frorm the plannin: staffs are either assigned o &
Student Government or to the control greup. An indeperd

control group is organized for each czame.

The Director of the Strategic Planning Study s
one student from each of the four Blue gacing sta2ffs
act as President, and appoints one in each 2f the fu
Purple planning staffs ¢o an equivalent position The
student heads of state organize their groups of about ten
studest= into skeletonized top-echelca Governmertc: struc-
tures — civilian and military -- that reflect similar
structurés in the countries that they represent. Thus,
each Blue President sppoints persornel to cabinet posts,
the Bational Security Councili, and J~int Chiefs of Staf?,
This Sort of student organization heips insure full part:c-
ipatfon by all players in all decisions. In addition, cne
officer from each playing team is assigned as the secrztariat
of that team tc check all incoming and outgoing meazsages.

The personnel in these jobs are changed daily.

A control group consists of two officers fror- the
faculty of the School of Maval Warfare and approximately
fifteen students. It is compcsed, essentially, of four
sections. One section consists of the two faculty uvfficers
and students from opposing student-planning groups. This
section is concerned with ths overall control and conduct
of the game. Each of the members of a second section is
assigned an area of the world, and che responsibility for
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TLniTiooog and assess:ing tie Rltuations and interactions
T2t frour it that area. The third soction handles Bessage
trafiiz and a feourth maintains liaison with the opposing
ZTiZent Iovernments,

z rerera.l situzticn describes developirg nhypochetical
~TI.. SLTURTLIMS TD A noint two years in the future. Thege
simlatiTnr oare ies;gmei o allow student govermments to
LTD.eTers thelr previcusly prepared policies and plans.

<
als> develcps and issues additional

sp.22l sizuations to further stimulate decisioas and actions
v Lrelr respective opposidg student govermments.

Tw- 2f the fcur games are conducted simultaneously, and
tnern  upon their completion, the second twe are played. For
2a’h set cof two games, each of the four student govermments

:nvo2l e’ are assigned three NEWS command-center spaces, one
f which serves as a coerrunications center. The NEWS umpire
‘ided intc twe sections, and one is assigned to

n

& trcl groups. A send-and-receive tele-
tvpe mach:ine 12 inctalled in each student government's
comuniTations center and in each control group's work area.
lpposins student govermnments can only communicate with each
zther =hrcough their control group.

2uraing the piay cf the game, the student goverments
3:* react to the chancing world situztion in accordance
1r previously established national chijectives,

. and plans. The cecntrol group monitors and

ses +the Opposing strategies and actions, furnishes
resuits irn appropriate terms and, if necessary, initiates
10nal sitvations to keep the game moving. At the end
ay, each came is critiqued by both faculty and studerts.

Nava. Coemand Course Manual Game

The Yaval Command Couree conducts several war games
each academic year in support cof its curriculum for allied
naval cfficers. These games, wvith one exception, are
played on the NEWS. The exception is a sanual game which
serves %o introduce the students to gaming techniques that
may be of use in their countries. It is played in the office
spaces and auvditorium of the Bavai Command Course.
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Gamip: equipoent inciudes game clocks for the contrel
group and players, an intercomwunication systex', and the
Usual plotting devices, forme, and status boardsr. Moves
are submitted on special plctting sheets which are con-
w to viewgraph transpacencies by a photo copier for
projection on a Master Piot in the Umpire Area located in
the Bavel Command Course Auditorius. The rules are general
in nature, ani are explained verballwy to the plafer» U -
pire evaluations are in accordance with the free methnd,
#lthough the control group is provided Vlt}‘ —-ertain data
that can be used as a guide.

The play of the game is usualiy divided :into twe
phases, a sovement phase which ends when the major forces
ate withie striking distance of esach other. and an engage-
siant phase during which the major forces are in action.
¥ the former, time is treated as a discrete variable. and
both player decisions and wmmspire <evaluations are of the
sat-piece variety. The lengths of moves are determined by
the director. In the engagement phase, time is considered
both as a discreote and as a continuous variabl2, and set-
pisce and encounter type decision: znd evaluations are
made. All moves are for twenty-four-hour periods of game

titen.

Upon receiving the opposing plars, the control group
snalyzes them and determines the probable iength of time
it will take the major forces to get into action. The
director 4ivides this period into two or three convenient
noves, snd calls for the first move. The comwanders sub-
mit plotting sheets and supporting data to describe their
intentions. Opposing move® ars analyzed by the control
- group, interactions evaluated, and the results made xnown
0 the players in the form of reconnaissance reports,
iosses, damnge inflicted, etc. The ca-anden modify their
directives, if necessary, and make the second move. This
cycle is repsated until the movement phase is completed.

: Por the second phase of the gume, the comeanders aub-
it their moves, and about 090C the game clocks are started
at eight times reei-world time. The control group issues
cexrtain inteiligence — for instance, information on the
progress of laad battles — on a periodic basis, perhaps
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't hours of game time: information on other

time cf thelr occcurrence. 1If the flow of
1Tates to either commander the need for

. tuation, game clocks =ay, at the

., be either slowed or stopped

¢ staff sufficient time to

¢h a decision result in mod-

ians, th: players infora the

ntentio: s by means of the inter-

nd revised moves viz messengers.
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tzme mas prox reased through a twenty-four hour
s ended for the ‘'day. The control group
{ the game-day's operations and brings
-date. The summaries are issued to
i:screpancies, if any, between player and
T rds are adjusted. Tre commanders and
8 prepare their plans and =oves for the next
submit them to the control group. Piay begins

gai™ about 390( <f the next Aay.
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JCS Politico-Military Desk Games

Fcr & number <cf years bstween the two world ‘vars,
»rlitinali-military games were conducied in Gerranwyy. The
participants in those games included representatives of
the Wehrmacht, pclitical insctitutions, business. the arma-
zent induscry, and the Propaganda !linictry.3 Bazed upon
technigues developed at the RRED Corxporatiun, a political-
military geme was concqstud at the Messachusetts Institute
cf Technology in 1960.>° The players in this game included
senior specialists in and oust of government.® Siniler
gxwas are conducted dy the Cold War division of the Joint
War Games Agency of the Joint Chiefs of Etaff. They are

refarred to as JCE Politico-Military Desk Games.>?

*Student participaticn gasna are algo conducted at MIT?
and other colleges in thn teaching of forcige policy,
stretogy and intsrmastional relations.

439
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92 F ¥od ;3; Z ;
officialis from the whni- uee t
Departmert cf “afer t Thiefs of Staff, ard ctler
departmerts and agencies They are played in the Pentagorn
tec assist 17 the ar 51 f national policies an3 ne

' 1panTs with an insighst int

LYoty

The gerera. s:%.ati0n cr scenario is pr red bv

war zaeerc 1o the 10T War Games Agency witr inputs a
assistanwce fror all interested agenciss. The scenario
designed %o previde a ;*ausxb e sequence cf events buil
tz a future crisis situation, cone that will lead =c an

of national objectives, stimulate new ideas,

s JFS
Lis

[£524
1" "ﬂ.

The participants are civilian arnd miiitary 2€€1ci
analysts, economists, and others involved in actual
day political-eilitary predllexs. Sometimes non-govermmental
experts from various fields participate as plavers 2r as
aembers cf the control group. The participants are d:iv:icded
inte 2 ~ontrol group and two or more teams cf ‘ive nr six
plavers. The player-tesms .discuss possible strategies,
then conter with tears >f more sesnior officials whc zan
devote orly a short period 3aily to the game. The moves
are written-up by the players and passel tco the control
group. The control group evaluates the actions of the
opposiny teams, updates the situation, and provides ;utel-
ligence tc the players. A game lasts about four to eix
days and is followed Dy a critigque. The scenaric, messages,
an other material compiled Curing the game and critigue
are distributed 2o the players for rurther analysis.

The games are purely manual games althcugh the Computer
Srsach of the Cold War Division is developing submodels to
provid~ computer assistance. Some gomes have utilized a
remote-play technigue similar tc that used at the Nava! War
College for Fleet gamsa. These gamss pa:-mit enacarzggt
perticipation by otZicials in Burope aad Washington.
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SR . et I the wWar Cames Division of
TToosr it FMorce Teve.cpment Center, Marine
' . It is the =niv zace
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20 ar 2 ToTroo war Zame 18 3 hand-played gawme., It

Te o -flted o-- Bel s, tlle -- free-pley closed game.

Tavee 1iliole I o xl. tnose previcusly descrided in
e irotnas v e ~rnrerned chiefly with the de-
©or T wxrcar.e and, from rost of them, because it
L, inELL . 2L LI mat .re Iv+ is similar :n many

Tt T e tziziioal tvpe oI educational games used o
crot onrr. ofEl ers _Ct emplrys mcre detailed rules and
: TeacEmer-s trocediires,  The Marines call it a research
Feollxlos LT LE oy thIee-roolm gamh, 2nd large scale
S, T oL T .T0T mape are used., Fcorces are
o= reprasarze’ -, map p:ns of various sizes, shapes
T .oTs It 18 Tive-sten gade, MOves, OY Jame 1nter-
=.2l., represent thirty minutes cf real time. Due

B

s and procedures, a sing.e ToVe
> Lalie - Bl - *
.S IyTar tv wwie:EQ

=0 mam- fatac - t-mat are -onsidered and szvaliated o
e

4
P
i
1T
7Y

g tongdurtel Dy two cpposing teams and a contool

-t Tre -Lsicocmar: pregame procedures are folliowed, e,
"ot sLTuaticn s devised. and general and speciail
... T= prerared The Tontrol group exarires carefully
= let:..ed riles ani when Jdesirable, adapts some 2f thenm
“re sperific purpose <€ the simulation. Thus, rules
e .- aspsacts 2f the simuiation that are not pertinent
TTe TRITLIG.AY SLTIATLT

m=ay be aggregated: those dealing
e revised tc include rore

4 previcusly been compiled, and
4223 prowvided.
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Thers are two playar tezms. The Blue tear reprasents
cers a

~e -~>marnding 2 e nd staffs of a Marine Corps force.
epe” 3.n3 upon thne proclex, this force might be an i1afantry
atsz.:arn, an amphibicuy force, etc. The Red teaxm acts as
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the coamanders ©f ar orpreing zilizary organization.,  Woern
soaroprigte to the probiem dbeing analysed, ¢ne Blue teaxm
usas WRrine Corpe doc.rine: the >4 teaw, inscfisr as
practicadle, the tact. .z amd crganization 2f the force
they represcnt. Rowgver, 2% 1n 5 real worid, Opposing
COMBANORTE are Jranted the same latitude ir making deci-
sions a8 they wou'Jl have in & tim:lsr real-worad sicuatioan.

4 elrwyle visyer weay ruopreseni a nuamber of echelcons of
cocmand. Fur ingtance. he might 207 38 3 1egipenta. ~om-
zandar. Jevers! battalion ~rmmanders. a nuvher of comgany
cow.anders. and 80 on., FPlaying 8> BAny separate and Jis-
tincs roles rexpuir § imaginziicg and =mental discip.ine on
the #art of each piaver and caroaful smonitoring and azsess-
®Ene by *he control Prea,. Twe, :1f a piayer, 10 hig role
a8 a pattaiion coumander, possesses intelligence thar o
platoon commarder wouid not recsive for twe hours, then as
2 platcon cossendar. be &3 as if he d1d not posseses “has
informatior . &n order that & Dlaver issues &8 a Sivig on
commardar p’ bt not reach him in his capacliy a: 2 bavtaliion
commands. tor & Dumber of hours that 18 specified by ¢he
contynl group IR socordance witk the rules. Hence he does .
not reapond to the order at the loxr lsvel untii the appro- {
ariate lim: hug slapsed.

A gane is not played to the bitter end: 1t 1s stopoed
whes it i coadidered vo nave »chicved (ts purpcse. aud
gutficient data have boan compiled for sralysis and study
and “he preparstion of a report. In omieral, A Junse 18
plavis but once. aithough cortions of & jise may Ze re-
played severz! times in ordr “¢c provide more mearingluvi
intrreetlon or % raago of posgible res:lts.

FECEPIRL is ~or~agpesd with che datai's cf ground war-
fare. It is a5 wsalysicz!. two-aided, tiorass-Toom, cimputer-
renista? geme nliaped at the Army division a.d lower leveis.
Worwa upaslly reprosant ose-half hour of real time and re-
emire sbont argdt houre to amke. asssss, and disseminate
tha regsite. Yha acas of operaticns is ~spresents? by
1:25,000 scils aape; forces are stmalated by pieces of
vericus shares, sigee and ociors. As in soms of the ear.iar
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manuai james, the . . . tack of learria) the raquired
shorthand is formidable.

This Jame was developed b, the kesearch Analysis
Torporation as 3 research too. for evaluating tactical
situaticns, and as ar experimental game for devising and
testing tactical jarming methodologies. The amilitary
ingredient 18 1ntect2d 1nto the gane by retired military
cificers who act as consultants and players. Civ'lian
znalysts des: m the models, act as assessors, and conduct
the post game anaiysmes.

THRATERSPIELI :5 a theater-.evel computer-assiasted
manual gama., I* was 1180 des:gned by the Research Analysis
Corporaticn. The purpose of this game is tc ° . . . study
selected priblems roncerning the employment, strength,
$rructure, ind suppcrt requirements of Army forces at the
theater ievei and 1rn varying ccnfi.ct situations.” It is
i three-rooe game, 2nd each 2f the 1aming rooms is equipped
with rear view prcjection screenc for displaying the game
situation on maps and overlays.

Monopologs. 35

Monopologs s 3 manual game that wvas designed to sim-
ulate a part of the Air Porce supply systes. In this game
a single player acts as a spare-parts inventory manager.

I1f a group plays, a number ¢f games may be coniucted simal-
taneousl!y, with each person playing the role ¢ the inven-
tory manager ir his own individual game. In Mo opologs,

a player ; miasicn 1s not to exert prlitical or economic
pressure or to dep.oy miiitary forces or engage an enemy,
but to satisfy a fluctuating damand for & specific spare
part at the lowest cost. It 12 3 miiitary game only in
the sense that 1t deals with a military supply systam.
Actualily, Monopologs “is concernsd with the universal prob-
iem of invertory as a whole, both military and non-military:
how to put the right supplies in the right place at the
right time, and at a minisum cost.*35

The game was devel. Ded about 1955 by tne Logist.cs
Departmunt of the RAED Corporation &8 a by-product of a
study aimed at building a mathematical mcdel of ths Air Force
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slitsred. It has been jlayed by nmilitary sfficers, indue-

trial qh‘-u and RAW personnel.

e gums is one-sided, and is conducted ~hie‘ly for
sducationai pgurposes. 1t 13 ~oncerned with one depot and
five identical two-wing buses. The depct is the wvholesale
distridutor: the beces, the consumers. A rigid method ot
evaluaticn®ic amployed.

;
b3
i
!

T™he spare part wvith which 2 player deals is a nypo-
thotical high~value airframe ~omponent known as a “widget.~
Those is one widget in each of the Jombers iocated as the
five bascs. It is necessary to replace widgets when *hey
wpar out, or if thay prove to be defective. 1In the latter
cadse, they can be repeired at the depot.

rvior to the game, A player is supplied with the rules
of tho game. These specify the cost of widgets -- $1,000
« plun 3 fiwed fee of $1,000 for each order placeas --
. An order may be speeded
‘ placed, but such decisions incur
isoressel costs. The price of repairing widgete i three
ponths time is $400 each, plus a get-up ccet. An additional
time to one wmonth. Transportatiorn charges for
shipwset frem bace to base are $100 per squars part: trans-
pagtation time, one momth. Storage at the depot or at a
sorviceable widget: $20 for
enel that cam be repsirod. If a player cannct meet the
wiligit reguirensats for any of the bases for which he is
respuasible for psocurcmert, repair., and distribution. he
is ssceseed a pumalty of $1,000 per month per spare part
tisZied. Thisc penalty is = . . . an
coet incurred when a paxt is not awnil-
the rerultast loes ir military worth

i
E
:
:
%

!
:
E
:
§

In abfition to the rulss, a player is provided with
: dats hoved on Mypethetical limited experience with
wiiiget & 525, e has & rowgh idea of the nuaber of
) p over & lowg poriod of time,
Mt av (40 of hrw femand wiil fluctuate from msonth to month.
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The orly dequipment needad to play the game are the
iorms required to record the decisions o: the player and
0 xeep the scores, and a dJemand table or 2 "spimner.”

Moveg (1.e , Jecisiors' are made by months. At the
start of the game there a.® nc spare parts ir the systes,

ard al: of the bases are (nactive. Bases are phased-in
acmording 2c A schedule which i1s xnown to the plaver.
Thusx, shae €fires haxee 15 ayctrvatod at the apd of ~he tenth

Frlayer usially places his 1n:tial order during
Jame-month °¢ play s1rCe procurament ledd-time
ine months, and 1t “akes ancther month to ship parts
the depot tz <he Dase,

-

month: the sscond, av ths erd of The seventeeth mouth, and
A
k4

Wher a base 15 ac"ivared. its3 rejuirements fur spares
1T repilace worn--ut ax repairable widget- 15 based upcn a
randor demand wh:ich fluctuates about » zean value. The
player does no* xnow the exact valie ~f tie mean. but the
pianning data provide an est:mate. The demand 13 revealed
by 3 table -- which may be uncoverea, month by month, as
the gape progresses -- or the spinner =ay be used to Jyen-
srate demands. The values 2btained « ¢tk the spinner are
based on the same distr:buticn as *he tabe.

At the end of 11 months. the game 12 ended. A plaver
~omputes his orosts and ~ompares thee with gcores sSbiained
il IonteMpOrary or previcua p.ays. “The sacore 1s important.
sourse, but no more sc than toe plaver's skill in evaliu-
ating the prabiems that crop up during the play., and his
perception 2f how his decisions have contributed to the
total score. > Should the player or plavers repliay the
Jame, 3 differ=z-* 3Jemand patiern may be created b the use
of the syvinner, »r the same damand pattern may be em: .oyed
3gair to aliow tha plavers tc test a different strateqy.

i)

ve

Sthor Manugai Cgper

Ths gemes Jd1:cussed in his chapter awphasize thoas
that are -- or wa; @ -- played at the Baval War (tliege.
™e Submarine Tacv.ical Game, the JCS Poiitico-Militar, Game,
the Landing Porcs Bar Gams, TACSPIK., THEATERSPIEL., and
monopolcys ars ircluded to imdicate roughly the soOpe and

4-47




gaming. Other manual and computer-
adedotedi manwai JEmze are conducted by activities such as

the Wrfare Systems School of the Air University, the U. §s.
Arty Strotegy amd Tactics Analysis Group, the Canadian Army $3
Oparaticaal Ressarch Establislmant, and the RAND Corporation.
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THE NEWS AND NEWS GAAIYG

Trr XNavy dlectronic Warfare Simuiator (WNEWS! is a

.arze and coaplsy cystew that was des.gned for the specific
purprse ! providing students ~f the Naval ¥War Cellege with

ar .. . opportunity tc Jain significant combal exper:i-

en~e :n 2 realis%t:ic settin~ and under the press of reai
& -

ciwe, It was ncei:ved as 3 replacement for the uame

trards at the Cc.ledes and planred and constructed ar 2a
*wo-s:ded slectromachaniTal war jaming system. The WEWE
arabies piayers %c =aneuver forTe® receive 1nteilligence.
omp iy wrapnns. and comm.onicate with friendly forces and
impi-es. Subyect tc umpire ~ontrco. the system alsc pro-
“rdet means for the automatic monitorng and evaiuation of
pertnent aspects 2f the empioywen* - ' 1ntecactions =y
opoposing fov~es.

The NEWS occupies the three-sirvr: ~enter wing cf Sims
Hall Navai War College. Newport, R. . War games piayed
=T his es1@u.ator avre conducted under the Jivectisr and
supervision of the War Gaming Depactmer: ~f the Joliege.
This department 18 alzl responsible for the prograami..g
and mairntenance of <he %NEWS.

uring Orid War 71 the Navgal Wyr Coliege Teiied
neavily on traditional board games in TaIrying Sut ite
time-honored mission of preparing efficars for nhigher -~
mand While every effort was made to Xeep the gmee riles
and data abreast or even ilightiy ahegd of ths rap:diy
~hanging wethnads and cuncepte of navsl wvarfare. (¢ w=2
rerognized that the simulistion techniques of =re geme
board left much to be desired. Oonisegquently. whan the
Bureau of Ships noted in early (9% that & combat informa-
tion center {(CIC) traimer developed by the University of

Zalifernia might aesist ir the conduct of War 70ilege gomes.

representative. of the latter 1nstitulisr viewed 1¢ wit)
interest. Although the (rainer proved 20 bv toCc :imited in

scope for gmming purposss., its principles spoweared spelicadle
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to the College’'s var gaming requirements. and thus wa:z
horn the idea of constructing a system or device for the
simulsiion of naval warfare.

In June of 1945 the Nava! War College forwarded .
roguest to the Chief of Maval Operaticons that steps be
tahan 0o design and Duild a warfare s:mslater. Five mOn s
Jater the Bureau of Ships vas directed & the Thief ~f
Baval Operations to develop a simsulation svsise. anu t. e
Duresn assigned the resporsibility for :1%# planning ard

comstruction tc the Navwy Zigctrowiacs Lancrator. at San Disge,

California.

Originally. it was envisioned “hat the s:pilator wou(d
smploy elactromechasical means for aeoving forres., essar-
lisking contacts and disseminating  ntelliger~e. ar~ wo.d
include appropriate commnic-ation facilities. The: . 1
would eliminste such cumbersome board technigues as fil.ing
owt move forms, plotting moves Juyggliing screens and _ur-
tains, etc.. and permit time to be *andled as 2 “ort:inucus
sather thim a discrete vaciable. At¢ this eariy date. n-
thought agpears to have besn given tc replacing L.me-
consuvming sanvel danmage computsatione with f4etor and more
aodace teshniques. Thia ser:iocus d-~ficiency !:-r the ivpes
of gumacs thean playad) wad soow recognirzed. however and the
Bw Ovllege requested that a cumputing device be :ncluded
hich would astomatically evaluate sngagerants and . ~duce
the ¢poed amd firepower cof damaged forcer.

ht wnige sature of the overall uadertaking reguired
pazcus confersxces briwean ints.esisé naval activities.
2 groat éeal of cwrigisal research and aperimentat:orn and

mé cuetvuction of entirely new components. and

it vas ap* wastil 1957 2hx? lhe systam -- with the exception
of hs dapage computar -- was completed. During the Acs-
damic Yoar 1957-1%%5Q. the Oosmend and Staff Department of

48 oarliar dwcisi~e to includs ap sutometic damng feature.
A0 Smtege cwmpwes: wad cplated in 1958, and as Rear
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Admirai (harles F. Lyman* observed: (freed) " . . .

wepires from the back-break.ng job of damage dvnluual.'u

While the simulator was conceived initially for War
Scilege use, it became apperent -- even during the design
and :nstallatior phasee -- that the EENE was a valuable
tocl for exploring actual navel operatices. Bence, vhan
the Ravy War Samm Program was established. it included
NEWS f.;;mu'u;.'3

] AT firsi the WBWo was calied the Electronic GeSsersziox
and Tisplay System (BGDS): later. the Electromic Ranguver
Board System (3MBS). After it Lscase operatinmal the name
was changed to the Navy Electromic Warfare Simulator. This
t:tle 13 not intended to imply that the systes simulates
electronic warfare, bul that i* empioys electronic means to
i s:maulate warfare.

A number of modifications and i1mprovemencs have Ddeen
zade tc the KEWE since its completion in 1958 and in the
latter L 'f of 1962 a major mdification resulted in the
addition of "ew ecuipment and “h2 congtructior of two
addizi10onal p.aver spaces Xrown as commend headquarters.

The rasponsibility f-v tne NEEE and for NEWS gaming
was assignad initislly to the Commeno and Staff Depariment.
Upcr the organizatien of the ®ar Gaming Departaent, this
responsibility wes assigned Lo that dapartaent.

*he irnitial coet of the Bavy Flectronic Wa.faxs
Sianistor was spproximately §$7.1%0.00C, Suhaaq&am}t =od 5 -

ficat:ions and iEprovecsents have incrissed the to %l to
approximecaly $10, 000, 000,

thiz: depariment operiter ad maintains the ¥EWS. It
develops and conducte the Cslimge curvicuieE gope2 that

rmief-af-8tarf of tha Bavel ¥ar "oilega. May 1337 to
Fadruxy 1939,

¥ ]
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splay the facilities of “he MEWS and prov.ies war ar:iry ‘
services to Fiest Coummands 1r support 3f the Xamy Nar Sames

Program. The departuent deve.ops wd presents -ava. war-

fare Aemomstrations on the MEWS. and -crducts sn-rc aonual

vz gaming coursse for eac: ¢f the acalder::
the (cilogs and for ~fficers frce “he Pleet

gy

deparemerts =F

™he War Gaming Nepartrent consists ~f 2 Ditresz o ar
Assistant Director. ar Admin{stratior sect.or
Divisioms. as shown in Figure %-.. The Dperat s
wition a@d Ressarch {OER! Division ~onsists -7
offigers a.d twe civiliars., One o2f:er ~eads t>e i:.as; -
five are asoigned to the Gaming Deve.ormert Brar-> ¢
the Operations and Prograsaming Biinct  ard thres <o ¢
Bvalsation and R[eserrch Bran~:  Tre of v ‘
the cpecrations ressarch analyst [-: the 45: ;
mant: the second s 2ssigned o the perztions i
uing Dranch o5 a visusl ai1dr specialisc for pres
crring and maintaing the graphic mav2r.a.s reg.:
SNBSS . gresentations. and lectures.

There are oo officers ir the Engineerinc ard ma.-- .-
tenanog {ivision: one hsads the D:vis.on  the
Mintenance Branch. The Engineer.ny Branch coreigte -f 3
o eaginsers ax! four alectronic techniciam= 3ll -ivr- A
liasm: ths Maintenance Branch inciudes forty-five Navy
enlisted poreonnel. The Adminisirative Secti-r oors s

the Dirvecstor s gserTeZary 2

- e -~
ST TTe

of thres emlivsted parsomnel:
& civilier.

Re Bav. Llestrdaic Warfaze Sizm:lat>r was designed for

e play oFf 3 tro-sided coe-aap Juwme 3t spexds Cf ons
el four imos real time. Tia Jy2tes i ~oEposed of tnraes

BNIOX CanZYRTiR

mameuver awd display.

2

WEED ST and

SARpNEES. od comunicilioss. The firs? sudsyst

3

b

e

ARG E

2

sndase pabecitite for the gma oard add 1te efacsiated

il ahips, “~wme. aad plotticg devices. The wea - end

AR - apguter sedeyscwm Tskes tho place ol weapors empion-

MR WS, NI i.qg wnds wd all af the foreuilas. Tel.ss ,

ol Swras soedrd to menarily 28338, Tercid  mnd disseminats :
the sffeonts «{ vaspone e icymest. "Rc o gt Lo : i
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Lrviomes tne farilivies for simai.ating and

BUritoring interfiron compunications, and for comz.nica-

tions between mesders of -t ~ontrol group i hetween
#piree and playera,

)n—.

Zlements o7 Tn tNres suDsystems are .ocated Lo the

Ar.Iis piaver rooms ard i the contro. cSrcup area. Since
the 3ys8tex was desimmed I7r Twe-sidec r zazing, ~a.f thre
I aver spaces were planned and eJuipped for the t.ayers cor
c-e 3. de: Waif f2r <he zizvers con the strher side simi-
LAl APPrOzvLiate fegicni and egulpeents Lo o tho Tinircoe
SITID Aarer were acrzll 0 divsided Detwseern twe sifes. Pollcw-
TG war samiby istue. the spaces and eguipment fcr the
LT ¥irg s:des wore Z2esigrmated by colers eer £zr the
~positiorn. Write or the “frierdly.®

Twarty player IGEs | SONWn as coemard Centers ara
.cazed 3. n thiri flscr {See Figure 3-2'. They are
srospe 1 inte vel Resl NS, one consist:ing ol ten Lrea2n
comeand centizz o ... . Lar of ten White. A .arger sl.ayer
rooe 28 ioTated Lo the secanﬁ laor. This .= referrad ¢
as the White cotmar! headgusrters. A sizi.lar tomrand nead
g arters for <he Cruer side :s located on the I:irst fioor.

Trne cosmand headgquarcers and centers contain the eqgoipme:nt
and oCcnurels required by the plavess for the coemand and
control cf assigned force 1n a ROWS war gamwe.

_ The control group area is divided inteo fuur parts:
capire area, COMBUNICAtiIONnS room, control rocek. and equip-
=¢nt TOOm. As the name implies, the umpire area :is zhe

= which contains the equipment and facilicies that
enable the umpires to observe the acticns and interacticns
of forces and weapons, inject profession>l judoment :1nto the
control of 2he game, and initiate changss and modificaticns
to the automatic monitoring and evaluation functions of the
simulator. It is dominated bv a large =aster plot screen
which dapicts the area of operaticans, and upen which is pro-
jectz2 the moving images cf all active forces, Green and
Wrhite. Tha umpire area contains equipgant which percits
the umpiras to project themselves into anvy command center
ard to "see” the forces ~-- friendly and ens«xy -- that the
players in that cosmand center have under -hzir ismediate
surveillance. to "listen in” on the Jommuricaticns between

5-6
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the command centers on either side, and to xnow wh amag
F nhat 2 ; [ <3
has been suffered by each and every force.

Abows the umpire area is a2 balcony with seating

‘ Ms for approximately ninety. During a game

| Ell. baledmy is used by spectators to observe the piay
as it unfolds on the master ;lot screcn and on matrices

ef lights that signal the rmplovment of we-.:sns. Durin

and after games players may be asseambled in the balceny

or in the resr of ‘the umpire srea for dbriefings and

critiques.

The communications, trol, end equipment rocms {plus
solRe oreas on the third floor) contain muck of the equip-
- ment required for getting the system re for the play of

a game (programming), f£or operating the system, arnd for
making programming changss during the conduct of a gane.

Arsa of Operstions

The FEWS has . design capadbility of representing four
scean sises or arsas of operations: 40 by 40, 400 by 400,
1000 by 1000 and 4000 by 4009 cautical miles.* Positions
withiin an area of operations are identified 2y a fixed gr: 3
that is independent cf the size of the area. The oricin
of coordinates of the NEWS gril is at the lower left, and
it hkas 4000 horirzomntal or asast-west (EW) unites and an equal
asusber of vertical or north-scuth (ES) divisions. Thus, if
the opordinates of a poaitiorn are 1000 EW and 2000 NS, it
is 10 niles to the grid east and 20 miles to the grid north
cf the lower left corner of a 40 by 40 mile area of opera-
tions, 100 miles east and 200 niles north in a 40C aile
arez. 250 miles ean: and SO0 miles north in a 1000 mile

as32a, 24 so on.

=

The MENS cystem has 48 active forces: that is, 48 forces
which myy De mancsuvered by The plavers. Those numbered from

Othar sizes may be ased. See the section Scaling
Factors and Other Gimmicks in this chapter.
5-8
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1 %5 24 are permanentiy assigned to the Green command
“enters: forces 25 to 48, tc the White command centers.
Since there are more forces on a side than command centers,
some centers have more than one force., Thus, on each side,
four command centers contain . force each: two, 2 forces;
ard four, 4 forces (See Table 5-1}.

TASLE 3-1
[ DISTRIBUTION OF NEWS PORCE AMONG OOMMAND mm:ns?
[ i
I % ]’ l
< te Commsans i ®w er 0of ! Force Rumbers
. ; “enter : Ass1gned { :
Tambe - i P rcas i i
- - i = —~+
‘ i ! :
SREEN X \ . :
. @ - A
2 . "3.4
4 ! 4 .6 ".8
3 s $.12.11.:12
& : 3 IR SN
. ; 4 LTLl8,19.2°
| 4 i : PonL s
, = 3 i . Loz
.’ 12 | R 24
. SREEF “uemeand| : .
; Readuuarters | i
- * % — _
' WBITE | i : : b3
| ’ 2 i : 26
i i 3 2 i 27,28
i 4 4 . 29,3C.31.32
; 5 4 | 33 34,35 3¢
: € 4 ' 37.38.39.¢C
; T 4 | 41,42.43.34
, 8 ? L 45.4¢
‘ -j 9 ! 1 PoaT
X ! i0 . | 48
l i WWITRE Oomsand s ’ ve \
¢ .
| be s i | K

*Controls emd Imdicators for Porce 1.
**Concrols and Indicatore for Porce 25.
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The GCrean command neadguarters contains GCATreLs s
indicators for force 1o the White ~cmmand headgoar4oer:
controls and :indicatcrs for force 25, AS With ~ar serer
gaing practices tRhe 3ssianment of forces t-o che command
headguarters and cesters :s 3 ~o@promise betwesern tte roa.-
woric systems represented all the constraincs i-oosel oz
sp2Ce and egulprent l:mizatlonc. It permits e e nf
more forces in a jame than weuld be zossitlo Lf o cnl. cre
focroce was ass gred t- 2 commani center.

The 48 NIWS forces tin oalsc e caneuverti v TInTrol
Froup personne. staticned L e ConITIol roegm.  This con-
troi of ferces may be eoxors.sed whether or ns: there are
players in the comemand centers. If players are irn 2 om-
mand center and the fcroo zr focrces assigned to that certer
are maneuverec {rom the Tonirsl rcoxm. then the flavers mavw
be given or denied a readout ¢f the couirse, speed, and
altitude or depth of the NEWS forces issigned ¢ <he:rr

compand center.

A NEWS fcrce may e used tC represent & sinT.e sTLip
air £2. subtar:ne, arni s on arnd in some Lns5tanTes,
b ch uinits. Zacn fcorrce us
31

aggragataons or corbdina
prozected on the master 3creen as 3 sin
shape and <cicr c¢f a pro-ecteZ image reflect:
and side of %the real-wor.< 2or Avpethet:ical :
sented. and both the cnape and ~olor of an irage za. be
changed =antally fror gqume to zame, or during .unch or
cther hreaks, 2s the situaticn 2ictates. Bach NEWS fcr-re
may aiso appear 25 a single blip on radar-type sSCopes <nown
as az:imuth range :ndicatcrs (ARI's) which are iccated .o
both the player and control group spaces. All blips :re
approximately aqual in s.ze, and the size of a bl:ip :s
independent cf the nature and co=pcosition of the unit cr
units represented. For instance, if NEWS force nuxber ~
is vsed to represent a sincle bomber and NEWS force 23 an
Attack Carrier Striking Porce, the blips dep;c:x force
and 25 on the ARI's are equal in size.

h’

-~

In addicion <o =sbility, a MBWS force can sirulate the
sensor systeas and cffensive capability of its real-world

counterpart, and its vulnerability to attack by enemy weapons.

The command center to which a NEWS force is assigned contains
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i RN RS 4. — delcas.‘e'its \.dp&-air‘—-le:
- h . ~ -
Il La. IZICTes represgnted,

et 13 Zeterm.red what 2 NEWS forcs will revresent

L s farllitilar zZame or Icr part of a game, then that
- P BroIrammen WLl The pertinent characterist.cs of
T Lnits wrnlch LT represent®. The charactoristics
A, Le zssiznel ‘ot denied) tc a KEWS force are: =max:i-
T cpeel  rates o? ascent and descent (if the forcte repre-
=+ avr-raf cection and intelligence

; s
asit Cr : subrxar.ne’ . Zde
T or.rI rsaparil:itisr under various plaver-selected senscr-

- s and ranges at which the force
~} recognizel by other forces in the syster.
v be assigned or denield are
and the capacity to sustain dazmage froo

cffer a Jegradation of aaximum speed
1 es as a result of such damage.

)
vy

[}
h
XN
T )
3
.3

or. =7 the 48 —ovable forces, the NEWS contains
L oz : are «nown 28 fixeld forces or fixed targets.
T- .10 fsrces are included for the purpose of representing
ds, landmarks, anc¢ so on. They can be manu-
the contrel room and assigned *c any

. :.red coordinate pesitions in the area cf operat:ons.

-y .
L 3

LY

3 e
.t for-es mav be displaved on the ARI's, and =ay be de-
-.-Tteld v the sizulated sensor svstems of active forces.
Toe. cannct be projected on the master piot screern, Sut may
z.solaved on tha

t screen by hand-applied symbols. Pixed
controlled by the players, or assign
~10n capabilities. Keither can they

Trhe -ommand cenzers ccntain the basic faciiities for
e comzand and control of assigned forces. A cocomand centor

-z sixvulate a f£lag plot, combat information center., cpera-

*..cns ccntrol center, coamand post, and so cn. If desired.
~re faz:il:ties cf two or zore cnexand centers Ray be -om-
m.ned ty the use of interconnecting doors.

Figqure 5~3 shows the forward section »>f a typical command
center. In the front part are the azimuth range indicators.

S-11



b ST A e e -

B
4»

ALLNGG (INVWWG . SMIEN R R :




==I 7as a r2nue Selector switch. This switch enables
- 72T Ic select at will any one of six range scales:

6l 4C. s, and € miles. A force associated w:in
¢ range 1ndicator appears as a blip in the center
ccpe. Ither forces, friendly and enemy. that come
ne detection ranges of that force, appear as blips
~aope. and the range and dearings of the blips may
irectly fro= a polar plot inscribed on tkhe face of
. A hand-operated light-semnsitive probe proviies
af ‘nterrogatinc any blip. When a blip is inter-

, LD tO six items »f evaluated intelligence of the

¢ represented bv the blip may be indicated on a target
ation panel at the right front of the room. Addi-

: rxllv, :f so programmed, the course and speed, and/or the

Lo
-

VIWS force number >f{ the probed force may be read out.

()

A NEWS farce nmay be prcgrameed to receive a “remote
-« ° that is, the "loock™ of a caustant force. Por example,
< f:rce 25 represents the white f agsiip and force 28 a
"-.ro aircraf*t or an air early varning m ssion, the presen-
1= that appears con the ARI associated with force 28 xay
-~ be disp.ayed on an ARI in the command center which
.oz235es force 25, the flaaship.

S.1ps appearing on the ARI's provide both bearing and
i.zsance informatisr. For passive or "bearing only™ intel-
l:3ence. a panel of the passive information display system
‘2iDS) :s mounted on the right wall of each command center.
Pass:ve electronic or sonar intelligence is originated by
+~e umpires, transaitted to the appropriate cosmand
zenters., and displ.yed on these paanels.

In the front of each command center and to the rear of

:.e az:muth range indicators are forzce motion control
aneis (Figure 5~4). These panels coatain the knobs and
1als for controllirg and reading the courz: and speed cf

force. A change :n course can be made at a maximum rate
‘¢ six degrees per second. A speed dial is labeled from

o 50, and one of three adjacent multipliers (1, 1C and
100) is used to indicate vhich of the following three speed
ranges is prograsmed: O to 50, 0 to 500, or O to 5,000
knots. Acceleration from 0 to the maximum reading on a
speed dial requires approximately 30 seconds. The

LTS I TR S P S I
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Porce Xctiion Control and Pire ontrol Panels <

Fzgare 5-4

instantaneous location of any force in a commanc ceater

is displayed in NEWS grid coordinates on cocordinate coun-
ters mounted on the right walls of the centers. These
counters may be covered if it is desired teo deny this
information to the plavers. The track of a selected force
may be automatically plotted on a dead reckoning tracer
{DAT) instalied at the rear of each co.nand centa2r. Game
time is displayed by a game clock, and:an associated
indicavor reveais the time cultiplxer?or game speed in use:
1, 2, or 4. Gape speeds nmay be changed in Lhe control rooa
as the director desires. :
issdicator changes to the/ew game speed and the notxon cof
ifally to the new speed. If a game
is stopped for any reason, the gane clocks reaé¢ the time
stoppea, and the gaae-speeé indicater

5-14




oo FLLLCh IuntvIl panel also contalins push
TTTn Itr e ~aneuvering of 1ts associated force in
cve nuzmrered and different alt:itudes or depths. These
swe. ko ol-d mensicnal levels ‘usually referred to as
nls ma. oe orogrammed ©o reprecent any desired alti-
230z anmc oouccs ard the Inrces may be assigned realiatic
e : ar= ard Zescert that is, realistic times may
wrosromemaed toroz dnroe o oshyft from one aititude oF
eTUI L - fTant =2 amsther. The five bands mav also
< ised -0 varmie plavers TC select at any time one of up
i vre.lusly Zeter—ineld operating conditions for the
angcr @ ctaxs or tre2:r ‘orres. Thus, band 1 might be
ToIraTTaf T o orepresant cenditicn in which nelther active
adir n°r son3ar are cmplevesd- pand 2, the expioyment cof
~%.ve scrnar: Tart :, the ugse - f active radar, and so on.
~ sn:i: -ise, .. 1 piaver wi.shus to employ radar, he pushes
e zuit-r asssoiated with zand 3, and his f£orce is auvto-
az.ca... ass:crned arn ac:iive radar 3etection Caparility.
Fire -cnir.) tanels are - -~:ed at approximateiy the

i eacr coexmand cent. - !{See Pigure 5-4). These
sxntz.n the cortrols and indicaters for the employ-
Fcur NEWS weapons., A, 8, C and D, ace
gnec to each NEWS force. A NEWS weapon may
esant a single real-world or hypotheticel
agcregation of such weapons. It =may be fired
ivos, or placed on avtomatic fire. n cither
te 5% f£:re is pre-set to approximate the actual
ate. Salvo remaining counters show the initial
lves available te each weapon, ané automat-
d and display ammuanition availability at any

al . e
nstant during a game. Wher a weapon uns out of ammvnition

omaticaily deactivated.

% ar~ enemy force 1s read out on a target information

1sp.av canel, the players controlling the interrogating
orce may acquire the eremy force with one Or more waapoas,

nd

.f and wher they so choose, press the firing key or

-

evs. When this is done, a bell and a visual sigral in
he target's command center warns the target force that

-
-

.8 under attack. Should a hit (or hits) be made, the

vstem may be programmes] sc that a light flashes on the

iring force's fire control parel to notify that force that

5-15



R has scored a hit. or the hie signal may be denied. he
percent of dasage tC the targe: resulting from a hit or hits
Causes a corresponding drop in the effactiveness remaining
meters of the target force. Une of these meters :s .ocated
on the force's moticn cont:ol panel, another on its charac-
teristics panel in the -contrc. room, and a third is located
ina the umpire area. Effectiveness remaining meters are
graduated ‘rca 0 to 100 percent, and an undamaged force is
assicned an effectiveness remaining of 100 percent.

Each command center contains facilities for i1nter-
player and player-to-control-group comsumications. Intec-
plaver communication facilities inciude eight wall-mounted
speaxers an< associated handsets, and a teietype urnit. The
taletype units provide a means for similating landline tele-

types, radioc telesrypes. etc. The spuskers.and the handsets
are nor=ally used tc simulate voice radio ..ets such as pri-
maTy tactical (PriTac). HUK (BRunter-Killer) air comen=., and
sc on. and the nets are arranged to conform tc the players’
communications plans. I umpires in a game are acting as
subordinates to the players, the required cosmand and con~
trol circuits may be set up between the apprcpriate com-
aand -enters and umpire area. Additionnlly, select~d vcice
radic channels may pe patched into lood speaker: ir the
umpire area so that comsunicatiocns between player-crowxands
can be broadcast into that area.

A poodblem (game) control intorcommmication (PCI) sys-
tex provides for two-way coamunications between coemmand
centers and uxpires. This system is intended ch.efly for
gams control purposes and for the transmiassion of verbal
intelligence from umpires to players. An in-Lo'.se dial
talephne system provides a link between players in the
command centers and equipment maintamance perronnel. and
an a3ditional link, if =0 planned in the rules of the game,
between the urpires and players. Each command center «iso
contains switches for the transaission of digitel-corded
information. This syste= is called the force cperating
status inficator (POSI) systsm, and it provides a cne-way
visual communications link from each forte in : >ocmmand
cunater to the umpire area. Ouvcputs are displaysd in two-
digit fors below the respective force snmbers a: the front
of the umpire area. The umpires can acknowledge receipt
of information received, but cannot transmit over this system.
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- 1tien 1o the egulpment previously described.
17 lITmanl jenter tontains a drafting table and plot-

“L77 Tzols, u~C three-foos edge lighted status boards

“wT Iive-fooct edge lighted polar plotting boards, a
~:tmboard ard a pulletin board.

Sommani Headguarters

Tre cw: sommand headguarters contain much of the
cars ep..peent 25 the commard centers. They are, however,
irzer *har the.command centers, and are ‘usually assigred
- <rhe n:ghes:t level: plaver—ommanders. The command head-
3c not -ontairn NEWS forces but, as shown In Takble

ntains <he controls and ipdicators for one
r respective sides and the coordirnate counters

i
fiortiveness rezaining meters, and under attack signals
.zszcrated with :hese forcez. The command headgquarters dc

“ntain rels ¢r indicators for weapons employment.
Lvo realning oounters. Pach contains one azimuth

range :ndicater ¢<nsole on which is mounted a target
.nformation panel. These consoles are not fixed i1n a
~2s1tinn as are those in the commangd centers, but may be
-z>ved abcut as desired, or even removed from the rocn.

T lre Area

The =pire area contains the equipment required £or
T~nitoring the smployment and interactions of opposing
zrces. and fcr controlling the game. At the fron: of
~ne area 1s the master vplot screen. As noted previcusly,

- screen proviues the umpires with a model of tre area

£ mp2raticns used in a game. The moving images cf active
forces are prjected on the screen from a bank of odtical
rojeczors situated high and to the rear of the room. There
s cne projector for each of the 48 movable forces. Cameras
are located above and tc one side of tne optical proijector
racw for taking cclox or black and white transparencies of
:%e macter plot screen for use during critiques; cn the
other side, slide and cverhead projectors for displaying

weather and other informazion on thz master p.iot screen when
ané¢ as required by the umpires. '

n

-
.~

(2]
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The master plot screen is fifteen feet square, and . }
constructed cof plexiglass (Figure 5-5). Behind the screen
and its adjacent panels are three plotting tiers and banks
of ultraviolet lights. Plotting paper is suspended from
the rear top of the screen and tracks of ships and air-
craft, symbols, etc. are plotted on the paper with fluo-
rescent crayons, yarns, and paper. The plotters work on
the three tiers behind the screen, and wear protective
goggles to shiecld their eyes from the ultraviolet lights
vhich illuminate the plot. The screen is coated to prevent
the ultraviolet rays from entering the umpire area.

Prior to a game, charts of the area of operations with
a superimposed NEWS grid are prepared and issued to the
players. These represent the maps that would normally be
available to commanders and their staffs for planning and
plotting purposes. The original of these charts is photo-
graphed and reproduced as a negative slide. This slide is
then proiected from the rear of the umpire area to the master
plot screen, and coastlines, roads, airfields, etc. are
plotted on the paper at the rear of the screen.
At some distance to the left of the master plot, the oy
Green command center nurbers and Green force numbers (1 to
24) are iisted on a vertical bank of 24 panels. At the
right ot each force number is a polar plot indicator. This -
doughnut shaped indicator illuminates when a polar plot is
displayed around the force image on the master plot. Below
the force number and polar plot indicator are five band
indicators. These indicate the current altitude, depth, or
cperating band of a force, and whether or not it is in the
process of shifting from one band to another.

To the right of the panels containing the force numbers
ie a vertical plexiglass side panel. This panel is used for
displaying the names of the real-world forces and weapons
represented by the respsctive NEWS forces and weapons. The
nases are lettered on sheets of paper, one for each NEWS
force, and the sheets are attached, as required, to the
rear of the plexiglass. If the forces represented by a NEWS
force are changed during a game, a new name sheet is prepared
to replace .e ol<.
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Llenegloss sanal is oo oolumrn o0 96

chis. Phese lights ave acvraogoed i

. ~n@ of these groups is dircetly

o Green force-nuwnber pancls, and the
ch group indicalae the status of each

4, B, C and D) of the respective

z iligat is illuminated, the correspond:

saned and avelleble For use by the

R i i.e., i¢ is either not programmed
4 is aus of ;ﬁxza;iﬂc‘

. Aldigeids the left cide of the master plot is a
;%sﬁﬁa and parallal column of Green force numbers. Below
' - vach is 2 ©0~digit readout of the force operating status
(] aﬁacat&refggsx} system. As noted in the section describ-
9 and centexre, these readouts are activated from
*efiters and enable the umpires to receive

= pd9d information from the players. Next to the
colukn 6F £$¥éa numbers and digital readouts is a column
~% ®cum nida® lights, one for each of the Green weapons.
iaﬁﬁﬁ lights, -indlcate the acquisition of a Green force as
X s targat Ty waapons on the Green side, and the firing of
3 ﬁ@ae wespcue. If wespon A of Green force 7 acquires any
' “aroe op ths Groen side, the own side light opposite the

Bapoen léght i illuminated. Should that weapon fire, the
,?ﬁ sids 14g%¢ blicks. The blinking light signals the
“ising ¢f. Green weapon 7A at a ‘orce on its own side.
Cmover, it -does not indicate whidh Green force was fired

% AN

Between ths column of owit side- 1ights, and the column
~£ waspons employsent lights, is a 96 by 24 matrix of ligh:s
e as thedtdzpon-target matrix. ‘The 96 rows correspond

72 the Green weapons; the 24 columns identify the twenty-
‘suf Fhite forces or targets. The columns are labeled, to.
and btt%@ﬁf with the White forcas nuﬂbars, and effectivenes:
“grminino paters for the White forces are located at the

tagtaonm of thw aatz %,

5 %&mﬁ~5 Giean forcs acqaires a White force (tazget)
0 4:h 2. vwaapon, the light at the intersection of the corre-

¥ b G

“gsading wospon row and target colwsn of the weapon-target
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matrix is illuminated. If the Grecn weapon is fired, the
light flashes. Should the wear~n score a hit, the e=ffec-
tiveness remaining meter of the White force indicates a
reduction in the effec:iveness remaining of that force.
Whether or:not a hit is scored, and the amount of damage
resulting from a hit, is detcormined by the damage computer,

To the right of the master plot screen is a similar
arrangement of force numbers, band indicators, weapon-target
matrix, and so on for the White side.

Below the effectiveness remaining meters on both sides of
the master plot screen are several umpire information read-
out panels. These readout panels p-rmit the umpires to ob-
tain, at any time, a readout of the course, spezd and altitude
or depth of a selected force, and its speed and altitude ox
depth limits. Readouts are activated manually by an operator
at the plot console.

The plot console is located in the forward part of the
umpire area. By means of push button controls, the oper-
ator at this console can, as requested by ah umpire, dis-
play umpire information reacouts, blink any projected force
image so that it may be identified on the master plot screen,
or project a pclax plot alout any projected force image.

The polar plot enables an umpire to obtain the ranges and
bearings directly from the master plot. I> addition, the
operator can activate the slide projectors which project

weather and other environmental information on the master
plot.

Up to four azimutn range indicators (ARI's) and asso-
ciated target information readout cabinets may be installed,’
as desired, in the umpire area. These ARI's permit an
wepire to position any force in the center of the scope,
and to obtain the same scope presentation as seca by the
player in a command center. An umpire may also select an
"umpire look," in which case he sees all forces within the
range of the scope regardless of whethex or not they ap-
pear on the player's scope. Additionally, an umpire may
met the center of the scope to any desired grid position
within the area of operations and obtain a scope presenta-
tion centered on that position.
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oo, Four jroblem conrtrol intercommunicat:en (PCI) con~
7 Wodes may be tet up in the umpire ares. These are rart
S8 ehe problem (gama) cortrol intercom system mentionc i
»‘:-"ﬁgégyibgusiy in the section on command centers. The PCY
*l. cunsoies and their assuciatad handsets snable the umpires
to commuiicats with other umpires in the umpirxe area, and
Wigh command centess und headquarters, communications room,
‘Gmbrol room an! damage cumputer. They also permit the
 aegires to nonivor intar-player voice radio communication
 nete, broadcast inter-player tzansmissions througbeout the
mire ares, and broadcast information from the umpire area
O séléocted areas within tha NEWS. hAdditiorally, elsctric
wurell headcet /EPN) circuits may be arranged, as seeded,

an umpires, status bourd keepers, control rcom personnel,
- i so o, '

i

,ﬁ@‘iﬁ-vhouwe dial telephone system discussed earlier

in the-szction on commend ceniers provides a secend system

by waich the umpires mey comminicate with the players,

7hid system »lso enables the umpires to communicate with
. ‘vezipus control grovp and maintenance areas, and with the

éffice epaces of the War Gaming Department. ~he disl phone
- u}am can, if desired, be patched into offices in other &
. ardas of Jims Hall,

The PCIL, EPH, and dial phone systems comprise the
complate sat of wrpire and control graup voice comnuni-
‘oations eclrcuits and equipment that were instalied when
y the ZEWS wae duilt. Since that time other communic-tions
. » facilities have been added for the conduct of task group
gnd tosk foroe level games in which umpires, actiry as sub-
ondingtes to the player-commandsrs, maneuver the forces.
Thete facilities include circuits ard equipment for the
eatgdlislagnt, as desired, of additional umpire-to~umpire
- tcommupications, and direct voice communications between
_"wacific wepire positions and command centers ard head-

. @easters. RAlso, circuits and outlets have bsen provided
in vagd

- # sactions of the umpire arsa so that teletyper
and tape 2uiters may ea#ily be installed for use during
. empte-pley Plect games.

Waeh the psesive informaticn display system (PIDS) is
- used in & game, two transmitting panels are set up in the
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umpire area, One panel seirves the Green side; the other,

the White side. Passive intelligence is generated by the
umpires in accordance with the rules of the game and from
distances znd bearings obtained from the master plot screen

or the azimuth range indicators, and then transmitted manu-
ally to the appropriate forces. If the force operating status
indicator (FOSI) system is employed, two portable control
boxes are placed in the umpire area, cne for each side. These
boxes enable the umpires to acknowledge receipt of player
messages transmitted over the POSI system.

Three game~time clocks and game-speed indicator units
are located in the umpire area; one below the master plot
scre=n and one in each of the two front corners. Above each
of the latter two clocks is a sign whick indicates whether
it is dark or daylight in the game area of operations. These
signs are controlled manually from the control room. On the
right wall is z panzl of lights called the detectability and
look indicator pancl. This vanel consists of 48 se~tiuns,
one for each NEWS force. Each section contains a NEWS force
numoer and six iights. Three of th¢ lights may be used to
indicate the types of sensoring devicee that may detect the
associzted HEWS force; the other three, to indicate the
types of sensoring devices currently emploved by that force.
These light indicators are changed if, as « fcrce shifts
from cne band {altitude, depth, or operating) to another,
there is a change in scvatus. Thus, if a force representing
a submarire submergsz3 below periscope depth, the light
indicating that it is detectable by radar {(or visually)}, is
deactivated. These changes are i.>de manually by personnel
in the equipmant room.

The umpire area also contains a nuuber of tables, edgs-
lighted status boards and similar equipment. This sort of
squipsent is moved in and cut of the arsa as needed, ang
is arranged to suit the requirements of a particular gams.

The umpire area status boarde are used for posting
task organisaticns, call-signs, contact reports, and for
racording events and the r*atus of aggragatad forces, air-
fields, and so on. These boards are photographed period-
ically. The information contzined on the photographs af
the statud doards is correlated with tie information contained
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on the photngrapliis of the master plot screen and with the
recorde of the umpires for the post-game analyses, reports
and critigues,

Comrunicaticns, Control, and Equipment Rooms

The communications, contrel, and equipment rooms, as
well as a few other spaces., contain the electronic and
mechanical equipment required for the programming, opera-
tion, and mainteuance of the NEWS. Only a general knowledge
of the functions performed in these areas is needed by
players and by offirers who are called ugon to augment the
War Gaming StaZff for the control of a game.

The communications room contains panels and jacks for
the establishment of player voice communication rets prior
to the play of a game, and for chanqing these nets or
brezking communications between forces during a game. It
algo has a panel and jacks for setting up, as required,
direct voice commur . :*ions cirouits between designated
umpire positions and rlayers. The effects of voice communi-

. catio~s countermeasures can be introduceld into the simulated

voice radi . circuits, and the circuite can be bridged sc
that the playvers on cne side may hear some of the trans-

miseions of their opponents. In-game net changes, communi-

caticns interruptions, countermeasures, anc bridging are
manually inijected when and as directed by the cognizant

vepires,

There are two taps recorders in the communications
roof:. These are used tc transmit taped messages or informa-
tion over selected circuits, and to record communications A
&8 desirad. In addition, the room contains 2 teletypewriter
with tape perforator and reader for transmitting and receiving
swiected command center and command headquarters messages, and

“facilities for esiabli.hing one teletype net on each of the
epyosing sidss,

Tha control room contains 48 sets of panels, one set
for gach NEWS force. The sets ftor the Graen side, forces 1
through 24, ars lined up on one side of the room; the sets
for the ¥nite side, forces 25 through 48, on the other side.
Bach sét of panels contains two panels arranged one above
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the other. The bottom panel of each set is the force
characteristics panel. This panel contains an effective-
ness remaining meter and switches and other controls for
inserting certain overational characteristics and controls
of the real-world force represented by the respective NEWS
force. For example, if NEWS force 7 is used to zepresent
a bomber, then its maximum speed and maximum altitude band
are programmed. Also, switches are arranged sc that up to
six items of evaluated intelligence concerning force 7 are
programmed. Then if force 7 appears as a blip on any azi~-
muth range indicator, and the blip is prched, the pro-
rammed items of intelligence will be displayed on the
target information panel associated with the azimuth range
indicatcr. Additionally, cortrol of force 7 may be given
to the players in the command ceanter to which force 7 is
permarently assigned (command center 4 -~ see Table 5-1 for
the asszignment of NEWS forces to command centers), or the
players may simply be allowed to read out its course, spead
and altitude as displaved on the course and speed dials and
altitude indicators in the comman i centez. Or, if desired,
both controls and indication can b2 denied. 1In the latter
two rases, force 7 is maneuvered .n altitude by controlw
on its charzcteristics parnel, while its course and speed
are controlled from its navigation computer.

A navigation computer is associated with each active
NEWS force. The navigaticn computer panel for each force
is located above the corresponding force's characteristics
panel. Each navigation computer ~ontains a NZWS grid
coordinate counter and grid-poszition controls. The latter
enablea control group perscimnel v program the initial
position of a force; the former, to read out the position
of a force in qrid coordinates at any instant during a
game. Course and spased diels permit the setting ©of initial
course and speed, a readout of course and speed during piay
or if desired, contr>l of course and speed. As 1i1n the com-
mand centers, the speed dials are calibrated from 0 to 50.
Adjacent gpeed range multipliers of 1, 10, and i00 pemmit
the setting of speed range scales of 50, 500, or 5000 kno.s.
Fcr example, a NEWS force s.m.lating a destroyer with a top
speed of 32 knots is assigned a speed multiplier of 1,
while 2 force represen:ing an ajircraft with a maximum spead
of 600 knots is given a speed muitiplier ot 100. The 0 to SO
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Cuaribrations on their speed dials then represent 0 to 50

and 0 to 5000 knots respectively. However, a player cannot
drive either force beyond the maximum speeds programmed in
their chavacteristics panels, which in this example would

bz 32 and 600 knots. Additionally, if so programmed in

tiie characteristics panel, the top speed of a force is re-
duced automatically in direct proportisn to damage sustained.
Thus, if the effectiveness remaining meter of the destroyer
drops to 75 percent. its top speed is automatically reduced
to 24 Xnots.

At the rear of the control rocm are switches for set-
ting the size nf the ar.a of operations (the ocean scale
switch), and for setting and changing, as desired, game
time and speed of play. There are alsc facilities for
positioning the 14 fixed forces and, as in the case of
active forces, for programming up to six items of intelli-
gence. Other equipment includes an azimuth range indicator
{and associated target information panel), and two panels
contairning position matching switches. These switches
enable control room personnel to slave up to three forces
on one side to ancther force (a master force) on the same
gide. Thus, forces reprzsenting aircraft may be slaved to
a2 carrier urtil such time as the aircraft may be launched.

The equipment room is located to the rear of the con-
t.rol room. _This room contains the units for programming
the rates o? ascent and descent for NEWS forces that are
used to represent aircraft or submarines. There is cne of
these units for each NEWS force. When a NEWS force, say
force number 7, is used as an aircraft, eight time delay
ccmponents are inserted in the ascent and descent unit.
Then the realistic times required for that particular type
ot aircraft to climb from band one to band two, from two
to three, etc., are inserted in four delay components; the
times reguired to descend from band five to band four, and
go on, in the other four units.

Acroes from the ascent and descent units arc the
datectability and look panels, one panel for each force.
Bach panel contains dials and switches for programming its
respactive force with that force's real-world susceptibility
to detaction by specific types of sensoring devices. For
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e, 1f forcre 7 represents an aircraf#, it is su.

@ to det.ction by radar, but not by sonar. This
eristic is caisled the "detectability" cf that
force. Each force panel alsc contains the dials and \
switches for programming the capabilities of the consori
cystems or the real-world force it reprasents. Tals
characteristic is called ".cok." A3 an aircroft, force
then wouild be programmed with a radar look, but no sonar
look. '

T = ()

In order tc¢ assign detectability and look character
istics to a NEWS force, three separate and distinct elec-
tronic detectability and look circuits are incliuded in tl
NEWS. These are referred to as busses, A, B and C. If .
force, say a submarine, is assigned a sonar detectability
on bus C, then only forces with a look in this bus can
detect the submarine. The detection and look capabilitie
and values for each bus are prcgrammed as a function of *
altitude (depth, or operating) band. For instance, if a
subrmarine is operating on the suarface, it can be detected
by a force with a radar or visual look capability, and in
turn can detect aircraft and ships. If a player or a
member of the contrel group causes the submarine to dive
below periscope depth by shifting depth bands, then the
submarine's detectability and look capabilities are
changed automatically. The submarine can no longer be
detected by radar or visual means, nor can it see forces
representing aircraft. However, it can he detected by
forces with a sonar capability, and detect surface and
subsurface forces with its own sonar equipment.

Beiow the detectability and look panels for the 48
active NEWS forces are detectability panels for the 14
fixed forces. The dials and switches con these panels per-
mit the assignment of detectability characteristics and
values to the fixed forces. Adjacent to the fixed force
detectability and look panels is an array of switches.
These switches may be used to signal the umpires the cur-
rent detectability and look status cf the forces in terms
of programmed busses. Thus, if a force representing a
submarine is detectable and has a look in busses A and B,
this information may be displayeZ on the detectability and
look panel in the umpire area. When the force shifts to
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another band which has a programmed detectability and look,
say in kus C only, then the corresponding switches are
manually activated to display this information in the
umpire area. :

The NEWS damage computer is also located in the equip-
ment room. This computer is described briefly in the next
section.

On the third floor, in the areas to the rear of the
command centers, are facilities for programming the rates
of fire of each of the four NEWS weapons associated with
2ach NEWS force. In addition, there is sorez equipment for
ingerting, under very limited conditions, the time of flight
or running times of such weapons as missiles and torpedcces.
These various facilities are part of the weapon and damage
computer subsystem.

For remote-play games, a cryptographic room has been
established on the first floor. This room contains facil-
ities for encoding and decoding six full duplex (simultan-
eous transmit and receive) circuits., These circuits are
conrected to commercial landline telephone circuits as
needed for a remote-play game and, by secure lines, tc out-
lets in the umpire area. §Six full duplex teletypes and
three tape factories {(facilities for cutting or reproducing
paper tapes) are available. The teletypes are usually used
to transmit taves produced by the tape factory, and to re-
ceive printed and tape copies. However, keyboard trans-
missions nav ne sent if desired.

The NEWS bamage Conputer

The damage computer is the maior -component of the
weapon and damage computer subsystem. As noted previously,
other parts of this subsystem such as w=apons employment
lights, weapon-target matrix, and effectiveness remaining
meters are locatad in the umpire ar-:a; and component: such
as weapons controls, salvos remaining counters, under
attack sigrals, effectivenerss remaining meteirz, and rai-
of fire controls are lncated in or to the rear of th-
command centers.
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on the phot~graphs of the master plot screen and with the
recorde of the umpires for the post-game analyses, reports
and critigues.

Communicagtions, Control, and Equipment Roo;q’

The communications, control, and equipment rooms, as
wall as a few other spaces, contain the electronic and
mechanical equipment required for the programming, opera-
tion, and mainte..ance of the NEWS. Only a general knowledge
of the functions performed in these areas is needed by
players and by offirers who are called ugon to augment the
War Gaming Staff for the control of a game.

The communications room contains panels and jacks for
the establishment of player voice communication rets prior
to the play of a game, and for changing these nets or
brezking communications between forces during a game. It
aleo has a panel and jacks for setting up, as required,
direct voice commur._ :*iona cir<suits between designated
umpire positions and riayers. The effects of voice communi-
catio~s countermeasures can be introducel into the simulated
voice radi. circuits, and the circuits can be bridged sc
that the plavers on one side may hear some of the trans-

misgions of their opponents. In-game net changes, communi-

cations interrvptions, countermeasures, anc bridging are
manually injected wvhen and as directed by che cognizant
cepires. 8

There are two tapz recorders in the communications
roof. These are used tc transmit taped messages or informa-
tion over selected civcuits, and to record communications

&8 desired. In addition, the room contains 2 teletypewriter
with tape perforator and reader for transmitting and receiving
swlected command center and command headjuarters messages, and
“gacitities for esiabli.hing one teletype net on each of the
opposing sides. :

™he control roon contains 48 sets of panels, one set
for each REWH force. The sets tor the Graen side, forces 1
tihhrough 24, are lined up on one side of the room; the sets
for the White side, forces 25 through 48, on the other side.
Bach s¢t of panels contains two panels arranged one above
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Damage to a NEWS force (as reflected in its effec-
tiveness rema:rning meters) carn, if the computer is so
programmed, result in a reduction in its maximum speed,
or a reduction in its cffensive capability, or both.

If a player on the Green side should acquire and fire
at a Green force, this information is displayed con the own
side lights in the umpire area. The Green weapon will ex-
pend ammunition, but it cannot inflict damage because the
damage computer does not assess interactions between Green
weapons and Green forces, or between White weapons and
White forces. 1In these situaticns the target force does
not receive an under attack signal.

Figure -6 - THE UAMLGE COMPUTER
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A damage computer console enabies its opeiators to
nonitor the operations of the computer, and modify, as
directed by the umpires, stured weapon and Larget data
aud the results cof automatically assessed damage. The
consoic cortains a weapon-tarcdei matrix similar to that
in the umpire area. and iimited@ facilitics for the acqui-
sition of forces and the firirg of weapons.

System Capabilities

The suusystems and associated equipment and spaccs
of the NEWS provide ihe means for the conduct of two-sided
cortinuous-time machine games in which players maneuves
force 7, fire weapons, and su on. The system eliminates
the need for players making mc2s for stated periods of
time, or for back tracking if a critical situation develops
in the middle of a move. Detections are made automatically;
concomitant intelligence is available immediately. Weapons
can be fired by simply pressing keys. Damage assessment is
automatic, and practically instarntaneous. Umpires are re-
lieved of many tedious and time~consuming details; arxe free
to watch the larger picture, to inject their professional
judgment into the game. Time may be cpeeded to two or
four times real-world time when forces are jockeying for
position, and slowed when interactions develop. A game
may be stopped at any time, startsd again when convenient,
or it may be stopped and then continved 1ii. a . ~tller area
of operations.

In certain instances NEWS forces can be used to rep-
resent an aggregation of ships or aircraft. 2Alzl, . Jorce
may be used to simulate a variety cf real-world forces
3us g the conduct of a singlie game. FPorce 7, for lustance,
might be used tc represent a single bomber on an armed
reconnaissance mission in one part of a game, aid a flight
¢l fLu: bombers on a strike mission in another part of the
came, In each case it would be assigned the appropriate
char~cteristics, weapons, and tacget type.

while the NFWS was designed for the conduct of two-
sided machine games of the type described adbove, it is
readily adaptable to one-sided games. In such a game the
umpires, froe their vantaige point in the umpire area, and
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. g#ing the display facilities, controls and communications
@t their disposal, can provide the required amount and de-
) TWE opposition to meet the purpcse of the game. The

at their disposal can be maneuvered by control

' .. group personnel stat’_.ed in command cencers or in the

control room. Additionally, the control room and communi-

o oations facilitics provilde the means for the conduct of

one or two-aided games in which the umpires act as
loWer echelon commanders. In these games the umpires
maneuver the forces .in response to the orders of player-
superiors. The players may be stationed in the NEWS com-

' mund osnters or in their own operations control centers or
" Vieg plots.

The K&W5 comsand headquarters and centers, plotting
and dispiay devices, game clock, and communications nets
slsc prrovide axconant facilities for the conduct of

- manual gaves.

} As dasigned, the NEWS is capable of representing only
four sises of aress of operations, and simuliating 48 forces,
24 on 2pe sids and an equal nuaber on the other. Game time
,» t#Q or four times real time, but changes in
came time affect only the horirontal component of the speed
t Goes not affect turning rautes, programmed
zotes of mt and dascent, or programmed firing rates.
!‘@r instance, if an sircraft requires six minutes of real
to alisd from band I to 3 at a game spesd of one, it
mir-o an atiel amount of real wnrld time (or twenty-four

R
$g
i’

mimute. Of game time) to make that same climb if the game

spoed is switched to four.

QL uiu of an area of opexations can be changed
. a change of this nature raquires the deter-

-' of M g:i‘.d pooitioss for all forces, and ithe re-
3 c! fo:acs in terme of grid coordinates. If

: 90 M l new mtcx plot carn be drawn.

ﬁl m dnes oot evtamaticolly track or reccrd the
028 wad status of foxces. It dosa uot keep a tally

5-32

N D SSRGS i Bsiite WO i AW AR RARIP sl S A

e — —




0)

e L 3 T O ST Ty ETR R YN T RIS S VT . A ’ R TSR A NSRS W

of the number of operational aircraft at an airfield or
on board a carrier, or contain any facilities {except
status boards) for maintaining such records. With the
exception of ammunition (salvo remaining) counters, the
NEWS does not contain any facilities for simulating or
recording fuel consumption or other lcgistic factors and
constraints.

V' The damage computer calculates hit probabilities as
a function of rznge only. Target angles are not consid-
ered, or whether or not a weapon can be brought to bear.
In order for damage to ba asgesased, a hit must be cbtained.
Therefore, the computer cannot assess the effects of a
nuclear weapc: detonating at a distance from a ship, or
the effects of -~ near miss by a conventional bomb. Except
in a very few cases, the time of flight of a long range or
a relatively slow~ speed weapon cannot be simulated. If a
weapon is fired at a force on its own side, the umpires
muet determine which force was fired at, and then assess
the reswlts either by rules or pi>fessional judgment.

Scalira Factors and Qther Gimmicks

The inherent capabilities of the NEWS are enhanced and
some cf its limitations minimized by scaling factors, the
vge of equipment for other than its intended purpose, and
manual jaming techniques.

Scaling factors are generally used when it is desired
to simulate an area of operations that is different in size
from any of the four zvailable selections. The scaling
factcrs may be applied to the speed dials, and to the avail-
able game speeds and speed multipliers. In the first in- .
stance, overlays calibrated from 0 to 60 might be placad
over the normil O to 50 scale on the speed dials. Then
with an ocean scale switch setting of 1000, an area of
operations cf 1200 on a side is cobtained. Using the second
method a game apeed of two may be scaled to read one, thus
providing a 500 mile area of operatione with a 1600 mile
ocean scale switch setting. If the speed nultipliers of
10 and 100 are changed to read 1 and 10 respectively, then
a 1000 mile ocean scale setting results in a 100 mile area
of operations. Various combinations of scaling factors may
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. 8230 be used., Por instance, a speed dial scaling of 0 to 60
o cﬂﬁbﬂh@d with a game speed scaling of two to cne, and an

e ‘Soman scale setting of 1000, results in a 600 mile area of
T+ cperations.

ﬂh.navar one of the four available ocean areas is
'+ sesled, the scales on the azimuth range indicators are
- ohsnged accordingly. Thus, if by means of speed dial
scaling, a 1000 mile area of operations is scaled to
represent a 1200 mile area, the scales on the azimuth
range indicetors are changed from their design calibration
o£§320. 160, 80, 40, 20, and 8 miles to read 384, 192, 96,
48, 24, and 9.6 miles.

Bquipment has been added to drive the NEWS game clock
at five and ten times its descigned speed. This equipment
anzbles games toc be conducted at 5, 10, 20, and 40 times

" real time. In order to employ a game speed of 5, the clock
spsed switch is set to four, and the speed dials are scaled
to 0.8 their normal range. If it is desired to switch game

_ speed to 4, 2 or 1, the equipment which drives the NEWS
clock at a speed of five is disconnected, the clock speed :
switch set at the desired game speed, and the scaled speed ?f}
dlals removed or ignored. Due to the need to use two )
speed dials in case cf game spead changes, game speeds of
five times real iime are usually employed when the forces
are maneuvered by control group personnel.

To .~nduct gamez at 10, 20, and 40 times real time,
speed muletiplier scaling is used. For instance, if a

gane is proceeding at a clock speed of one, and the deci-
Sion is mada to shift to a speed of ten, then the speed .
maltipliers on the navigation computers are manuaily -
shifted tc the next higher position. The speed multiplier
. of 100, therefore, cannot be used at clock speeds of 1, 2,

. and 4, but must be reserved for shifts of 10, 20, and 40

,_Oll. .. IZn practice, the game speed of 10 is che
puximet vseful gime apeed. i
® wWhilo the weapon and daage computer subsystem was

iitdnﬂld for the simulation of the employment of weapons
: tag, it hab, on occasion, been cwployed for simulating
!iil sxpooliitures. In this case the ef”activeness remaining
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meters show fuel states. In some instances NEWS weapons
have been used to simulate fighter aircraft. The players
pressed the appropriate acquisition key to vector a
fighter against an incoming raid and then, after a suit~
able time delay, the firing key. Another method merely
requires the use of the firing key, in which case the time
delay is programmed. In either case, the overall bomber
kill prokability is programmed, and the damage computer
assesses the interaction.

wWwhenever NEWS components are used for functions that
differ from their normal or designed functions, their
employment is explained in the rules of the game.

Manual Techniques

The machine gaming capabilities of the NEWS are often
supplemented by a variety of manual gaming techuiiques. 1In
general, the higher the command levels represented by the
players, the c¢reater the requirement for manual techniques.

Manual methods are used when forces, either before or
during a game, are outside the area of operations selacted
tor NEWS play. For instance, if the NEWS area of opera-
tions is an area 1200 miles square, and at the beginning
of the game a submarine is proceeding toward this area,
ther that submarine is plotted #= in 2 manual game. When
the submar.ne reaches the edge of the NEWS area of opera-
tions, it is then programmed as an active NEWS force. 1In
a similar manner, if a force proceeds outside cf the NEWS
area of operations, it is deactivated and played as in a
manual game.

For a game in which forces are or may be expected to
move cuiside the NEWS area of operations, a game chart is
prepared which encompasses a suitably sized area. The
NEWS grid (0000 to 4700 EW; UCIJ to 4000 NS) is superim~
posed on that portion of the chart which is displayed on
the masie: plot screen. and then extended as necessary to
include the remainder of the chart. This provides a ccmmon
arid for both NEWS ard manual play.

5-35




If a NEWS force is used to represent an aggregation
of ships such as 2 carrier striking force, then diagrams
of the dispositions which may be used by that force are
required by the umpires as they would be in a manual game.

When there is ar insufficient number of active NEWS
forces to simulate the forces involved in a game, then
some forcea are represented by manual methods. Forces so
simulated may include patrol aircraft flying search pat-
terns, destroyers on antisubmarine patrol stations, logistic
support units, airfields, shore installations, ground units,
and so on. Search tracks of aircraft are drawn on trans-
parsncies and projected, as needed, from the rear of the
umpire area; other forces are represented by images and
symbols pasted on the rear of the master plot. Ground
forces are usually played on opographical maps.

Porces depicted by manual means, and employed in con-
junction with active NEWS forces, are sometimes referred
to as "constructive” forces. For the most part, they are
hundled as they would “e in a manual game.

The techniques of manual war gaming are used to eval-
1ate interactions between NEWS and constructive forces, and
for detections and damage assessment when the azimuth range
inuicators and damage computer are not used. Manual methods
ar; alsc used to determine aircraft aborts, to record the
szatus of airfields, aircraft dow: times, and the like, and
to record aircraft availability, st tus c¢f rurways, fuel
states, and so on.

Iypes of NEWS Games

Two general types of JEWS games are played: curric-
ulum games and Fleet games. The former are educational;
the latter, analytical in nature, in that they are usually
conducted : provide the players with infcrmation that is
directly applicable to their reai-world jobs.

v Lo am r educaticnal games are conducted for the
two res. - .»: schocls and the Raval Command Course Depart-
menc of the War College, and for the Naval Destroyer School.
They have also been played to support the curriculum of the
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Reserve Officeru' Command and Staff Course, an annual two-
week course conducted by the School of Naval Command and
Staff of the College. :

Fieet games are conducted for Fleet Commands who want
to rehearse schaduied at-sea exercises, sxamine contingency
plans, “try-out" :perational concepts, etc., by means of
NEWS gaming. The facilities of the NEWS and the serxvic's
of personnel of the War Gaming Department are available for
such Fleet games from the first of July to tl.~ end of
December ¢f each year, and at such other timea as may be
determined by the President of the Naval War Col.~qe.

Cuiriculum Games

War College curriculum games are the final phase of a
complex operations or planning problem. They provide
students with the only possible means of completing the
last phase of the military planhing process, i.e., the
execution of their plans,

Tnere are three general types of curriculum games.
These are the unit-level game, the task-group or task-force-
level game, and the strategic¢:or national-level game. The
levels refer to the lowest player command-levels in a
game. For example, in a unit level game some of the players
act as commanding officars of ships.

The first College curriculum games which were conducted
on the NEWS involved, for the most part, task group plans.
Players acted as task group commanders and staffs and as
the commanding officers and staffs of ships, submarines,
and aircraft (or flights of aircraft). Prom their flag
plots (command centers), task group commanders issued
orders and received raports over planned communications
rets. Commanding officers of ships and aircraft, stationed
ir command centers (as illustrated in Figqure 5-7), manesuvered
thiir shios and submarines and aircraft, mnde detections on
their scopes (azimuth range indicators), maintained plots,
acquired enemy targets, fired weapons, sustained damage,
and responded and reported to *heir game superiors. The
subsystems of the NEWS, in accordance with prourammed data,
deternined if and when letections were made, disseminated

5-37

A i — . _a




=8
¥

e

A NEWS COMMAND CENTER

A NEWS COMMAND CENTER
DURING THE PLAY OF A UNIT-LEVEL GAME

Figure 5-~7
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tntelligence, evaluated inte:zactions and assessed damage.
Thi: unpires monitered communications and interactions,
1nitiated in-game programming, and compiled information
for the critique.

These games were machine games. They e ple:d all
ol the subsystems of the NEWS: maneuver and display,
wagpen and damage computer, and communications. Since tht
games utilized all cf the NEWS facilities, relatively few
umpires were reguired. The umpires were usually stationed
at the locations shown in Figure 5-8.

One or more unit-level games were conducted annually
in support of the Coliege curriculum from 1958 to 1964.
Similar games were also conducted for the reserve officers
of the Command and Staff Course during the latter part of

this pericd.

In 1962 a one-sided unit-level machine game was de-
vised for the students of the U.S. Naval Destroyer Schoo!l.
A number of these games have been played annually since
that time. They are conducied in support of the curriculw
oi that school. ’

Soon after the first unit-level games were conducted
on the NEWS, task-group-level games were designed and
played in support of the College curriculum. In these
games the lowest player-command level was at the task
group level; the nighest extended to the Fleet and Joint
and Combined Task Force levels,

The initial task-group-level games utilized all of
tha facilities of the simulator. In most cases the NEWS
forces were used to simuiate task groups rather than
individual units. The NEWS forces representing task
groupe were contrclled by their respective group com-
manders and staffs. Detectability and look values were
programmed to simulate, as closely as possible, the com-
posite capabilities of the task groups:; weapons were pro-
grammed to represent their total offensive capability
against various types.of targets. The effectiveness
remaining meters represented the total life of a group
with each ship contributing to the total life in accordance
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THE NE.S UMPIRE AREA
DURING THE PLAY OF A UNIT-LEVEL GAME

Figure 5-8
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with a predetermined scale of relative life waluazs. When

a force was damaged and its effectiveness remaining meter
dropped, it was up to the umpires ¢o translate this loss

of effectiveness into terms of specific ships sunk or
damaged, and so on. 1In order to do this, the umpires
needed formation diagrams of the task groups which were
represented by the moving images on the master plot screen. .

In additicn to formation diagrams, other techniques
of manual gaming were introduced to handle the numbers and
variety of forres that were involved in task-group-level
games. The manual techniques included the projection of
aircraft search tracks, the use of paste-on images to rep-
resent forces, supplementary plotting and evaluation methods,
and so forth.

From these manual-machine games, a more realistic type
of task-group-level rlay evolved, one that places greater
reliance on the umpires, less on the machine. With the
exception of the School of Naval Warfare Strategic Game,
this type of gaming is now used for all War College curric-
ulum games conducted on the NEWS.

The current concept is based upcn the realistic notion
ttat task group commanders and their staffs do not drive
si:ips and aircraft; their subordinates do. Hence, for this
level of play, the umpires act as the subordinates. The
players, stationed in simulated flag plots and operations
coatrol centers. (command headquarters and centers), exer-
cise command and control of their forces in the same manner
as they do in the real world.

For the conduct of such games, umpires ané other con-
trol group personrel ave formed into modules. Kach mod-
ule contains the people and egquipment needed to suppost
a particular task group commander, or to carry ouf some
speciric function in the game, e.g., provide merchant
shipping, trawler, commercial air, and other inputs.

The module personnel su-porting a player-commander and
his staf€ act as the commanding officers cf ¢+ . of Lhe ships
and aircraft under the player’'s operational control. If the
plaver orders a search, the module conducts that search.
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If, during the course of the search, an aircraft gains a
contact, this intelligence is reported to the player in
the same manner as it would be if the contact were made
by an actual aircraft at sea.

The players also receive orders and intelligence from
their player-seniors and information from adjacent player-
commands in accordance with their emission control (EMCON)
policy and communications plans.

The umpires who act as subordinate commanders have at
their disposal a number of NEWS forces which are programmed
with certain ship, aircraft, and submarine characteristics.
Theee forces are used as needed during a game. For instance,
NEWS force 7 might be programmed as an aircraft. When a
search is ordered. an umoi.e cnecks to determine if an air-
craft is available and then, if it aborts. If ar aircraft
is operational and does not abort, the umpire contacts the
control room and orders force 7 activated and st.rted on
its mission. As all forces are controlled by the umpires,
thera is ususally no r=sticular requirement for assigning
all Gresn NEWS forces to the Green side, and all White to
the White side. Thus, torce 7 (a Green NEWS force) might
be employed as a White aircraft.

Because in this type of game the players do not maneuver
forces and fire weapcns, they do not use the force motion and
weapons controle. (The azimuth range indicators, probes, and
target information panels are used in some games.) However,
as in flag plots at sea or in operations control centers
ashore, the players use communication nets and plotting facil-
ities. If required, or desirable, the spaces and fa_ilities
of two or more command centerg may be combined by means of
the interccnnecting doors to form a larger flag plot or oper-
atiorne control center.

The —roblem control intercommunications consoles are
removed Irom the umpire area. Direct voice communications
nets are established betveen the supporting modules and
playsrs. Other voice nets are provided tc link the modules,
the control room, the status board writers, and the plotters
behind the master plat screen. If the azimuth range indicators
and the target infcrsation readout cabinets are not required,
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they are removed, and the spaces used for other puvrposes.

In addition to acting as subordinates to player-superiors,
members of the modules aiso perform umpiring duties. For the
most part they determine if and when contacts and other inter-
actions occur by utilizing the information portrayed on the
master plot screen and on supplementary plots znd status
boards, and by inter-module coordination. Each mudule main-
tains its own status boards. These boards, in conjunction
with the master plot, display the true status of forces and
contacts. When applicable, they also indicate the situation
as it is known to, or evaluated by, the players. For example,
antisubmarine forces are working over a false contact. The
task group commander is receiving periodic reports from the
units on the scene. His current evaluation is: “probabdie
submarine."” The true nature of the contact as well as the
player's evaluation is displayed on the appropriate status
board.

Damage assessments are made in accordance with the semi-
rigid method and, in rost cases, are subject to override by
the game director. The damage computer is rarely used and,
when it is, targets are acquired and weapons fired from the
damage computer console. Usually, damage is assessed by a
module which is set up for this purpose. Members of this
group, known as roving assessors, collect the pertinent
information from the cognizant modules. For instance, in a
destroyer ._-sus a submarine interaction, they oktuin the
actions and reaction of the control group personnel acting
as their respective commanding officers. The interaction is
assessed at the damage assessment module, and the outcome
transmitted to the umpire~commanding officers by the roving
assessors. The results are then transmitted verbally to the
players in the same terms and in the same manner as they
would be transmitted by commanding officers in the real world.

The director of the game acts as all echelons of com-
mand above the senior player-commandecrs. A module (usually
called the lateral inputs module} acts a2 all adjacent and
parallel commands that are not played in the game. This
module also provides any other inputs that may awffect the
play of the game but are not under the direct cognizance of
the players, and hence cannot be handled by the player-
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o aporting modules. If, for example, in the situation
sinalated, merchant vessels aie steaming through the area
of operations, then the lateral inputs module injects
serchant ship traffic and acts as the skippers of these
#hips.

. 'Phese manuval-machine task-group-level games, obviously,
require larger control groups than those needed for machine

. gmaes8. While the size and arrangement of the control group
,ngturally varies from game to gu~~. Figure 5-9 illustrates
a fairly typical control group. This figure shows the con-~
trdl group for 4C-65, a game conducted for the School of
Naval Command and Staff in June of 1965. This game was
played initially as a manual game, and the original hand-
played version is described ii., Chapter IV in the section
titled Command and Staff Department Manual Game.

As mentioned at the bcijinning of this section on
curriculun games, the third type of curriculum game that
is conducted in the NEWS is a national-level military-
, political game. This is a manual game that uses the player
A and umpire spaces and the communications facilities of the
NEWS. It is described briefly in Chapter IV in tlie section,
The School of Naval Warfare Strategic Gare.

Approximately seventy College curriculum games were
conducted in the NEWS from 1958 through 1965. Figure 5-10
contains a list of the curriculum james which were conducted
during 1964 and 1965.

Traditionally, War College curriculum games have been
two-sided. However, as a result of experience gained in one-
sided Fleet games and because the situation appeared to lend
itgelf tc this type of play, a orn.-sided curriculum game was
devised and conducted in 1963. A similar game, 2F-64, an
Bscort-of-Convoy Game was played in 1964, and twc one-sided
games were conducted in 1964, 1F and 1INW. Three one-sided
games are planned for 1966, one fc~ the Naval Command Course
Department and ona for each of the two schools of the College.

When a one-sided game is played, an opposition module is
addsd to the control group organization. The personnel in
this module control all opposition forces and, when possible,
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Spqnpgting School or Type of Operations

Acedemgic  Departmsat Game* Simulsted by Priendly Side

Rcval Cosmand Course 1F-64 Neval Surface

Kavel Command Course 2F-64 Escort of Convoy
Coumnd and Staff 2C-64 Currier Striking Force
Baval Varfare SWG Political-Military
Gossmnd axd State 3c-64  Antisubmarine

Naval Command Course 4r-64 Joint and Combined
Comnand and Staff 4C-64 Joint and Combined

TSR

Navs]l Commsnd Course 1F-65 Escort of Convoy

Kaval Command aund Staff 2C-65 Carries Striking Force

R

Navel Wamare SWG Political-Military

23 Raval Commsnd and Staff  3C-65  Antisubmarine

lay ¥aval Comand Course 3F-65 Joint and Combined

My Haval Warfaze 1NW-65 Surveillance and
Quarantine

i- 3 Jucs Naval Command and Staff 4C-65 Joint and Combined

*4n fpdoctrination game was conducted for students of the Naval Cormand Course
on 7 Pebruary, 194, Two voluntary participation antisubmarine warfare games
were condusted foar students of the Naval Warfare Course on 25 May, 1964: and
oo carrisy striking force gsmes on 26 May, 1964,

N i

BAVAL WAR QOLIBGE CURZYCULUM GAMES CONDUCTED IN THE NEWS
1964-1965

Pigure 5-10
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employ known opposition tactics. The opposition forces,
weapciis, and scnsors are assigned characteriastics which
conform ¢~ the most recent intelliagence estimrtes.

Fleet Games

It is convenient to classify Fleet games into two
cacegories: local play and remote play. Local-play games
are similar to curriculum games in that the players occupy
the command headguarters and command centers in the NEWS.
For remote play, however, the players are stationed in
their own reazl-world command and control spaces, and play
the game with the facilities and personnel that are normally
available in the situations simulated.

Both local-play and remote-play games are one-sided.
The opposition is planned and executed by officers of the
War Gaming Department with the assistance and advice ot the
sponsoring Fleet Command, and often with the aid of other
Commands. For exampla, for an antisubmarine warfare game,
submarine commanding officers might be ordered to the College
in order to provide the most realistic cpposition.

As in the case of curriculum games, local-play Fleet
games have been conducted at both the unit and task group
levels, with the majority played at the latter level. These
games employ techniques similar (o those used in curriculum
games,

For icmote-play games "secure” land-line communications,
or combination land-line radio-links are established between
the participzting Fleet Commands and the NEWS. Additionally,
"unsecure" celephone circuits are also used for starting and
stopping the game, and for unclassified communications.

The players are furnished game clocks. These are
portable clocks which can function at the various NEWS
game speeds. (hey can be connasctcd with ths HEWS by leasad
lines, or operated by local power sourzes (.0 -~ycle, 115
volt AC). In the latter case the ulocks srs synchicnized
with the NEWS game clock, started and stoppad, aad ¢l o™
speeds set in accordance with telephcned insiructions from
the game director in the NEWS,
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Remote-play games are conducted at the task-group and
higier levels. Except that the players are not in command
centers in the NEWS, these games are conducted in the same
manney as the curriculum task-group-level games described

~ in the preceding section. The players .eceive intzslligence
- in the same manner and in the same format as in a real-life

eergency or war-time situation; the control group in the
MEWS drives the ships and aircraft, and report and respond
to their player-superiors in the same manner as reai-“world
ship and aircraft commanders. From the players' viewpoint
there is only one ditference between the game situation and
the real situation: in the latter case, many circuits are
used; in the game, the many circuits are simulated by one.
Sowever, at the command levels involved, this diminution in
communications nets has not, apparently, degraded the gual-
ity of remote simulations; for the post-game comments of
participating Commanders have invariably emphasized .e
realism of the play.

As in curriculum and local-play Fleet garmes, remote-
pluy games are conducted during normal working hours. But,
as in the other games, accelerated game speeds keep the
game clock up to and usually ahead of thz real-werld clock.
For exampla, CANUSTREX 1-€64 was played at game speeds vary-
irg from ~ne to ten times normal clock speeds, and five and
ons-half days of games play were conducted in four normal days.

Thirty-four Fleet games were ~onducted in the NEWE
during the 1958-1965 period. F:qure 5-11 lists the 1964
and 1965 games. This figure shows the sponsc~ing Fleet
cosmand. Most of these games also included participating
subordinate commanda. Thus, ths personnsl of ten operation
contrel centers or emergency desnse control stations partic-
ipated in CANUSTREX 1-64; in FF.IBNEWS 1-65, cormanders and
staffs of such commands as Archilious Group Two, Carr'er
Division Bighteen, and (ruisar-Destroyer Flotilla Two.

Like a local-play gaue, a remote-play game provides a
Yleat Commander and his staif with an orportunity to execute
his war plan with planned wartime forces and againat a
highly iikely warti{me oppositiocn. But & remcte-play gams
offers other advantages. It exercises ~perztions control
centear personnei, and enables a commandsr to check and
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Date

Sponsoring Fleet
Command

Gane

Stmuiated

Type of Operations

by Friendly 8ide

COMSUBDEVGRU TWO

(Commander Submarine Development Group Two)

No name assigned

Antisubmarine

27-29 Jul

COMSECCNDFLT

{Commander U.5. Second

Teamwork

Fleet)

Carrier Striking
Force

31 Aug )
Sep )

COMPHIBLANT

(Commander Amphkibious F
U.S. Atiantic Fleet)

PHISNEWS 1-64%*

orces,

Amphibious
{Movement Phase)

12-13 Oct

COMASWFORLANT

NEWSBLX 1-64%

{Commander Antisubmarine Forces,

U.S. Atiantic Fleet)

Antisubmarine
Viarfare Barrier

7-11

COMASWFORLANT and
CANCOMARLANT

CANUSTREX 1-64*

(Commander Antisubmarine Forces,

U.S. Atlantic Fleet and Canadian Commander

Maritime Forces, Atlantic)

Escort of Convoy

and Antisulmarine

Warfare

13-17 Sep COMASWFORPAC GOLD TIDINGS 1I*
(Commander Antisubmarine Forces,
U.S. Pacif’c Fleet) ‘

5~ 7 Oct COMASWFORIANT NEWSBEX 1-b5%

(Comnander Antisudmarine Forces,

U.S. Atlantic Fleet)

o+ .l et = 4 e e .

Antizubmarine
Warfarve

Ant isubma. ‘ne
Wariare Barrier

~mc——

0

~-10 Mav

s

COMPHIBLANT

(Commander Amphibious F
U.S, Atlantic Fleet)

PHIBNEWS 1

crees,

Arphibious
(Cpposed Sortie,
Mcvement Fhase,
Juevations in
Qb jective Ares)

*Remcte-Play Game

FLEET WAR GAMES I
3 964 -19585
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eve ¢te command a:d control procedures. 1t minimizes the
aptt flor trawel furGe; keeps the greater part of the staff

pn on the farm.® Por these reasons the remote-play game
is Becoming increasingly popular. Of the eight Fleet games
oconducted during 1964 and 1965, five were remote-play games.

Same Repicn and Rules

#HEWS games are usually designed (and programmed) by
gaming teams of War Ganinu Department officers. 2 team
eonqgists of one or more officers from each of the three
branches of the Operation, Evaluation and Research (OER)
Division of that Departm.nt. As shown .n Figure 5-1 tne
thres branches of the OBR Division are: Gaming Developmenct,
Operations ai..d Programming, and Evaluation and Rese>rch.

The Destiroyer School Game 1= a rela <vely simple game.
It is conducted one day each guartnr, and three games are
played each day in order chat the students mc’ rotate
positions. Every game played uses the same area >f cpera-
tions, forces, command structure, communications, and sc
forth. Therefore thes same rules and programming forms can
e used over and over again. This is seldom true of other NEWS
games. War College curriculum games are usually sufficiently
different from year to year to require different (or at least
updated) rules. Pleet games are i the same categery. Each
requires new or updated rules, programming forms, and so on.

Whenever a War College operations problem. planning
problem or planning exercise culminates in a NTWS war gamo, *
the cognizart War Gaming Department gaming teaw maintains
liaison with the sponsoing school or derartment durirq the
planning for and the wri*ing of the directive or syl. - hus.
The directive or syllabus descriles tre general situation,
the special situations. 2nd *he planningy regquirements.

*The one exceprion is the Schocl of Naval Warfare's
Strategic War Game. This game is conducted by that <echool.
v Bngineering and Kaint~nance Division of the War Gaming
Departmsent provide: aupport and comaunications persosnrel
at regquested.

i;
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The students iavolved are divided into committees or staf:
as appropriate, and issued the pertinent. instructions and
information. They determine their missions, list and com-
pare possible courses of action, and prepare plans.

As the students develop their concepts and write the!
plans, members of the gaming team monitor their progress,
select an area of operations for the NEWS master plot, an<
assist the officers conducting the problem or exercise in
the selection of the student plans to be gamed and tne
assignment of students to player staffs and the control q1

Concurrently with its monitoring and advisory duties,
the gaming team develops a concept of play. It devises a
control group organization tailored to the concept of play
and the player-planned command structure. The team plans
the organization of player-supporting and other modules, ¢
assigns personnel to the various control group billets. 1
designs game control communications nets, status boards,
game forms, assigns NEWS forces and command centers, and
compiles the characteristics of forces and weapons. It
initiates requests for charts, maps, slides, and other
graphic materials needed for play. Then the group prepare
the rules of the game, the pregame briefings, and the pro-

gramming forms.

If the game is to be one-sided, the War Gaming Depart
ment team, in cooperation with the sponsoring school or
department, plans the opposition, assigns forces and weap¢
in conformunce with the general situation, and assigns pei
sonnel to man the opposition module during the play of the

game.

A Fleet game is initiated by a.letter from the spons¢
ing command to the President of the Naval War College. Tt
War Gaming Department assigns a team to design and prograrn
the game, and arranges for one or more pregame conferences
between Fleet and department representatives. These dis-
cussions raise and resolve such queetions as: "What is t}
purpose of the game? What forces will be simulated? wha:
plans, orders and instructions are pertinent?” Then, mai:
taining close liaison with the sponsor's representatives,
the gaming team proceeds in the same manner as in curricu!

5-51



caring to develop and program the game, and to write the
rules and prepare the briefings.

Rules

The rules for NEWS games are divided into player rules
and control group rules. For a two-sided game, two sets of
player rules are required, one for =ach of the opposing
sides; fcr a one~-sided game, one set of player rules.
Umpires and certain other contrel croup members receive. or
have access to, copiea of all the rules,

The player rules contain a brief and general description
of tre game, and its concept of pley. They assign player-
commanders and player~stuff members to command centers, and
assign NEWS forces and weapons. Sometimes the rules assign
the players tn the player billiets: more oftern, these assign-
ments ars made elsewhere.

The playear rules desscribe the communications and cther
faciliiies that will be available furing a game. They =2x-
plain how and in what 1.rm intelligence will be received.

The rules describe the methods to be used by the players to
implement ‘h2ir decisions; for example, what buttcns to press
«0 turn on the sonar in s agf*royer, or, perhaps, what forms
to £il) out to initiate an air strike (if the umpirec are
acting &8 ¢nbordinat~ cor anders), and €0 on. They tell the
rlavers to use call signe, or instead, to enrploy urganiza-
tional titles, hull mumbers, and air~raf* flight numbers.
They lList a phone pumber to call in case of eguipment farlure
and other detsils that will assist the players. But the
player rulez do nct explain--or even suggest--hcw the piayers
ghould organize their staffs and command centexs. .. i1s up
t> the player-commanders, as it is up to commarders in the
regl world, tc organize their staffs and procedures to util-
ize best the available command and contrel facilities.

“ae control group riales describe the organization of
the contrcl group, and the locatiors and functions of modules
ard meidbers., “hey assign personnel to 2ll ¢f the control
grovup posil.ons.  The rulas Guscribe the availabie faciiit:ies,
and expla.n their use. Thev describe inter-module &nd inter-
wapare coordinating procedures, tne [low, disseminatior, and
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posting of information and intclligence, and the forms
and procedures for compiling material for the critique.

The control group rulus provide the necessary data
or guides and describe the methods tc be used for monitor-
ing the employment of forces, evaluating interactions, and
injacting constraints due to logistics, weather, sea states,
and sc on. They contain information and procedures for
decermining and recordina aircraft availability, fuel expend-
itures, repair times, and the like, and provide umpiring
cuides for transiating per cent losser in etfectiveness
intn thre kinds of infurmation and repr—t= that are received
by a commander in the real world. Aand if the umpires are
maneuvering forces as subordinates tco player-superiors,
then zhe umpire rules may specify the NEWS forces that are
available to each of the modules, their proorammed charac-
teristics, the procedures for activating and employing the
forces, and for varying the characteristics when neceaaary.

Programming

Programming the NEWS for a game consists, essentially,
of two phases. The first phase is the nreparation of a set
of programming instructions by the gaming team; the second,
the programming of the equipmcnt by the Engineering and
Maintenance Division.

The grogramming instructions aarfigr umpire and player
spaces and facilities, and the chara<teristics of forces,
weapcns and sensor systems in terms of dial and prtentio-
meter settings, and switch positions. The instructic-3 are
written ¢n a series cf forms and cards. These forms and
cards are prenared .. accordance with information contained
in the NEWS Pregramminq,suide.37 This referente rublication
for War Gaming Department personnel describes in datail the
operaticnal capabilities ¢f the WS, and contains all per-
tinent prograrming information and data.

Depending upon ths tvpe cof game, up to five subsets of
precgramring lnstuactions may be required. Thesz2 contain,
reapeciively, the information and data fcr programming the
following five areas: coamand headquarters and command
centars, \mplre area »nu commirications room, control room,
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equipment room, and damage computer.

_‘ -
V~:

' The command headquarters and command center programming
" inmtructions consist of a set of forms containing the assign-
Lo agnt of centers and forces, number of salvos per weapon, rates
e of f£ire, and dead reckoning tracer (DRT) and azimuth range

s indicator (ARI) scale settings. The forms also list all the
réguired labels and readout cards.

Umpire area and communications rcom information includes
a layout of the umpire areaz showing the equipment required
and its location, control group communicaticns nets, side :
panel displays. status board formats, and passive information T
display equipment and labels. Also, as needed, the inter-
player communications nets and the assignment of channels and
facilities are listed.

Control room programming information contains the ocean “
sctle zetting, and the shape and color of each cf the pro- '
jscted force imager. It also includes all of the necessary
inputs for the characteristics paneles and navigation compu -
ters fcr the active NEWS forces, the setting for the 14 fixed H
forces, and the settings of the position matching switches.

Y

*he equipment room programming sheets contain two dif- !
fereat types of information. The first furnishes the dial
settings for the rates cf ascent and descent of active NEWS
forcas; the secsnd, potentiometer settings for the "look”
and "detectabiliity” values for active NEWS forces, and
"detectability"” values for fixed forces,

Damage computey programming forms specifly the poten-
tiometer setting for the parameters ¢f eaclh weapon-type/
target~type combination. They assign & target-type to each
NEWS force, and a weapon~-type to each weapon. These forms
indicate vhether or neot a player will receive an indication
if one or more of his weapons scores a hit, and if so, the
length of time e@ach hit indication lignt will remain illu-
minated. They specify the initial effectiveness remaining
meter sattings for sach force and whether or not the offen-
sive capahility of individual forces will be raduced as a
function of darage raceived.
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The personnel of the Engineering and Maintenance
Division arrange the equipment and facilities, prepare
the statur boards, set up labels and readout cards,
establish communications nets, and set the dials, poten-
tiometers and switches in accordance with the programming
instructions and information provided by the Operatio-s,
Evaluation and Research Livision team. When these task<
are completed, the master plot screen drawn, and charts,
slides and other visual aids prepared and distributed,

then the NEWS is programmed and ready for the players
and control group.

Participants

As in manual games, the participants in a NEWS game
are divided between the playere and the control group.
Tre players are War College students, Fleet officers, or
Destroyer School students. Occasionally, War Gaming Depart-
ment officers participate as players. This is usually in
games such as the Destroyer School's where players are
needed to man the aircraft, or in the few experimental in-
house games that have been conducted by the War Gaming
Department.

The control group is headed by the Director of the
Game. The director is usually the Head of the Operations,
Evaluation and Research Division of the War Gaming Depart-
ment. In the case of a College curriculum game, a senior
officer from the sponsoring School or Department serves as
an advisor and consultant. For Destroyer School and Fleet
games, representatives from the sponsoring activity perform
a °imilar function.

Module directors are provided by the OER Division;
umpires, damage assessors, historians and other key control
group members by the War Gaming Department and by sponsoring
and supporting activities. In games where there is a fairly
large number of spectators, a member of the control group

serves as a commentator. This officer describes and discusses

tie events as they occur in the game, and his comments are
broadcast into the balcony and umpire areas.
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Communications equipment operatore, status board
keepers, plot console operator, talkers, and messengers
are furnished by the War Gaming Department with assistance
from supporting and sponsoring activities as required.

rief 8 d Rehearsals

The gaming team briefs the Director of the War Gaming
Dspartment and other members of the department on the gen-
eral concept of play, and upon the rules and procedures.
1f some of the players and supporting control group personnel
are not familiar with the NEWS, the gaming team arranges a
tour of the system, a tour which emphasizes the facilities
and equipment that will be used during the game. Then the
team briefs the entire control group; the modules organize,
and the director conducts a short control group rehearsal
and critique cf the game rules and programming. The gaming
team initiates programming changes suggested by the critique,
and corrects programming errors. Finally, a brief rehearsal
is held for both players and control group and, upon its
ccmpletion, the participants and the system are reaay to
Pegin the game.

8 d st Game Reports

At the end of each local-play game, the players are
assembled in the wipire area and shown the master plot
screen. The director describes briefly the majoxr e—ents
that occurred durinc the game, and the sponsor's repre-
sentative comments on the highlights of the play. 1In the
case of F'set and Destroyer School games, a short cricique
usually follows: in the casze of a College game, the critique
is generally 1.21d at 2 later date and in one of the College's
auditcoriums.

For Collage games, the inferma’ion compiled by the coun-
trol group during the game, the comments of wodule directers
ard umpires, and elides of the master nlot are turned over
to the svonsoring school or department for the preparation
of che critique. The War Gaming Department assists, =s
requested, in the precaration of the critique :nd in its
condunt.




At the end of ~ Fleat gane, either local-play or
remote-play, the *ar Gamning Department prepares a report
of the game and transmits it to the sponsoring command.
This report then becomns the property of that command.

Following every game, the officers and the Operations
Research Analyst of the War Gaming Department submit com-
ments on the m~»thods, procedures and data used in the game.
These are filel for future reference. The operations orders,
rules, prodgrauming forms and cards, maps, slides, and all
other materizls vsed in programming and conducting the game
are filed in a "game nackage." This material is then avail-
able in case another or a similar game is scheduled.

Demonstrations

As mentioned previously, the War Gaming Department
designs and ~onducts dynamic NEWS demcnst-ations 2f various
types of naval warfare. These demonstrat.ons are presented
in the Umpire Area. These are conducted for the Schools and
Naval Coimand Course of the College i~ support of their
curriculums, and for students of the Destrcyer School in
support of its curriculum. Each serves tc integrate and
illustrate the overall aspects of a particular type of naval
warfare: antisubmarine warfare, antiair wairfare, mine war-
fare, and so on.

The demonstrations are developed and programmed by OER
Division teams in somewhat the same manner as games are
developed and orogrammed. Demonsirations use “he master
plot screen, side panels, navigation computers, proiected
images, and a variety of supporting visual techniques. They
also use supp.ementary screens for the projection of film
clips and s_ides to support and erhance the master plot dis-
play and the narrator's commentary. In scme cases the scopes
of the azimuth range indicators are tilted tc a horizontal
position so that the spectators can gee ths same =cope pras-
entation, say, of one of the bombers in the demonstration.
The movements and intoeractions of all force images projected
on the master plot and scopes are manipulated by personnel
in the control room, and are keyed to the narrator's script.
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In addition to the naval warfare demonstration, dynami~ 8
demonstrations are also presented to the students of the war
gaming courses conducted by the War Gaming Department.
These demonstrations illuastrate the uses of the equipment
in the umpire area, and the various techniques that are
employed in NEWS games. Modified vereions of these demon-
strations are alsc conducted for distinguished guests and
for visiting groups from military and civilian organizations.
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CHAPTER VI

COMPUTERS AND COMPUTER GAMES

The computers that are used for computer and computer
assisted war games are general purpose stored program
digita) computers. They were not developed for gaming but
were designaed and constructed in response to the computa-
tivnal and data processing needs of the mid-twentieth cen-
tury. However, it was recognized that many of the capa-
biliti2s of digital computers were applicable to war gaming
and, a3 a result, these modern electronic devices were soon
emploved to assist in the conduct of war games znd, also,
to play entire games without benefit o human par+icipation.

In order to understand how such general purpcse com-
puters can be used in war gaming, it is beneficial tc know
what sort of older processes, devices, and games they have
replaced, and how the computers can take over their func-
tions. For these reasons, brief descriptions of certain
manual processes, the develovment of computers, and an
expianation of binary representation, computers, and their
functioning precede the description of computer-assisted
and computer games.

Rigid Umpiring.

when the rigid method of evaluaticn is employed in a
manual game, the umpires adhere to the prescribed rules and
procedures. For inatance, at the beginninog of a move, a
player decides to fire weapuns. The damage assessment umpire
would then receivs weapons employment cards simiiar to the
one shown in Figure ¢-1. The data in columns 1 through 15
have lL:een entered, &as appropriate, by the players and other
umpires, and monitored accordino to the rules of the game.
The damage umpire procezses the data on sach card by fcllow-
ing the preccedures shown in Piqgure 6~2, and places them in
an nutgoing box. The cards are then nsed by reccorders and
other umpires as the rules dictate-~updating status boards,
furnisghing inceiliigencs to the players, degrading the capa-
bilities of forcze, etc.
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To process the information on each ~card, the damage
assessment umpire needs, in addition to the flew cha't or
model, a random device and thc following data: weapons
rarges, hit probabilities, and damage per nit. These data
may ve changed from play to play '/ithout arfecting the
game procedures.

In the rigid method of evaluaticn, the umpire makes a
few calculations, refers to a table of probabilities, employs
2 chance c¢evice, and makes his decisions on the basis ot
numerical comparisons. His duties require no particular
professional mil‘tary experience or judgment. These factors
are applied when the procedures are developed, the rules
written, and the data compiled.

Because rigid umpiring is a routine and time-consuming
proce:ss, numerous computing and recording aids have been
devised. Among these were Livernore’s firing-board,* the
Naval War College's circular slide rules for damage asses3-
ment, and a wide variety of graphs, nomograms, and slide
rules. One relatively recent gadget is the RAND Corporation
circular slide rule for computing ruclear bomb damage - ffects.
Thz nbject of such devices is to simplify and speed-up one or
a limited number of the umviring processes. For instance, a
graphical device of some sort couild be employed tc compute
slant range. Or a liess specialized aid such as a desk
calculator might be used to assist .n the process.

Following their development, digital computers hrave been
used toc assist umpires in handling lengthy and tedious calcu-
lations. However, these computers have cther capabilities in
addition to those of performing rapid ccmputations. They can
store and retrieve data and act as a chance device. They can
also make decisions on the basis of numerical compariscons and,
as a result, change their segquence of operaticns. In short,
they are capable of performinag all such umpiring chores as
those envisicned in Figure 6-2. For example, 1nstead of the

*"No clerk: are required to make the
involve nc mo-e labcer than to score at Cri
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v.2apons enployment card being placed irn an incoming box, they
might be punched and fed int. ar input device of a computer.
“ae computer woul.a the.. .ead, prcress, and turn out the com-
pleted card in much the same .:anner as the human uméire. A
rore ambitious program right irn ‘truct the computer to cc~hine
ard carry out additional umpirin- p. ocedures, For instance,
it micght monito. the E. R. [effectiveness remaining) of col-
win 4 of the cards to determine if ti: firing force was
capable of firing the weonr 'n accurdante with the rules
and if the number of missiles + tered i column 9 were avail-
able.

Rigid-play Games.

Prior o World war I1 most rig:.dly evaluated games weire
conduct2>d for educational purpos s. The players were con-
fronted with .itua.ions re r.ng command decisions. Tontro.
groups .ssisted in the prc. 3s b performing routine and pre-
determined functions. It czutrol group members gained mil:-~
tary experience {rom the pregame pro-edures and the plays,
it was more or less an aad. bonus. The relatively few
rigidly umpired game. wh’ . ~ere devised to ob*iin decision-
making information were, for the most part, played to rest
or ¢ . rehearse a plan, ¢ to assist in its development,

Only one, or a very lirited number of play~throughs w~erc
made. Usually, as 'n educational games, the playeors made
comnand dec¢isions. The cortrol group :Zuarnished svopporting
gervices,

The war ysars and those that fcllowed &:zcelerar~d *'a2
ev~lutionary zrowth of conventional military haraware and,
in addii on, introduced a varietv of radical. expercive, and
~apidly _hanginz weapons systers. Responsit’'e mili<ary
otficials we-2 faced with a wide and bew:.lde::ng va.iet. of
<! 5ice: . Whi-h LI the many competing weapons syster«s should

be gele.ted ¢ rr et best the ihreat ¢ tomorrow Js wel. as
that of today? how should they b+« empleved? iow 13 thevy
be integ.ated intc the overall military structur:? reed

for de~ision-m ing information curved in a.. exponrent ail
fashic".

Tc meet the requ:irements for stacisticallyv si
Jata, the mathematicai. technigues 2f %he war-nurt
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science of operations research were mobilized and refined.
In situations where mathematical methods were impracticable,
analysts turned to the traditional military testing tool,
the analytical war game. The overall results--from a war
caming point of view--were a renaissance of the ancient art,
its introduction into civilian activities, and the develop-
ment and utilization of a previously somewhat neglected and
more scientific approach, an approach which might well be

termed the "rigid-play" game.

Rigid games are designed chiefly for the conduct oz
repeated trials under controlled conditions. Their purpose
is to provide data which are statistically sound. The
players do not make command decisions; like the umpires in a
rigidly evaluated game, they are required to adhere to pre-
determined doctrines and procedures. A player's judgment
may urge him to hold his fire until a better target presents
itself; but if the rules say "fire," he fires. If a player
learns something in an early play, he cannot, unless the
rules permit, use this knowledge in later plays.

In completely rigid games, both the players and the
umpires make their decisions according to rules which refer
to or include numerical data, and which require some sort
of arithmetical and logical manipulations for their imple-
mentation. Hence, rigid games are also called "computa-
tional games." Since the players are not permitted to use
their own experience or judgment, and must base all their
decisions on calculations or codified rules, some writers
have distinguished this type of endeavor by the name "simu-
lation," and have reserved the title of "game" for simula-
tions in which either the players or both the players and
umpires are allowed to make decisions. E Using this termi-
nolcgy, a manual rigid game is called a "manual simulation,*®
but a manual play in which the players ekercise choice and
the umpires follow the rigid method of evaluation is known

as a "manual game."*

*See footnote, page 1-24.
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, Tt~ forrmlation and conduct of rigid games has a g
greaier appeal for analysts and researchers than for many

professional military officers. However, the latter are

def nitely concerned with the doctrines and data which are

T
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tos machanical, the electromechanic:al, and the eiectronic.*

used, and with the results that are obtained, e.y., what 1

is the range of possible outcome, what are the sensitive B
i parametarg snce which of them can be controlled, etc. g
‘ The rigid games that were devised and conducted in the ;
E ‘ early 1350's were manual games. And as in other manual games,

various devices and computing aids were developed and used to
E speed parts of the simulation process. But despite these aids, 3 -
i the procc “'ros wore rather slow, and there was seldom suffi- ; f
. cient time or people tco play the number of games or examine % 3
" all of the wariations that were deemed desirable. F 4
L Ed
L With i:ie advent of electronic digital computers with i 3

, fairiy large storage capacities a~d with the ablli*ty to per- : T

“ form both arithmetic and logical operations, it tecame peos- 3 3

8 #ibie to instruct ther not only to play the vmpiring role-, :

i but also to act as the players in a completely rigid type 3 !

A of play. Thus, computer gaming--fast, and as completely ~y .

} ohjective a8 only a machine can be--was born, s : ;

E Computer games are scmetimes veferred to as 'compries % |

‘ simnlations,"39:4C or ag computaticnal games for the szame 3 i

’ reasons that these terme cre used in conjunction with or in E
referance to rigid manual games. Iike their hand-played 1

i couniterpacta, compuner games ars conauctec o obtain decision- %

7 nssking .nformatior. They ars analytical rather than educa- i L |
tional in rature. 3 2
Peveropmert Qf Cogpuring Devices and Systems E

: 3
. Tacre sre four general classes of computing devices and § £
[ systgma. In order of their dec relopment they are: the manual, 3 2
3

*ap Iptroduction to Automatic Computers. by Ned Chapir,
{(H. van Nostrand Company, Inc. 1957) contains a chronoloay of
computing developments and automatic computers Irom earliest
times o 1956.
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The earliest manual devices evolved from the use of the
fingers as counting and computational aids and are, there-
fore, known as "digital" devices. Of these, the familiar
abacus has survived. In this device, discrete quantities
are represented by beads.

2 later and entirely different kind of manual computing
aid uses a continuous scale to represent numbers and quanti-
ties. One conmon example of this type of computing device
is the slide rule; others, graphs and nomograms. Because,
in these tools, there is an analogy between the measurements
and the guantities represented, they are known as "analog”

computational devices.

The abacus and, in general, the slide rule are used for
the solution of a variety of problems. Hence, they may be
termed "general" or “"multi-purpose"” computers or computing
aids. Graphs and nomograms, on the other hand, are usually
constructed for the solution of a particular type or class
of problems., They are "special-pirpose" computers. Most of
the manual computational aids that have been or are used in

war daming are sSpecial-purpose devices.

Trhe first mechanical computer appears to have been an
adding machine built in France in 1642 by Pascal. A some-
what similar device was constructed later in the century
by Leibnitz of Germany. These two machines might be con-
sidered as the ancestors of today's desk calculators.

In France about 1746, Jacques devised a method of using
punched cards to control the operations of a loom. Some
forty vears later MUller of Germany conceived the idea of an
automnatic ~omputer, a machine that could by itself carry out
a sequence of operations. Babbage, in England, extended the
work of Jacques and Mililler and around 1830 constructed a model
of a card-controlled digqital computer. The British government
financed the building of a full-scale version, but its comple-
tion was beyond the technology of the times. However, a dif-
ferent tvpe of computer was constructed in 1876 by Lord Kelvin.
This was a special-purpose analog device for calculating the
motion of the tides. 1Its purpose, a8 stated by the inventor,
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was ". . . to substitute brass for brain in the great a'
mechanical labour of calculating . . ."*

v e

i Toward the end of the nineteenth century, Hollerith

i and Powers of the U.S. Bureau of the Census combined the
earlier idea of punched cards with electromagnetic tech-
niques, and developed methods and equipment for recording,
sorting, and tabulating the data collected during the censug
of 1890. Modern punched-card systems and equipment are
highly improved versions of their data processing machines.
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In the 1930's, Dr. Bush of M.I.T. designed and built a
mechanical analog computer for the solution of various types
of differential eguations. This machine was called a "differ-
ential analyzer," and is considered by some to be the first
of the modern computers.41 Irproved types were used during
the second world war tc solve problems in ballistics. Later
on, analog computers were built with electromechanical and
r electronic components.
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The first automatic digital computer was completed in
1944. Built at Harvard University by H. Aiken and a group Y
of engineers and graduate stude.ts, it used electromagnetic '
components as computing elements, and was known as the Mark I
Relay Computer. cr the Automatic Sequence-Controlled Calcu-
lator. It performed about three additions per second.??

¥
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Realizing that many complicated mathematical prohlems
could be solved by reducing them to the basic arithmetic
processes,** Dr, J, W. Mauchley cf the U.S. Bureau of
Standards suggested that a high—fpeed digit=1 computer would
! make this aporoach practicable. To obtain the necessary

camputational speeds, bhe proposed that vacuum tubes be used
a3 computing elements. Undeyr Mauchley's and J. P. EckKert's i
direction, the design and construction of an electronic %
computer was begun ‘n 1942 at the University of Penasylvania. ,%

ES

* Bncyclopedia Britannica, Vol. 4, page 34%, 1960,

s*Transforming a matnematical problem into a series (¥
arithmetic steps i8 called "numerical analysis.”

6-5
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The result wa ENIAC (Electronic Numerical Integrator and
Automatic Calculator). Completed in 1946, it was the orig-
inal high-speed digital computer, the first to take advantagec
of the swift motions of electrons. ENIAC handled up to 5,000
additions per second .42

Since the construction of ENIAC, a large number of
general purpose digital computers of various cizes and
capacities have been built, and continuing improvements
made in their design, versatility, and speed. These are
the sort of computers that are used as adjuncts to manual
games and for the conduct of computer games.

Binary Representation

The counter wheels and other components of a mechanical
digital computer are constructed with ten positions or states,
each corresponding to one of the ten Aecimal digits. A group
of components represents a decimal number. The components of
an electronic digital computer. however, are two-state or
binary devices. Transistors and vacuum tubes are zither con-
ducting our not conducting, magr.etic materials are magnetized
in one direction or in the opposite direction, and sc on.

If data are to be represented by these components, either a
series of pulses in time must be used to indicate decimal
digits, or a system of data representation compatible with
the bi-state nature of the e’ :ctronic components and circuits
must be selected. The latte:r course has proven the better.
Today, digital computers are cesigmed to function in their
-atural or binary mode.

Tr~ decimal system employs ten digits, O through 9.
Their place values are based on a pregression of powers of
ten. For example, the decimal number 36 has a 3 in the 10!
or tens position, and a $ in the 10° or units position, i.e.,

36 = 3(10) ! + 6(10)°

The number system employir~ two digits, O and 1, is called
the binary system. Place values correspond to powers of two
(3ee Table 6-1). Thus, in the binary number 100100 the most
gignificant 1 is in the 25 or thirty-twos position, the letf*
0 in the 2% or =ivteens place, the next O in the 2§
pcsition, and so forth, or:

6-9
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100100 = 1(2)°+0(2) %+0(2) 3+1(2) 2+0(2) 1+0(2)° QIB

Its eguivalent decimal number is found by computing the
powers of two and adding:

1(32)+0(16) +0({8) +1 (4)+0(2) +0{1) = 36

;E, TABLE 6-1
POWERS OF TWO
?5 20 1 217 131,072
;z 2! 2 218 262,14l
;  22 4 219 52,288
: 23 3 220 1,048,576
. Al 16 z2l 2,097,152
%@ 25 , 32 222 4,194,304
26 64 223 8,388,508 3
;? ¥l 128 22t 16,777,216
28 256 225 33,554,432
g 29 512 226 67,108,064
: 210 1,024 227 134,217,728
gl 2,043 228 268,435,456
212 4.096 229 | 536,870,712
213 8.192 230 1,073,741,824
i 16,384 231 2,147,483 ,648
215 32,768 232 4,294,967 ,296
216 65,536 23 9,589,934 ,592

6-10
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Using the bases or radices as subacripts to indicate the
respective number systems:

100100, = 364

As shown in Figure 6-3, the binary number 100100 can be
ropresented at one instant in time by a group of common
binary indicators, light bulbs. The decimal number 36
ysquires fewer bulbs, but each must be flasiied an appropriate
numbey of times.

BINARY AND LECIMAL REPRESENTATICN OF DATA

FIGURE 6-~3

In the upper part of Pigure 6-3. a light represents the
1 of binary notaticn; no light, the 0. Similarly, within a
computer, one of the two astates cf a component represents one
of the binary sywmbole, and the secor.’ signals tne nisence of
the othar.
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The binary symbol 1 or its electronic indicator is
called a "bit," a shortened form of binary digit. The O is
sometimes referred to as a "no-bit"; more often its presence
is simply inferred. The binary number 110 can be described
as having a no bit in the 1 position, and a bit in the 2 and
4 positions; or merely by noting that it has a bit in the 2
and 4 positions.

While some computers employ the binary system of nota-
tion, others use various codes based on that system. One
such scheme is known as the "binary coded decimal," or
“BCD." As illustrated in Table 6-3, this system uses four
Dit positions to represent in binary form any of the decimal
digits or "characters," and combinations of the four-bit
binary ~epresentations “o form decimal numbers.

TABLE 6-3

DECIMAL 9 8 7 6 5 4 3 r 1 0

BINARY 1001}1000§0111{0110{0101/0100/0011}0010{0001{0000

FOUR FLACE BINARY REPRESENTATION OF DECIMAL DIGITS O -9

DECIMAL 3 6

BCE 0011 0110

pom——

BINARY CODED DECIMAL XEPRESENTATION OF DECIMAL 36

A -omputer may store and process data characioer by
character. In such a case, 1f datz were rer-esented .nter-~
nally as shown in Table £-3, the computer would handle four
bit positions (one character} at a time. In a sscond method
a computer manipulates a larger number of biz positfons
called a "werd." A word might ceonsist of, say, 32 bit
positions. This number is referred to zs the "word length."
The left bit position of a word is frequently reserved for
a sign bit. Ther a bit in that position is a signal to the
computer that the number 1i1s negative; the absence 5f a bit.

£-13




that it is positive. 1If the left bit of a 32-bit word is
used as a sign bit, the word is capable of representing a
decimal number of up to 232 -1, or 4,294,967,295 (see
Table 6-1).

Generally speaking, input data for a computer are
expressed in the normal decimal fashion, and the computer
performs th. chore of translating the decimal numbers into
the proper form for interna. storage and p.ccessing. BAfter
processing, the computer translates the binary rerresenta-
tions back to decimal form for the end results or output.
An understanding of how data are represented within the
computer is, however, necessary for preparing the program,
and to interpret data that are visually displayed at the
console.

Digital Computer=.

A digital computer consists of five functional com-
ponents: input device, storage or memory, control unit,
arithmetic-logical unit, and output device. It is controlled
externally from a conscle which contains the keys and
switches for starting, stopping, and resetting. The console b
also contains keya for the manual insertion of data, and
1ights so that data within the system may be displayed
visually.

\«tll

Input devices read ir .cructions and data Irom punched
cards, punched tape, or magnetic tape into the main or
primary —.emory component.

The main memczy accepts and stores information and
furnishee it to other computer elements. In addition,
some computars poesess an auxiliary or secondary memory.
Data storad in auxiliary memory are *ranaferred through
mzin memory and, wher needed, routed back into main memory
vefore processing. Since this takes longer than getting
ants directly from primary memory. the secondary memory is
&l20 called the “slow access" memory; the primary memory,
the “rapid access.”

In crder that information may be stored and located as
nszdoad, sach location or position of storage has an address.

6-14 .
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When data are inserted at an assigned memory address, it
replaces any irformation already there. However, data
taken from storage for processing or transfer are in effect
copied rather than removed, and remain in the memory loca-
tion unless erased by a specific instruction or replaced

by other information.

The control unit coordinates the activities of the
computer components and directs their operations according
to a program stored in memory. The arithmetic~logical
unit performs the basic arithmetic processes of addition,
subtraction, multiplication, and division. This unit can
also compare two numbers in somewhat the same way as an
wnpire in a war game compares the numbers appearing on the
faces of a pair of dice with a hit probability. The unit,
like the umpire, decides whether to take the next step in
the program, or branch to another instruction. Results of
nrocessing are placed in storage either for further proces-
¢ing or for transfer to an output device.

Cutput devices take information from the main memory
and record it on punched cards, punched tape, magnetic
tape, or prepare printed copy. Additionally, by means of
cathode rav tube display units, some computers can present
graprhical displays of the output data.

Input and output devices mav be located at some distance
from the other components, thus enabling several activities
to use the same computer (processing and stcrage units) on
a time-sharing or on a priority basis.

Stored Progra.s

Each ~omputer has a built-in capability fer performing
a certair number of specific operations such as: read data
into memory, add the contents of one memory locatiocn to
another, move data from one location te another, make com-
mrariscone. ~~int cut information, and so on. It carries out
each oOperation in response to a coded instruction. The
instruction tells the computer the operation to perform
and provides th= addresses of the necessary data. The series
2f instructiocons reguired to carry out a procedure is called
a "program,k”

6-15
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A program for a Jdigital computer is usually recorded
on punched cards or tape. When it is desired to use th.
program, the cards or tape are read intc the main memory.
After that job is completed, another provram may be stored
and another procedure carried out. Because it is able to
store its own program of instructions, a digital computer
can be usaed for many problems simply bv "locading' the
proper program and the necessary data i1into its memory.

Developing a Program

The devz2lopment of a digital computer oroaram is usually
a long and rather involved process. Tt i._. .irce an under-
standing of the problem, a kncwledge cf the instructions
which the computer is capable of performing, the code by
which it operates, the capacity of the mermory, and the method
of data representation.

The first step in the preparation of a corruter program
is the construction of a generalized model. For instance,
a program for damage assessrent might oridginate with a flow
chart such as the one depicted in Figure 6-4. This model
differs from that for the human damage assessment umpire
{(Figure 6-2) in only the input and outpu: steps. It indicates
that for this particular case punched cards will be used =3
input and cutput mediums.

The £flow chart shows what is to he done, nct how to do
it, and a computer must be told "how." The next step is
to prepare mc.e detailed charts. Thus, the second box of
Pigure 6-4 might be expanded as showm in Figure o-5 In
this chart X, represents the X-coordinzt= of the to
the weapen; Xy, the X-coordinate of the target.é},x
thelr differenca. The zymbels for the other ceoordin
low & similar pattern,

2
!

Chaits such as Migure 6-5 which are concerned ~hisfly
witi: how da*a a.e to be procsssed within a computer
cometimes called ‘blcok diagrams’ rather than £

when the entire sequence of logic and zrithmetic onra
¢ions has hreen grephically delineated, the chart -ve used
as guides for writing each step or instruct . on in the i.nguage
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of the computer. As noted earlier, the series of coded
instructions for an entire process is called a program.
The prcgram 18 recorded on a deck of punched cards, a
punched tape, or a nagnetic tape.

The last step of Figure 6-5 calls for the calculation
of a square root. Recause digitil computers can only add,
subtract, multiply, and divide, this step needs to be
expanded into a sequence of operaticvns which the camputer
is capable of perfo-ming. However, programs for the solution
of such common probiems as the computation of square roots
are usually availakle. They can be stored in memory and
tied into the main program as needed, and are usually re-
ferred to as "subroutines."

Programming Lanquayges

Preparing a program in the form of a series of ccded
computer instructions is a long and exacting process, and
one that regquires a detailed knowledge of the computer and
its coded language. 7o provide faster and movre efficient
means of writing computer programs, programning languages
such as FORTRAN (FORmula TRANslation Language} and COBAL
(COmmor: Business Oriented Language) have been developed.
These languages reguire less detailed knowledge of the
computes. They more closely apprcoximate the everyday
language of the rrogrammer and hence are relatively easy
to learn., A prcgram written in such a language 1s called
a "source program

A scurce pregram is fed in*, a computer along with a
"processocr." A processor is a computer program that trons-
lates tha source program into a series of coded computer
instructions, anda produces as an output a program in com-
nruter language. This program is called the "okject pizgram.”
The obiect program can then be used by che computer to carry
out the dezired procedures.

Computer Processing

Prior to the use of a computer, the deck of punched
~ards {~r tapes) on which the program is recorded is loaded
oo memory. Then the subroutines and necessary Séata, which
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are also recorded on cards or tape:z, are read and stored.
These would include, in the case of the damage assessment
routine, a square root subroutine, a random number gener-
ating subroutine (which replaces the dice roll or random
number table of the human umpire), weapon ranges, hit prob-
#bilities, and damage per hit.

A sample problem is placed in the computer and the
results of each step are checked against those obtained
by hand or desk caiculator processing. In this way,
errors or so-called "bugs" in the program are located
and corrected, a procedure known as "debugging." The
debugging of complicated programs usually requires a
great deal of time and skill.

when the program is debugged, the computer is started.
The control unit lccates the first instruction stored in
memory. It interprets the instruction and commands the
operation called for to be perforned. It then takes, ana-
lyzes, and executes the next instruction, and so on, step
by step until it processes all the data, completes the
program, or reaches a halt instruction. For examgle, let's
suppose that the weapons employment cards for a move are
stacked in the card hopper. The computer takes the first
card and reads the information on it into memcry. It
processes the information according to the stored program
and punches out the results on the card. It then reads,
pro_asses, and punches out the next card, and so on until
the last card is stacked at the cutgoing end.

The weapon ranges, hit probabilities and incremental
damage which were stored in memory for use with the damage
assessment program may be changed from pla,; to play with-
out requiring any changes in the computer routine. However,
if ¢he procedures are changed or new ones added, the com-
puter program must be modified or rawritten. To facilitate
the introduction of modirications, some routines are designed
80 as to consist cf a sort of master program and a number of
subroutines. Subroutines may be replaced by improved ver-
sions without affecting the overall pattern. Modular pro-
grams usually require a larger amount of mewory, and take
longer to run.
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Computer-Assisted Gaues

The damace assessment program previcusly discuased [
serves to illustrate in a very general way how a digital = @
computer might be used to assist in the control of a manual B
game. In the particvlar case cited, it would handle the
duties of a damage assessment umpire, and perform them
faster and without arithmetical errors. And in practice,
additional programs would be developed to handle other
control group functions. General Rogers had this to say
about the use of computers in a 1960 United States Contin-
ental Army C.mmand war game. “Tc reduce the effort involved
in making needed evaluation, a smali electronic digital con.-
ruter is available. It is used for such things as evaluating
casualties due to conventional or atomic artillery, infantry
engagements, and tank or tank-antitank ficrefights. As time
goes on, more and more such tasks which are primarily arith-
metical in nature will be assigned to the computer . . .
Additionally, work is underway %o simplify the bookkeeping
effort associated with data stc ~age. Eventually the files
on units which show strengths, casualties, logistics situ-
ation, pcsition, and similar data, may be put on tape or
punched cards. Already the computer is used for keeping
an intelligence file up-to-date and deciding, on thL. basis
of the probakilities involved, which units are detected
and at what time in the course of play."43

Computers are also employed to assist in post game
evaluationeg of manua: games. For example, detailed records
of many aspects of the plays of the game known as INDIGO
(Intelligence Division Gaming Operation) were ", . . put on
punched cards for computer associated analysis of several
phases . . .40

TACSPIEL, described briefly in Chapter IV, is a computer-
assisted game dealing with land warfare at the division and
iower levels. Assessment data, unit identification and posi-
tion information, etc., are¢ punched on cards. These cards
are used 238 inputg to the omputer which processes the infor-
mation and performs bookke .ping operations. Another and
related manual game (also sentioned in Chapter IV) whi h
employs computer assistance is THEATERSPIEL. This is played
on a higher level (theater' than TACSPIEL. Players receive
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intelligence from the ccntrol group and from the cutputs : ')

of the iuntelligence model. The players evaluate the
information in view of their overall objectives and pre-
pare mission type orders. ‘The orders are sent to the
appropriate sections of the control group. The members
of the control growp svaluate the orders and ". . . make
appropriate computer inputs to the field or model they
control. These computer inputs are then punched on IBM
punch cards, put into the computer and a day's operation
is generated within ¢he computer. The number of computer
input cards have been averaging about 1200 per day for a
typical cycle of play assessing division units in the
theatexr level setting. This cycle of play is a 24 hour
game cycle and is generally assessed in a period of some
three working days."54

THEATERSPIRL contains five computer models: airxr opera-
tions, ground combat cperations, combat support, logistics,
and combat recovery. Guerrilla activity, small unit actions,
and political-miiitary affairs are hand assc3sed. The inizl-
ligence model was played by hand, but is now computerized.

Computer outputs ‘nclude a casualty assessment report «®»
and a master status ~eport. The casualty assessment report P
regults from the interaction 5f three models: air, ground,
and support. The status xeport provides the updated posi-
tion, strength, and supply level of all units. It also
provides the comhat potential of ground combat units, and
the weapons potential of artillery units. The control group
combines th3 informaticn contained in these reports with
its hand-asseased results and the outputs cof the intelli-
cgence model., It prepares and issues evaiuated intelligence
repurte to thc players. Upon receipt of this informatiorn,
+he players are ready to begin the next cycle of play.

The use of computers in conjunction with manual gaming
techniques has several advantages. The cuaputer frees tne
control guroup from tedious and time-consuming computations
and bookkeeping, and allows the game to progress at a more
acceptable rate. It makes possible rijid and rapid damage
assesspent in games _.a which the decisions arxrc made by the
playern as well ag in those in wuoich the players =nd the
wmpires follow predetermined doctrines and decision rules.
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And in either case, this type of gaming permits the players
and umpires to utilize map displays and to follow the course
of events as they would in a similar but purely manual game.

A computer-assisted game is an amalgam of computer
models, hand-played models and value judgments. It allows
for a gradual development and substitution of computer models
for hand-played models and hand-played models for control
group ‘udgment when and as experience indicates that each
such subetitution is both -'.cacticable and desirable. Compu-
ter-assisted games can use smaller and less costly equipment
than those needed for computer simulations, and usually re-
quire less of an investment in programming time. They ap-
pear to be suited tc gaming activities which do not have
direct access to a computer, but which may, through the use
of rem~te input-output devicas, share one with a nymber of
other activities. As pointed out by Morgenthaler, computer-
assisted gaming may be more efficlent than computer simulations
for large-scale games which are to be run oace or a limited
number of times.

Computer-assisted games require careful planning sc
that computer inputs and outputs form a logical part of the
overall flow of information. They are adaptable to a time-
step type of play in which players make decisions, the con-
trol group, with the aid of the computer, monitors and :2sesses
the resulting movements and interactions, and then informs
the players of the results. Computer-assisted games are
less rapid than computer games, and are not suited to situ-
ations which require a large number of replications.

Computer Gaming

Computer games are conducted entirely on a digital com-
puter. Once the prog ‘ar and data are loaded, and the start
button pressed, the computer itself simulates tle conflict
in accordance with the instructions stored in its memory.
Computer games are analytical, and completely rigii. As
noted earlier, they are sometimes called computer simula-
tions or computational games.

Although the programming of a computer for a game may
be = lengthy and involved process, it follows the same basic
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procedures that are required for programming an umpire
routine, or any other sort of problem. First, a general
Model or flow chart is constructed. Detailed block dia-
‘groms ars prepared, and a program written. The program
is recorded on punched cards or on tapes. The progranm,
subzoutines, cata, and parameters are read into memory,
amd the program is debugged. Then the game is ready to be
played. As in cthe umpiring program, parameters such as
hit probebilities, weapon ranges, etc., may be changed to
suit the purposa of the game. Additionally, since tne
nodal for a computer game includes the decisions and
actions of the players, provisions are made to reflect a
number of player decisions or doctrines by a selection of
suitable input parareter.

During and at the end of a game, the computer can
print ocut the desired results according to instructions.
For instance, in an antiair warfare game, "The 'print-cuts’
can show numbers of aircraft shot down by missiles and by
intexceptors. It can show numbers and types of ships sunk,
and it can show each event in chronological order together
with the time it occurs. If the machine has the necessary
accessories, a graphic presentation showing attacking
bombers and defending zhip tracks can be printed sut during
or at the end of the game." 0

The pregame procedures for a computer game are similar
to those for other types, but require more careiful and de-
tailed planning. The model, for example, must be constructed
so that all desired aspects are considered and described pre-
cisely. If soms contingency is not programmed, an umpire
cannot sier in and make a dszcision, or stop the play until
a rule is formulated. As observed previously, changes in
program logic require a rewriting of the routine,

Because the preparation of 2 computer model reguires
that everv step be thought gut in advance, it is sometimes
sopstructed with the aid of manual gaming techniques. Ths
hand-plays provide the model designers with an opportunity
to see and examine all possible events and interactions, to
gain an appreciation of their interreliationships and relative
worth, to determina feasible agyragations, and to experiment
with various procedures,
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Computer models, like other game models, may be either
deterministic or stochastic in their treatment of chance
events., "A deterministic model has the property that the
result of a modeled event is completely detarmined by the
data which describe the situation. In such a model the
results of probabilistic events are determined by expscted
values for the events; e.g., if the probability of a bomxber's
survival over a given route is 0.20, then of ten boabers
flown along this route the deterministic model shows exactly
eight killed and two alive at the end of the route. A sto-
chastic or Monte Carlo model has the property that the result
of a modeled event is determined by the interaction of the
model rules with a random proces- (or processes). For in-
stance, the stochastic model might determine how many of the
ten bombers survive by comparing ten random numbers with the
survival probability 0.20; for each number 1less than 0.20 a
bomber survives.

Repeated runs of a stochastic model reveal the diatri-40
bution of possible outcomes, not just an expected ouicome."
Stochastic models are also called prorabilistic models. Out-
comes are subject to chance cr probability. Some models use
both expected value (deterministic) and stochastic (probabil-
istic) t=chniques.

Time-Step and Event-Store Games.

Usually, computer games are conducted according tc
either a time-step or event-store method. 1In the ti™me-
case, as mentioned ir Chapter III, the procedures are
similar to those used in & manual game in which all moves
are made for « fixecl time interval. The computer calculates
the positions of ali forces at regular time steps. At the
end of each step, it examines each interaction that might
have occurred, decides if it did occur, ané if it did, de-
ternines the outcomes.

“For any particuiar play of a game the time inturval is
a constant. but may be changed from play %o play if 3, de-
gired. . . . In a time step gama, when two things occur
within the same jntarval, either extra calculations m'st be
made to deteimine which occurred first, or the programmuer
must have arbitrarily decided which iten takes precedaice.
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A smu.ll time step can be employed toc eliminate most occur-
rences of this nature but (this increases the running time
of a yame) ."45

In the event-store or critical event method, the com-
puter, instead of advancing the game by constant time incre-
ments, jumps ahead to *he next event that has a probability
of occurring and tha: is vital to the outcome of the game.
*Ho positions, dis.ances, or times are determined until they
can be used. 45

As each new ~vent is generated an “event word" is formed.
This word tells when the event will occur, what type of action
is to be taken, and what offe .3ive and defens.ive units are
involved. The word is then stored according to its time of
occurrence in a chronological list of future events.

P ar— r

START 4 TAKE NEXT EVENT v—-—-.‘, DETERMINE TYPE EVENT

i

!

STORE NEW EVENT OR CARRY CUT ROUTINE FOR
EVENTS AS REQUIRED THRIS TYPE OF EVENT

EVENT STORE ROUTINE

FIGURE 6-¢

"The sequence of the game is as follows: input data
and program are read intc the computer and the machine then
calculates and stores, in pr-pe:r order, all events that can
be predicated at the start or the game, The program then
takes the first «vent in store, calculates the outcome.
stores this, forma words for any required new events, and
removes any units cvhat will no longer affect the game re-
sults., VWith further events in store, thev are consicerced
in order, until the last event is treated. Then the game
is complatad. As an alternative procedure the ga.e can re
temminated at some fixed time, or when some specific event

occur ., 45
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One advantage of the event-store metnod is that events--
detections, weapon releases, weapon kills, etc.--occur in
proper time sequence; another, the ease and flexipbility of
programming. "All of the various sections of the event store
game are lcosely coupled through the control routine which
selects the next event in store aid determines .ts type. If
it is found that new events ar: desirable, or if revisions
to existing events are indicated, ‘.ese can be inserted with-
out affecting the entire game. This is particularly true when
an effort is made in the original coding to (1) allow space in
the computer store for expansion, and (2) to make each ecvent
a self-contained routine. Since experisnce shows that sll
games need some modifications when used to study varied
military problems, this feature is well appreciated."45

One disadvantage of the event-store technigue is that
"Initially, the programmer encounters difficulty with the
logic because the normal chrornological sequence is not ob-
vious. . . .This difficulty is overcome by experience and
manv persons then find the event concept the simpler.“45
A second limitation is the amount of memory that must be
set aside fcr storing future events. This difficulty may
be minimized by combi.ning the time-~-step and event-ztore
nethods into a so-called “Periodically Supplemented Event
Store” technique. In this method "A time step is added to
the control program by storing at a stated interval » type
of evert that will look frrward and determine whi~» of the
participants can have interacticns in the coming time inter-
val. Events occurring farther ahead than one time interval
will not be stored unless the necessary data could only now
be available,"4>

Some Advarntages and Disadvantages of Computer Gaming.

Compucter games are strictly analytical games, They are
ancther ool for the analysis and covaiuation of military

onerations.

The chief advantage ot ~omputer gaming is8 replication.
within 4 reasonable amcunt of time, a game can be raeplicated
sufficiencly often to obtain a range of results which gives
an indication of ". . . how bad the situation could be, how
geod it might be, and what the average results are."3% Then
one or more parameters cs=n De varied, ancther series plavegd,
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and a new distribution of results obtained. A comparison of ‘
the distributions reveals the effects cf the parameter vari-
ation or variations.

A computer can perform a tremendous volume of routine
¢alculations and bookkeeping, and examine and consider more
factors than hum~n players. Additionally, it can play the
same gm'~ over and over again without becoming bored, making
mistaker in arithmetic, forgetting to follow some of the
fules, neglecting to consider all pertinent aspects, or
injecting into the game information acquired in a preceding
run,

Tada Sl o,

On the debit side, the development of a computer model,
its programming, and debugging may require a great deal of
effort and time, far more than usuall{ needed for other types
of games. For instance, Morgenthaler ® noted that one medium-
sized computer simulation took one man-year to formulate, pro-
gram, and check. BHe pcointed out, however, that as analysts
acquire that priceless commodity, experience, the time re-
quired for model building and »royramming will _ reduced,

Dr. A. W. Pennington of the Planning Anaiysis Grcup of
the Applied Physics Laboratory of the Johns Hopkins Univer-
sity noted a second difficulty "I feel that the real limi-
tation of the (comprter) war game is the difficulty of trans-
lating the intention of the model to the compucer.”46 Clayton
J. Thomas, in Chapter 10 of Progress in Operations Research
voiced a similar opinion.37

Although some computer games dealing with ground cper-
ations include the physical and military characteristics of
terrain, their insertion in some games have presented pro-
gramming and storage problems. In an article published in

1960, (vlonel E. S. Maloney. USMC, stated that this diffi-
culty is a fundamertal limitation to the applicatic: of
computer gaming t. ground operations, and he wrote: "The

mathematicsi expressicn of such iactors as cover and conceali-
ment, vieibilliicy, znd “rafficability for sach distinct ter-
rain section has be<n :zttempted but recuiires such a tremendous
amount of devail aes ~c obsorb, or excee, the entire capac:ity
of the computsr. The:» ‘s at this time n> proven and rully
accepied method of incerting taerra:n factora in a computer-
played war game, ™94
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Because computer games are analytical gawes, readers s
are always cautioned that the outputs of a game are no fg
better than the irnuts, or thaz che method is no better S
than the inputs. "This, of course, i8 true but I would =
poirt out also that this i3 true of any study and if valid f
inputs are available for other types of studies they must
also be available for war games., In addition, I would
point out that in every operations research study mathe-
matical approximations are made just so the mathematics
are tractzble and often trese assumptions are not immedi-
ately apparent to any but the most sophisticcted mathema-
tician. This rnever need be the case in a war game. . . .
When the problem can be reduced to a logical fiow, but the
interactions are tco complicated i1or direct calculation in
a reasonable cime, use the digital computer“46 {game) .

Since the late 1950's, computer gaming has prcbably
become the most nopular form of war gaming, and a sur-
nrisingly large number and .ariety of models and routines
have haen developed by both military activities and civilian
contract organizations. In early 1966 about sevanty-five
computer models and routines were being used to asgist in
studies and analvses of cold, limited, and geneval war.
These models ranged from tactical games such as CARMONETTE
III to strategic us:imulations such as STAGE. 25

CARMONETTE IIX was developed by tne Resear.h Analysis
Corporation for the Army. This game plays the actiong and
interacticns of opposing ground units. It includes individ-
ual soldiers, mortars and artillery pieces as well a:z sup-
porting tanks, helicopcers, and aircraf:. STAGE, at the
oppesite end of the spectrum, was developed by Technical
Operaticns, lnc. for the Air Force. 7This game simulates
two-sided nuclear exchange, and plays such detaills 23

crtiexs, fuel states, missile fiights, and groun
reros of irc vidual wearons.
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Navy War Gemes Program Computer Gamesg>>: 56

As part of the Navy War Games Program, a number of
computer games and game analyses hav. been developed and
conducted by technical support groups operating iivder the
direction of the Assistant to the Chief of Naval Operations
for Wer Gaming Matters (Op-06C).* The major customers for
these garzs and analyses are the Joint War Games Agency of
the Joint Chiefs of Staff, the operating forces of the
Navy, and ~tudy groups sponscred by the Chief of Naval
Oparations.*t

The Planning Analysis Group (PAG) ¢f the Anplied Physics
Laboratory, Johns Hopkins University, is the technical sup-
port group that develops and conducts simulations and analyses
of naval warfare. Among the games produced by this group are
the “trike Warfare Model Mark II, the Anti-Air Warfare Systems
Inlaraction Model, the Sea Warfare Intermediate sModel, and the
35BM Detection Model.

Strike Warfare Model Mark II

This game is an improved and expanded version of
an sarlier strike warfare model. It provides a means
for rapidly examining the interplay of opposing plans
and forces in a2 two-sided, global, nuclear war, thus
permitting numarous runs of the same situation. The
model is an event-store type. Running time is approx-
imately two hours. Outputs include a battle historv
which contains an account of each event that occurred.

*The orher part of the Navy War Games Program consists
of "The examination of current fleet and force exercises and
plans using the Naval Electronic Warfare Simulator (NEWS)
at the Naval War Fnlleqe."30

**Thomas Bus. “wWar Gaming in the Navy."” A lecture

delivered at the S5chool of Xaval Coemand and Staff, Naval
War College, Newport, R. .: Scptember 29, 1965.
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The area of operations for the game is divided
into blocks measuring five degreee cf latitude by
five degrees of longitude. Each base is located
within its appropriate block. A base is a target
in the game. Bases may be airfields, carviers,
missile siteg, and so on. The characteristics of
the bases are inputs to the game.

Characteristics of the opposing forces and the
details of the opposing plans are also inputs to
the game. These inputs may be real or hypothetical,
and include such detaiis as take-off bases, take-
off times, and flight profiles.

Play begins vith one of the opposing sides
initiating a nuclear attack. After a time delay,
the side under attack takes retaliatory action.
Aborts, in-fiight and warhead :a2liabilities are
stochastically examined. The impact points of
ballistic missiles are¢ determined and damage to
bases assessed.

The game also includes in-flight interactions
between the pcnetrators (bombers, air-tu-surface
missiles and decoys) and the darfenses (interceptors
and surface-to-air missiles), and the refueling
and rearming of aircraft that return to base.

Anti-Air Warfare Systems Interaction Model

The Systems Interaction Model (SIM) provides a
means for evaluating the antiair warfare capabil-
ities of a naval task force agains. an air threat.
By a choice of inputs, the user can describe the
desired tactical situation, the doctrines of the
opposing sides, and the characteristics of opposing
forces and weapons. The game can simulate all
aspects of a naval {orce versus air attack. selected
portions of the defensive system or, Ly meuns of
suitable inputs, air attacks against land basas,

The model is capable of conducting &« search-for-
Fa-fleet game in an area of up *> 16,000,000 square
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miles, but tusually uses smalier areas and situ-
atione in which the approximate location of the
fleet is known.

The concept of sector defense is employed.
A vital area contains the ships that perform
the task force's basic mission; other sectors
outside the vital areca contain radar pickets,
early warning aircraft, and combat air patrols.
However, by using suitable inpvts to describke
the sectors, almost any disposition includinyg
dispersed dispositions can be represented.

The task force can include any desired naval
vegsels, and employ any desired tactics, weapons,
and sensor systems. Weapons include shipborne

‘missiles and guns and airborne air-to-air mis-
siles. 3oth defensive and offensive electronic
countermeasures can be played.

"The attack is composed of one or more raids,
each having one or more aircraft, which fly a
miseion profile controiled by take-cff time,
course, speed, altitude and maneuvering inputs.
The raide may conduct search and attack with air-
berne radar, passive ECM equipment, and coffensive
weapons which include air-to-surface missiles,
rockets, and bombs in varicus combinations. Raids
may alsc use active ECM equipment capable of jam-
ming search and track radars and communications.
Fighter cover and decoys may alsc be provided forx
the attack.">>

Damage to ships is computed from delivery
accuracy, warhead size, and target characteristics,

Sea Warfare Intermediate Model (SWIM)

The Sea Warfarc game is designed to simulate the
play of a Blue carrier striking force and supporting
antisubmarine wa:fare units against a ccordinated
attazk by Red sunwarines armed with torpedoes and
cruise missiles.
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The area of operations is a rectangle which
may represent any desired size and locatron
The striking forces consist of a carrier, cruisers,
and destroyers, and it may be supported by a
hunter-killer group. Ship, weapon and sensor
characteristics are inputs, as are the positioas
of ships in the force and group dispositions.
Ship positions in the formaticns remsin constant
throughout the game; however, destroyers may
leave the formations to prosecute a submarine
contact, returning afterwards to their original
positions. The carrier of the hunter-killer
group provides fixed-wing aircraft and helic~nters

for patrols and the prosecution of submarine contacts.

Red forces consist of nuclear and conventional
submarines. Prior to play, a number of the sub-
marines may be assigned cruise missiles for use
against the surface forces. The missiles are
equipped with terminal active-radar homing.

"Communications betwsen the units in the Rlus
force is assumed throughout the game so that the
current status of all 'datums’' is known to the
main task force and so that units on the same
datum carry Jut coordinated tactics. . . There is
no communication between the individual Red sub-
marines during the game; however, it is assumed
that ali have access to periodic broadcasts from
a Red Intelligence Center (RIC)."56

The game usually begins with both sides in a
high state of readiness. The carrier striking
force is deployed in a general operating area;
Red submarines are on patrol stations and have
general knowledge »f Blue's operating area.
Depending upon input times, the RBlue force prc-
ceeds to a launch area, launches its strikes,
and moves to the recovery area; the Red sub-
marines leave th-ir stations and attempt to
close, and then attack. The hunter-killer group
conducts searches and conducts hold-down tactics
until the strikes ar~ launched or until an overt
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attack oy Red submarines. & concentration
of submarine contacts during the game, or
& submarine attack can cause changes in
Blue's timetulilea.

While this game does not contain pro-
visicns for Fed air attacks ou the Blue
forces, it 18 planned to incivds this
feature in future vessions,

SSBM letection Model

Tiis model simulates baliistic-miss.’e
submarines approaching missile launchi
gites off A cogst line, and their iater
actions with submarine surveillance ¢

and assoclated aircraft.

UJ
¢
mn

Detections obtained by the surveillance
aystem are relayed to antisubmarine warfare
patrol aircraft. Depending upon the infor-

mation received, the aircraft procesd along
a bearing line or to a Jesignated area and
attempt to Jeatect, localize, and kill. Air-
craft have the capability of detecting sub-
marines by radasr, visually, or by means of
sonobuoye. Freighters proceeding thruugh
the area ailow for contacts which may be
misclassified by the surveiilance system.

Submar ines may dezect aircraft, and
attewpt %o remain undstected by the air-
craft, They can also detest the freighters,
Conventional submarines may recharge thelir
hattariees on the surlface or by snorkeling.
Suclear suimsearies remain submeryed, and
transit the are: either above or bhelow the
laver.

-~
A
&

In additicn to ths four games dascribed abowvs,
Planning Analysis Group has daveloped a numi.r of othe
games and computer routinaes., Thess include air strixe
models, antiair warfare models,. antisubmarine barrier
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models, a submarine versus submarine apprcach and attack
model, and a torpedo 3alvo assessment routine. This lat-
ter model is designed to provide the data needed to aszsess
the effects of non-homing torpedo firings for both hand-
played and computer games.

All current Planning Analysis Group models are run on
IBM 705%u znd 7094 computers. In most cases reprogramming
would be necessary if different computers wers uged.

Uncla fied descriptions of the Planning Analysis
Group's games are contained in The Navy War Games Manuald>
and the Planning Analysis Group's publication, Simulation
Eigesgﬁl.56 Reports published by PAG are distributed by
the Assistant for War Gaming Matters, Office of the Chief
of Navai Cperations {(Cp-06C).

The Computation and Analysis Laboratory of the U. S.
Naval Weapons Laboratory is the group that provides tech-
nical support to Cp-~06C in the major areas of amphibious
warfare and damage assessment. This activity has devel-
opad three amphibious warfare models: Embarkation Plan-
ning Support, Supvorting Armg, and Ship-to-Shore.

Embarkation Planning Support Madel

"This modél can simulate the embarkatic~ of an
entire Marine Expeditionary Corps with associated
shipping. Minimum amphibious and *sT5 {(Military
fea Transportation Servics)l shipp. iy requirements
are determined, assigned tc ports of embarkation
and scheduled in o manner which will accomplish em-
barkatien and movement to the pre--ehszarsal or Amphib-~
ious Operation Arex {(AQA] in the shortest possibie
rime, .. By varying input parameters, various alter-
natives of any given plan can be iﬁvestigated.“ss

Syupporting Arms Model

The Supporting Arms Computer Model simulates
the naval gunfire and air support portions of an
amphibious coperation during the pre—~assault phases
{pre-b-day and D-day {p.--H-hour) time period).

635




The naval gunfire portion of the mcdel sim-
ulates target acquisition, firings, and damage;
the air support portion simulates planned and
alert status air strikes and conseguent damage.
Damage to aircraft by opposition groundfire can
also be played.

Weapons data can be supplied by the Naval
Weapons Laboratory. Oper~tional data, however,
is supplied by the user for his particular
operation plan.

Game outputs list the status of each element
(targets, aircraft, etc.) at desired times. Sum-
maries provide such information as types and amount
of ordnance expended, targets destroyed, and number
of sorties flown.

Ship-to-Shore Model

The Ship-to-Shore mclel prot 1es a means for
playing in det. il "tr: movement of troops, vehicles,
equipment and suppl.es from ships to a beach or
landing zone by means of surface craft, LST's, and
helicopters.

This model can be used-to determine the craft and
shipping requirements to effectively achieve a cer-
tain build-up rate ashore, as well as the time re-
quired to land a certain force level or the time
required to complete the operation. A wide variety
of present or proposed characteristics of ships,
landing craft, helicopters, force composition, and
beach. handling rates can be investigated.“SS

gealift 157

The Sealift I game gimulates the convoy-submarine
battle. It wes developed by the Naval Warfare Analysis
Group, Centes for Naval Analyses, to assist in the study
of convoy protection, primarily against submarines, and
to axarine its effects on the sealift supply rates in a
liwited war.

puring the game, and at times deternined by inputs,
convoys zre formed in 2 home mocst. Each convoy 1s composed
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“; of three types of ships: cargo, antisubmarine, and for-
ward screen ships. The forward screen may also include
aircraft, sonobuoys, and submarires. The ships in a
convoy are drawn from a port "pool." “This pool is
stocked by ships from returning convovs and by the ship
building rate. 1If the required ships are available, the
convoy rails toward its delivery port; if not, the game
is stopped, and a ‘printout' is made of the game results
to date including the event that caused the stoppage."

As the conv~y and 1ts escorts proceed toward the
delivery port, the ships encounter various types ané
degrees of opposition: mine flelds, air attacks, sur-
face attacks, and submarine attacks. Each of the various
types of Copposition may be included, or not, as desired.
The emphasis, however, is on th« submarine opposition.
Ships lost during the transit are recorded by ship types,
method ani vime of loss. Lousses of escorts decrease the
antisubmarine capability of the forcc.

"After reachinag the delivery port, the ccnvoy mnloads
and stays in port a prescribed number of days. During
this period the cargo ships are again liable to air attack.
Of those ships sunk in an air attack, one-half are assumed
to be sunk before unloading and one-half after unloading."

On the liomeward trip, the convoy reverses its route,
and is subject to ti.e sare kinds of opposition that it
encouat~re? on the outbound trip. When it rez hes port
the ships are placed by types in various "ship pools.®
The ship pools are then used to make up future convoys.

L

There can be up to three types ol submarines in the
game. At the start of play, a selected percentage of the
opposition submerinres are in port and the remairder are on
staticn. The time remaining on station for these on patrol
is determined by a u-iform rancom distributior

As the game get: under way, submarines in port depart
for their patrol areas at times determired by inputs.
Those in port are subject to dameade by strikes. Addition-
ally, new counstruction adds to the zupmarine fcrce as the
war progresses.




Subnarines in transit to and from station encounter
i gnd bad ‘sonar conditions, and arz subject to various
5 of upposition and interactions including antisub-

ine barriers and possible attacks by a hunter-killer
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£f a submarine detects the convoy, it tries to pene-
trate the convoy's defense and sink cargo. ships. Escorts
then form surface attack units and attempt to locate and
dascroy the submarine. If the user so desires, the sub-
marines may attack escorts rather than cargo vessels, i.e.,
conduct an anti-escort campaign.

When a submarine has either completed its time on
station or fired its maximum permissible number of tor-
pedoes, it begins the return trip. If and when a sub-
marine reaches its home port, it will stay there for a
precdetermined periocd of time for overhaul and resupply,
and then sail again for a patrol area.

Barrier Submarine Computer Game .48

This game was designed and programmed by Commander
William A. Van Train, USN, in partial fulfillment of the
requirements for a degree at the United Sta%te= Naval Post-
graduate School, Monterey, California. It was evolved to
illustrate the advantagesof using computer gaming to assist
in the design of submarine barriers, and was programmed for
pilay on the 1604 Computer manufactured by the Control Data

Cozporation.

Essentially, the game provides a means for conducting
parametric analyses of submarine barriers to determine:

(1) The best design of a submarine barrier, and

(2) The optimal sample size required for a computer
output ir crder to achieve a reasonable degree cf sensi-

tivity in the analysis.

In the prigram a game play begins with the attempt of
a single transiting submarine to penetrate a submarine
bdrrier, and ends when the penetrator succeeds or i=r
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destroyed. A game unit constitutes 100 p.ays, and a singie
data run is as many game units as the analyst desires.

For the play of a data run, a one, two, or three line
barrier is selected. Barrier submarines are positioned
orobabilistically in the vicinity of their assigned stations,
and the transitor is assigned a track angle in a similar
fashion. The transitor then attempts to penetrate the
narrier. Following its success or failure, the barrier
submarines are redistributed, the transitor repositioned.
and ancther play started. After 100 plays the data are
stored, and another unit of plays started. Upon completion
of the predetermined number of game units, a statistical
analysis subroutine computes the sample mean and variance
of detections, interceptions, and kills for each 100 plays,
and additional data for the specified number of 100-transit
runs. The general procedures are shown in the simplified

flow chart of Figure 6-7.
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FLOW CHART - BARRIER SUBMARINE MODEL
Figure 6-7
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APPENDIX A

CHANCE DEVICES

Chance Devices.

A coin may be used to simulate an event with a 0.5
probability of success; an ordinary die to determine
the success or failure of an event ih a war game having
a l/6, 1/3, 1/2, 2/3 or 5/6 probability of occurrence.
Both are chance desvices of somewhat limited usefulness.
A more versatile device is nothing more than a box or"
bag containing, say, 10 cards, each bearing a different
digit. If a card is drawn with any number from 1 to 8,
an event with a probability of happening of 0.8 occurs;
if a 9 or a 0, it does not happen. The card is replaced,
the box shaken, and it is ready for the next drawing.
Or in the proportions indicated by paat records, the
cards might be labelled acco.iding to ‘different weather
conditions. Then if a card is drawn with the word
"fog," a heavy blanket settles over the area of opera-
tions. Various types of rnulette wheels and spinning
devices such as those used in the Coast Artillery Gamel6
are sometimes useful, and even roller skate wheels with
subdivided rims have been employed as random devices.
But despite the usefulness of some of these methods, the
traditional~--and until recently the most popular--war
gaming chance device is a pair of ordinary 6-8ided dice.

Table A-l illustrates how a pair of 6-sided dice
may be employed to produce various probabilities. Thus,
if an event has a 50 percent probability of happening,
and a roll of the dice results in a 2, 4, 5, 6, or 8,
it happens; if any other value turns up, it doesn't.
Again, if the probability is 0.80, and the upturned faces
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of the two dice add up to any of the foilowing: ,2.'4,
5, €, 7, 8, 9, or 12. the event occurs.*

Somewhat reminiscent of an early World War II put-it-
together-yourself approximation of the globe is a relatively
new and simple chance device, the 20-sided or random number
generating die. It is in the form of an icosahedron, one of
the five regular polyhedra. Each of the 20 bounding surfaces
is an equilateral ‘triargle, and each of the 10 digits, 0 to 9,
appear twice on its faces. The probability of any particular
digit appearing on a single roll of a die is 2 or 0.10,

| 2 + 18
and all have an equal probability of showingy. Dice in the
form of icosahedra are packaged in sets of three, each one of
a different color, so that one, two, or three random digits
may be produced by a throw of one, two or three dice

4

respectively.** 5 '
For an 80 per cent probability, a:throw of an unbiased

20-sided die must turnr up any one of 8 digits. Which 8, of

course, are determired in advance of the roll. The usual

choices are 1 to 8 with 9 and O spelling failure; or 0 to 7
inclusive, yes; 8 and 9, no.

Two different colored dice are useful for simulating an
event with a probability of success of say, 0.41. A red die
might be selected for the first digit of the number; a yellow,
for the second. Since with two dice there are 100 equally
likely ways of turning up a twc digit number, 00, 01, 02, . . .
to 99, then 41 of the numbers, usually 01 to 41, or 00 to 40,
are selected to indicate success. '

*With the exceptions of 0.25, 0.50, and 0.75, the prob-
abilities listed in Table 1 are approximate values. For
example, the probability of rolling a 3 with a pair of unbiased
dice is 2 , or 0.056; of rolling a 2, 4, 5, 6, 7 or 10, is 22

36 S : 36

or 0.61l1. (See Table B-2, Appendix B.)

**Sets of 3--one each of red, yeliow, and blue--are manu-
factured and sold by the Japanese Standards Association,
Kobikikan-Bekkan Building, 6-1, Ginza-~higashi, Chuo-ku, Tokyo,

Japan. The price is $2.50 per set, plus $0.70 postage (up to

9 sets).
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Tnree 20-s8ided dice are used in the same manner as two
to derive probabilities such as 0.504 that are expressed in
thousandths. However, three-place aconricy is seldom pos-
sible or even desirable in war gaming and, for that reason,
three dice ure not used very ofter for ev-luating interactions.

Twenty-sided dice are alsoc used for randomly rounding-off
fracticvnal values. For example, supp~se that the application
of che damage rules in a war game resulted in 1.75 hits, then
a pair of dice may be rolled to determine whether one or two
hits are assessed. A roll of Jl tu 75 rules two hits; a roll
of 76 to 00, o-ne hit.

Currently, the most widely used war gaming chance
device is a table of random numbers. A portion of such
a taklzs is snhown below:

09

40

87

68

81

14

(%3]

91

48

10

10 25 27 91

46

41

59

39

56

80

15

31

24

80

89

06

09

83

09

61

32

68

42

64

53

47

28

50

84

27

53

aC

|
|
)

The numbers in a random number tabi< are grouped for

- genvanience in reading. The columns in some tables consist

of rows of two digits, as above; in others, of rows of three,
four or five digits, Usual.iy, there i3 an extra space be-
tweean every five or ten rows.
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Random number tables are often compiled by electronic
devices or computers. A nuunber of tables is available in
pamphlet or book form; for example, the Table of 105,000
Random Decimal Digits prepared by -he Interstate Commerce
Commission's Bureau of Transport Ecounomics aad Statistics,
and the RAND Corporation's A Million Random Digits published
by the Free Press, Glenco, Illincis. Smaller tables are
found in the back of such books as The Compleat Strateqyst
by J. D. Williams (McGraw Hill, 1954), and in the control
group's section of the rules of sore manual war games.

Random number tables can also be constructed by any
manual process which selects one of the ten digits in such
a way that each i< equally likely to be chosen, and ihat
each selection is in no way affected oy previous selecticns.
For instance., a random number table can be prepared, three
digits at a time, by rolling three unbiased 20-sided dice,
and writing dow.: tvhe digits - they appear on the upper faces
of, let's say, the red, yellow anc blue dice. Oxr a random
nurber table might be cons*ructed, one digit at a time, by
drawing at random ~ =2 of ten cards numberad from 0 to 9 from
a bex, then repl2cing the card, shaking the box and drawing
again.

A th.rd methcd uses an ordinary die and a table such as
sicwit below. If th~ first roll results in a 3, and the

SECOND ROLL

FIRST

ROLL

b
'
WAl

. e —




second in a 6, then the first digit in the random number
table is an 8. If the next trial results in a roll of a 2
and a 4, respectively, the second digit in the table is a 0,
and 8o on. If, on any traial, a 6 is turned up on the first
roll, the die is rolled again.

In order to use a random number table, a starting number
is chosen at random, and a direction of movement selected.
Thus, prior to the play of a game, for example, the number 89
in the second row from the top in the random number table
showr: on page A-4 is selected as the first number, and the
dacision made to proceed downward. (Tables usually cover
several pages and the direction of mover nt can be up, down,
right or left.) It is also decided that numbers beginning
with 01 and ending with the given probability times 100 will
be used to represent successes, i.e. 01 to 20 will indicate
success when a weapon with a C.20 single shot hit probability
is fired, 21 to 00 failure, and so on.

As the game progresses a weapon is fired five times,
each firing having a hit pruvbability of 0.20. The starting
nu.der, 89, rules a miss on the first firing. The results
of the ..«xt four firings are: 06, a hit; 09, a hit; 83, a
miss; and 0Y, a hit. Thus, in this particular case, chance
has determined that the weapun scores trree hits out of five
firings, even though its single shot hit probsbility is only
0.20.

A3 each number in t° ~ random numker °able is used it is
crossed out. Assuming that {he same weapon is again rired
five times, and its hit probability remains unchanged, the
next five numbers in the tahle (61, 32, 68, 42, and 91) rules
five misses.

Randce™ number tables are also used in a manner similar
tc 20-sided dice to round-cff fractional values. Thus, if
during a game it is deternined that 3.28 aircralft are de-
stroyed, and it is desired to round-off this acount by a
random round-off process, then the next unused number in ths
table is used to determine whether three or tcur aircraft are
destroyed. A number from Cl to 28 rules that four aircraft
ars desitroyed; one froe 29 teo 00, three aircraft. The next
unused number in che random number table on page A-4 is 64:
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therefore, in this instance, three aircraft are destroyed.

Where a sequence of possible events is concerned, one
of two alternative chance evaluation procedures may be used.
For example, suppose that the situation invelves a fighter
attacking a bomber and that the events are:

1. The fighter acquires the target on its air-intercept
Ldual {detection):

2. The fighter attains s firing position (conversion);:

3. The fighter's weapons destrny the bomber (kill): and
the respective probabilities of success of each event are known.
Then one prccedure is to use a chance device to determine if a
detection occurs {assuming that there is an opportunity for a
detestion), and if a detection does occur, to use the chance
device t. determine whether or not the fighter attains a
fir'ng positicn, and so forth. A second procedure is to com-
pute the cverall probabiiity of success by multiplying the
probabilities of success of each of the component events, and
to use this value in conjunction with a chance device to
Jetermine whether or not the fighter destroys the bomber.

Anotrier example of the use of chance dsvices is illus-
trated by Table A-2Z. The values in the right column are
takeni from Figure 3-6, Chapter III. The first column ralates
the probabilities (as taken foom Figure 3-6) associated with
the hours in tihe right column to the roll of a pair of 20-
sided dice; the second, with the numbers found in a table of
random unumbers:; and the third, with the throw of a pasr of
ordinary 6-s:ided dice. If, for example, a roll of the 20-
sidad dice, or a table of random numb rs turns 1p any number
from 46 tc 7% inclusive. or the regular dice show a 6 cxr a 7,
then the aguipment will function 700 hours without maintenance.

e el




Table A-2

’HUURB SINCE LAST MAINTENANCE PERIOD TO BREAKDOWN

Decision Numbers Hours
wQOAsidad dicé Randcm Numlker Table 6-sided dice

01 - 05 Cl - 05 3 400
06 - 20 06 - 20 Zor 4 500
.21 - 45 21 - 45 2, 3, or 7 60C
46 - 75 46 - 75 6 ¢c 7 700
7§ - 95 76 - 95 2 or 7 800
9 - 00 - 96 - 00 3 900

It is interesting to note the heading of the first three
columns of Tah'.e hi~-2: “"Decision Numbers." This term is used
because rne dscielons made by the umpire or by the computer
are ds3rninad by 2t numbers turned up by the dice or a
randoe: aurbar <sn'm., It is a relatively new war gaming cerm
and hi baen appiind chiefly to decisions made in accordance
with muecars or+nined from random number tables, although it
is equall; -~jy;licable to numbers produced by dice as illus-
‘trated in Teble A-2. Usually, a table such as Table A-2 con-
taine only the column of decision numbers that is associated
with the type of chance device provided for the game.

In compuier gamee the computer genarates or stores rarn-
~dom numbers, ard these numbers are uzed to determine the out-
- com2s of chance events in st~chastic modals. The NEWS damage
“ omaputer beheves in scnewhat the same way. It measures tha

-Psoge at ths time of firing, looks at the stored probability
‘cf the weapsn versus the t~ -t at that particular range and,
'»hfxﬁ‘aﬁ! of a randomiziav +° e, comes up with a hit, or a
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APFENDIX B

PROBABILITY DISTRIBUTIONS

When a coin is tossed the - esults may be tabulated as
follows:

Table B-1
Number of Heads Probability
1 0.5
0 0.5

or shown graphically as in Fignre B-1.

Probability
1.2 L
0.5 L
0 1

Number o©i Heads
Figure B-1,

These are two examples cf a simple probability distributon,
a tabular and a graphical. In the graph, the ralues of the

“/
random variable--1n this casge the number Of heads--app:

ar
along the abacissa or horizontal axis: the probabaiity 1 g
the ordinate or vertical axis.

Since a colin cannot show both a head and : tall. these
events are mutually evrliuajve. §i must fali n

-~
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-
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these ways, the sum of the probabil.ties eguals 1, ar certain
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If two bombers in an aggregated force of four carry
nuclear bombs, twc conventional bombs, and two are destroyed
en route tu the target, how does the umpire determine which
twe ure destrcyed® Let A and B represent the two aircraft
carrving nuclear weapons, and C and D those with the less
lethal punch. As shown below, there are 6 possible combina-
ticns* cf twc aircrart:

A ané¢ B 8 and ¢
A and C 8 and D
A and D C and D

The first includes hoth bombers packirg a nuclear wallop;

the next four, one niuclear tombing piane; and the last, no
nuclear carrying aircraft. The graphical probability distri-
butiv.. is shown in Figure B-2. Thr& number of nuclear bomb
carrying aircraft destroyed may be determined by the roli cf

a single regular die: 1, no nuclear carrying aircraft destroyed;

X
q»
ere L
> 5/6 1
Fe)
,.‘ ,
:: 4/’ 6 e
a8 3/6
o I
Y
f ),"I - -
i/6 o
(L Il ,_Jllg

0 )

)
Number of Nuclear Bomb Carrving
Aircraft Deg’roved

figure B-2

*A combinat:on is a group of things without regard *=2
ordsr. Thus, A and A, ar B and A, are one comkination.

3
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2,3, 4, or 5, one such bomber killed; and 6, bo*h aircrcft
with nuclear weapons destroyed. Or 20-sided dice or a random
number table might ma’ e thz decision: 01 to 17, 18 to 83,
and €4 to 00; 0, 1, and 2 nuclear carr, ing bombers respec-
tively. Again, a 20-5ided die or a tab.vz2 of random numbers
could be used as follows: 1, 0 nuiclear bomb lugging planes;
2, 3, 4, and 5, 1 such airplane; 6, 2 of the bombers with the
big payload; 7, 8, 9, and 0, no go; and another roll is made,
or the rext number in the tahle selected.

When something can happen in m ways, and something else
in n ways, together they can happen in m times n ways. For
instance, 1 reqular die can fall in 6 ways; two dice, in 36
ways. Extending this idea, three dice can fall in 6 x 6 x 6,
or 216 ways. If a missile can either hit or miss 153 target,
then in two independent trials there are 2 x 2 or 2, or 4
possible results: 2 hits; 1 hit, 1 miss; 1 miss, 1 hit; or
two misses. When three missiles are launched there are 27,

or 8 possible results, and so on.

In the ~ase of two regular dice, there are 36 equally.
likely ways in which they can fall; 11 dixferent values from
2 to 12 that then can show. The probability of any partic-
ular value appearing on a single throw of two dice is, there-~
fore, the number of ways that the value can appear divided by
36. Thus, as shown in Table B-2, a 10 can turn up in three
ways: 4, 6; 5, 5; or 6, 4, and the probability of rolling a
10 is 3/36. The probaLility distribution is delineated in
Figure B-3. The random variable, the value of the throw, is
shown along the abscissa; the probability along the ordinate.
A table such as Table A-l1l in Appendix A is compiled by
chranging the desired probability into 36ths and finding a
number of throws with a total probability equal to the de-
sired probability. For example: 0.60 equals 0.60 x 36 or

21.6. . 36
36 This value is approximately equal to 22. 22 is
36 36

equal tc the sum of the probabilities of rolling a 2, 4, 5, 6,
7, or 10. (Other throws with probabilities adding up to 22/36

could just as well be used: 2, 3, 4, 5, 6, 7, and 12, for
instance.)
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Counting hits and misses, there are 2 x 2 x 2 or 8 ways
in which three firings of a gun can affect the target. These
are listed in the ieft cclumn of Table B-3. If the single shot
hit probability is 0.4, the probability of a miss is 1-0.4,
or G.6. A method for computing the hit probability of each
combination is illustrated in the second cclumn of the table.
The prodabilities of getting two hits and a miss, or one hit
and *wo misses are summed, and the third column gives the
probabilities of getting 3, 2, 1, and 0 hits; 0.064, 0.288,
0.4.2, and 0.216, respectively. These are sometimes referrad
to as the probabhilities of "exactly" 3 hi.s, exactly 2 hits,
etc. This is to distinguish them from other probabilities,
for example, the probability of "at least" 2 hits, which in
this case is the sum of the probabilitie~ of getting 3 and 2
hits, or 0.064 plus 0.288, or 0.352. T.e probability of
getting at least one hit is the sum of the probabilities of
exactly,3, 2, and 1 hits, 0.064 + 0.288 + 0.432, or 0.784.*
The chances of getting "at most” 1 har Lhat is the probability
of getting 1 or 0 hits, is 0.432 + 0.7°.6, or 0.648.

*The probability of at least vne success in r independent
trials can also be found by the following formula:
Pp =1 - (1-p)P
For example: Let p = (0.4, and n = 3
pi o= 1-{1-0.4)3 = 1-0.216 = 0.784

This checke with the results obhtained above.

The nuwnber of firings, n, necessary to obtain a probability
of P; of at least one hit with a SSHP of p is:

log (1-P1)
log (1-p)

n=

Thus, the number of firings needed to obtain a probability cf
N.7€4 of at 1zast one hit when the SSHP or p equals 0.4 1is:

n= loq (1 - G.764) = _log 0,216 = 3
log (1 ~ 0.4} ing 0.6
ok
v
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Table B-3
THREE ROUNDS -~ SSHP = 0.4
(H indicates 2 hit; M, a miss)
|
I
Number of
WAYS Probabilities Hits
HHH 0.4 x 0.4 x 0.4 = .064 0.064 3
HHM 0.4 x 0.4 x 0.6 = ,096
HMH 0.4 x 0.6 x 0.4 .096 0.288 2
MHH 0.6 x 0,4 x 0.4 = .096
HMM 0.4 x 0.6 x 0.6 = .144
MHM 0.5 x 0.4 x 0.6 .144 0.432 1
MMH C.6 x 0.6 x 0.4 = .144
MMM 0.6 x 0.6 x 0.6 = .216 0.216 0
1.000
I£f the svmbol nph represents the probability of exactly

h events occurring in n independent trials, and p is the prob-
ability of occurrence in a single trial, the foilowing formuia
can be used in place of the method indicated in Takie B-3:

W
i
“d




nPr a n: ph (1_p)n-h {see footnote 1)
h! (n-h)!

Thus, the probability of exactly 3 hits in 3 trials when the

SSHP or p equals 0.4 is:

3P3 = 3! 0.43(1-0.4)3"3

S —————-.

3! (3-3)! see footnote 2)

=-§_ (0.064) (1), or 0.064

The probability of exactly 2 hits in 3 trials is:

B AR E P BT | o ki eI v B Vel - fic i v R

F2 = 3 , -
2! (3-2)! 0.4°(1-0.4)""
= .___.g._... (0.16) (0.6), or 0.288

:.’, ;
< 4

1) This is called the "binomial iaw." The values of nPh versus g

h is known as the "binomial distributicn.” This distribution

is a discrete distribution, i.e., a missile can score a hit, or 3

2 hita, atc,, but not 1.17 or 2.39 hits, and so on. The 2

binomial law is useful in many aspects of war gaming.

P

Two other well known distributions are the "Poisson distri-
bution” and the "normal (or Gaussian) distribution.” The former
is a discrete function that approximates the biniomial distri-
bution when there are a large number of trials and the prob-
gbility of succese of a single trial is small. The normal
distribution is a continuocus function.

i o sl NS el e R

2) n! iz cead, "n factorial"; 3., 3 factorial, etc. 3! eguals
3 x2x1; 2 equals 2 x 1, etc. 0! equals 1 by definition,
i'eor (3-3): = 1-

A number raised to a zero power equals 1. Thus, (1—0.4)3‘3=1.

¢
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The probability of exactly 1 hit equals:

3P] = 3 0.4% (1-0.4)3"1 = 0.432,
1! (3-1)°
and the probability of 0 hits:

3-0
3F0 = 3 0.4 (1-c.9) = 0..16

Since the events are mutually exclusive, and 3, 2, 1, and O

hits exinaust all possibiiities, the sum of the probabiiities
equalis 1. For gaming purpcses the probabilities would most

likely be rounded to 2 places, i.e., to 0.06, 0.29, 0.43 and
0.22 respectively.

The number of hits resulting from 3 firings of a weapon
with 4 SSHP of 0.04 can be determined by use of Table B-4 and
20-sided dice, or by employing that table and a table of ran-
dom numpers. If these chance devices are not available,

Table B-4
Decigion Number Number of Hits
0l - N6 3
07 - 35 2
36 - 78 1
7% - 06 0

s

c
100 slips of papcr numbered from 00 to 99 can be placed in a
box and a slip drawn to obtain the decision number. Another

method employs a pair of reqular dice and z compatible deci-
sion number table.
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¥igure B-4 illustrates a mathematically determined '
- probability distribution for five firings of a missile

“with an overall hit probability of 0.60. A distribution

~such as this may be computed according to the method

" "ipdicated in Teble B-3, or by use of the formula for ,Py,.

When a probability dietribution is difficult or
impossible to compate it may be . proximated by <inulating
a nuaber of trials, that is, by use of the Monte Carlo
technique. Any of the chance devices may be employed --
tables of random numbers, 2CG-sided dice, etc. For instance,
tha NEWS damage computer was used to simulate a number cf
trials of five firings of a missile with an overall hit
probability of 0.60. After each trial of five firings the
number of hits was recorded. At the and of 100 trials a
prodability distribution was prepared. It is shcown in
"igure B-5. '

A comparison of the distributions of Figures B-4 and
B-5 illustrates one instance of how a distribution cbtained

by simulation tends to approach its theoretical counterpart. #
If the distribution of Fiyure B-4 were not available. then %
the probability distribpution cbtained by the Morte Carlo ‘E

meothcd could be employed.

The relative frequency of hits, that ie, the ratio of y
hits to firings obtained from the experiment conducted with |
the NEWS damage computer is chown in Figure B-6. Fifty
firings with an overall hit probability cf 0.6 resulted in
31 hits, or a relative frequency of 31/50 or 0.62. One
hundred attempts scored 60 hits; 150 tries, 85 hits for a
ratio of hits to firings os 0.57. After about 180 trials
the relative frequency of hits remained very close to
60 percent.

G L i A R At FWENBR R




0.1

-0

PROBABILITY

[’0.6

-0 3

-0

.010

.230

Q0717

| 2 3
NUMBER OF HITS

PROBABILITY DISTRIBUTICN FOR 5 ROUNDS--OHF=0.6

Figure 5-4

Q7

NUMBER OF w.TS

PROCJ:IIL!TY

0.3+

0.2 4

0.4

PROBABILITY
049

034

02+

PROBADILITY DISTRIBUTION FORIOC TRIALS OF 5 ROUNDS EACH-0KP=06

50 ~3&F

Figure B-5
B-11




B e i

AR A Y SR

9-8 3I¥N9I4
9°'0= dHSS - SONIHI4 4O HIGWNN

o841 ANOT
42% -0

0os ose 00w own 00% Q_wm ooz os! omwﬁ % °,
H«H_ml WN‘\WH.\_ T \J\m”:]@rtly\lh - hﬂ&ﬂ\l’ ‘%wu!‘,.\. 1_~ S e W Co 4. TR M
oto SN I _— _ S — L.w- E— _*, e X
svol Q {5en
osor b - — — I e 4_«» ~——- 4060
sso} w M {ss0
090 TN < /I..\\\J\/M S 5 S T
seof 4¢%0
oL 0 10..°0
sLof q v 4620
oo - -10w0
seop 4480
S414 40 BAM 40
ADNINBINS AL MY
AUV ALY T

\»ﬁ&:m

grec—

© e capatener




E ) APPENDIX C
A GLOSSARY OF WAR GAMING TERMS

AGGREGATED FORCE

A single symbol, model, or NEWS force which represents
a real-world force composed of two or mcre units.

ANALYTICAL GAME

A game conducted for the purpose of deriving information
which may be used to assist military commanders and
executives in reaching decisions.

BOARD GAME OR BOARD MANEUVER

A manual naval war game amploying a game board to
represent the area of operations. Formerly, another
name for a tactical naval war game.

CHANCE DEVICE

A device used to simuliate an event which may or may
not happen, but which has a kncwn probability of
happening. Common chance devices are regular dice,
20~gided (icosahedron) dice, and tables cof random
numbers,

CHART GAME COR CHART MANEUVER
A manual naval war game employing a chart {or map) to

represent the area of operations. Formerly, another
name for a strategic naval war game,.

R —

CLOSED GAME

A game in which players receive the amcunts and kinds
of intormation and intelligence ¢l “friendly and enemy
forces that they weuld normaliy receive in a eimilar
real-world situation. Most war James are ciosed ganes.

(‘!..‘.
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COMPUTER GAME -
A game co~ducted on a digital computer. No human %
particip < are involved in its play. Also called pr
a compute a3imulatiori; and sometimes a machine game R
or a machine simulation. ¥

1

CCMPUTER-ASS1ISTED GAME ;
A manual gawse utilizing digital computer assistance ?
i r bookkeeping and damage assessment. Also called '%
a mariual~computer game. H

CCNFLICT SITUATION §
One in which two or more individuals, organizations,
nations, or allies are competing for the samae gocl, ;
or have opposing ohjectives. ’

CONETRUCTIVE FORCE
A force represented by manual methods, and emplceved
in a game conducted on the NEWS and in conjunciion “-»
with NEWS forces. AP

CONTROL GROUP
The director's scaff. Its members advise an? assist
him in the planning, conduct, and critique cf the
war game.

DETERMINISTIC MODEL OR GAME
An expected-valus model.

DIRECTOR

The individual responsible for a war game ana ivs
critique. Also known as the controller and, in
early Naval War College games., a8 the arkitrator.

0
214




EDUCATIONAL GAMﬁ

@ Jame conducted to provide military commanders or

executives with decision-making experience, and-to
familiarize them with the operations and problems’

involved.

ELECTRONIC M;.JEUVER BOARD SYSTEM (EMBS)

A former name of the Navy Electronic Warfare
Simulator (NEWS).

EVENT-STORE OR CRITICAL EVENT METHOD

A technique used in computer games wherein the
computer determines the times of possible future
events, and stores them in a chronological list.
The game advances from event to event rather than
by fixed lntervals of time.

EXPECTED-VALUE MODEL OR GAME

GAME

GAME

One wherein the outcowes of chance avents are
determined by average or expected values. Also
known as a deterministic model or game.

BOARD

A deck (floor) divided into squares and used to
represent ar area of operations in a manual naval
war game. The squares facilitate the plotting and
recording of the movements of naval units. The
game board is alzo known as a maneuver board.

An array o squares Or hexagéns used to represent

an area of operations, or employed as an overlay
to a map or chart which depicts the area of operatiouns.

THEORY
A mathematical theory which, under certain conditiohs,

can be employed to determine the optimum strategy or
course of action to pursue in a conflict situation.

Cc-3



GESERAL 5 TUATION

E gerzrai description of the confiist situati that
éxiets or is assumed to exist at the start of plmyer-
planning for the pl-y of a war game. The general
situation iz lesuad to sll players, and is usually
supplerented b~ sperial asituations., Aklso calied

the scanario,

ERIBCSSPIEL (KRIEGSPIEL)
War play or war game.

»EVEL
The rapge of ...¢ echelons of military comuard which
are represanted by the players in a war game. Also,
the iowaest echelon of command whicn is represented
by plavars.

MACEINE GaME

2 game conducted by means of eguipment specifically
dasimmod to ciiilzte military operations. At the
¥aval War College, the term is applied tc a game
playsd on the Navy Electronic Wariare Simulator (NEWS).
MANEUVER B0ARD
A game board.
KANUAL OF BHAND-PLAYED GAMZ

A game in vhich the forces are represented by models,
pins, pleces, or symbols, and the participants move
them acut by hand on a chart, map, board, or terrain
#odel whaoh represa-ts the area cf operations.

MMRL T ~COMPUTRY GAME

A compuiar-agssisted game.

ECTTOEr e 2
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MANUAL-MACHINE GAME

A game employing a mixture of manual and machine
(NEWS) simulation techniques.

MAP GAME OR MAP MANEUVER

A manual wav game enploying a map {or chart) to
represcnt the area of operatiens.

MOUEL
A representatiorn of an object or structure, or 0

explanation or description of a system, a process,
or a series of related events.

MOD¥L, WAR GAME

The procedures and rules required for th-~ control
a2nd conduct of a war game.

MONTE CARLO TECHNIQUE

The use of a chance device to determine the cutcomes
ct chance events, or to approximate a probability
distribution that is difficult or impossible to
ccmpute,

MULTI-SIDED OR N-SIDED GAME

A game in which there are more than twe players or
piayer *eams involved in a conflict situation.

NAVAL WAR GAME

A war agam2 representing a confiict between naval forces,
or & war geme 1in which nav=l forces predor "nate.

NAVY ELECTRONIC WARFARE SIHMUL TCOR (NEWS}
2 large and complex siimulacion system which is ins:talled
in Sims Hall ¢f the Na.al War College. It is designed

specifically ior the simulation of naval wacfare,

c-5




¥RWS AREA OF OPERATIORS

The: geographical area represented on the master plot
screer. of the Navy Electronic Warfare Simulator for
a specific war game.

NEWS FORCE

A meane of representing a military force within the
Navy Electroric Warfare Simulator. A NEWS force can
be programnred to approximate the mobility, firepower,
and intelligence and communications facilities of a
aingle or aggrezatec real-werld force. It can be
detected by other NEWS forces, and can sustain damage
from the weapons of opposing NEWS forces,

A YEWS force can be controlled by players, or if de-
sired, by the continl group.

NEWE GAME

A game played on the Navy Electronic Warfare Simulator,
Also called a machine gane.

g

ONE-SIDED GAME

A game in which the opposition is furnished by the
control group, or by Nature.

OPZN GAMZE

A game in which all players receive or have access
te all infermation and intelligence of the actions
of all friendly and enemy forces. Usually played
in one room and on a sinyle map or chart.

OPERATIONAL GAMING
he application of gaming techniques to non-military

gitustions. Also uzed to describe the simulation of
both wilitary and non-military operations,
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PARAMETER

»

A value such as a hit probability, a detection range.
an ammunition allowance, etc., that remains constant
for the play of a game, but that may be varied from
play to play as desired.

PLAYER
A participant in a war game who is not a member of
the control group, and who plays the role of a real-
world commander or a staff officer of a military unit
or units.

PROBABILISTIC MODEL OR GAME

A stochastic model.

PROBABILITY

{
The probability of the occurrence of an event is the
ratio of the number of equally likely ways in which
= the event can happen to the total number of equally
~ - likely ways in which the event can and cannot happen.

PROGRAM

Noun: A series of instructions required to complete
a given procedure.

“Yerb: To prepare a program.
PROGRAMMING
Preparing & program.

PURPCIE

A WA L. K TSR WIS ST ¥

The geneval ang specific reason or reasons for which
a war game iz piannsd ond plaved.
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SCERARXO

A chronoloyical listing of pre-planned situations
events, messages, etc., to b2 generated by the control
B growp in order to ¢-nfront the players with situatinns
‘ requiring decisions aduring the play of a one-sidad ;ure.

A dascription of the conflict situation. 2180 known as
the general situation.

SCOPE

Tus scope of a wir game is expressed by the range of
commird lev«ls represented, the military services
involved, the contemplated types of operations, and
the size cf the area of operations.

SIMULATION
A operating representation of events and proczsses.

SPLCIAL SITUATION

y

2 )
I 4

A descoiption of the elements cf a conflict situation
-..at oan oniy be known with certainty by cne of the
contzsting sides, e.y., order of bat.le, weapons
characteristicg, etc.; ulug intelligence estimates

of similar informution concerning the eremy. 2 special
gituation is prepared for and issued to each of the
oppeaing side:. The spe~ial situations supplement the
genaral siituation.

If there i# & time lag in the gzme world between the
completion of the _layers' plans and the start of
gume play, a ¢ scription of the evencs that occur
durina this purlod is alec calied a special situation,
One such spacial situation il usguall; prepared for
asch side. Scwetines raferre? ti- as an intelligenc:
pass or a situati_n summarv,

c-8 4
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STOCHASTIC MODEL NR GAME

One wherein the results of cl.ance events are determined
by the use of a chance devica. Alsy known as a prob-
abilistic or Monte Carlo mocel or game.

Repeated trials of a stochastic game provide a distri-
bution of possible outcomes.

SUBROUTINE

A program which can be stored in the main or auxiliary
program of a digital ccmputer and used as part of other
programs to perform a specific operation; e.g., a square
root subroutine.

'TIME-STEP METHOD

A technique employed in computer games wherein the come
advances by regqular time st2ps. At the end of each
time step the computer decides if the interactione
occurred, and if they did, it determines the outcomes.
For any particular play cf a game the time interval is
constant, but in some cases it may be changed from
play to play if sc desired.

TWO-SIDED GAME

A game in which there are two opposing players cr
teams of players.

UM TRE
A member of the contrr! group who performs one or more

of the following duties: monitcrs player actions,
evaluates interactions, provides intelligence to rlayers.

UMPIRING, FREE
The results of interactions are determined by the

umpires in accordance with their profescional judgment
and experience,
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UMPIRING, SEMIRIGID

Interactions are evaluate¢ by the rigid method, but

the outcomes can be modified or overruled by the
w.pires. The term is also used when certain Jspecitied
interactions are evaluated %y rigid umpiring: other
interactions, by free umpiring. Also calied free-.igid.

UMPIRING, RIGIDL
The results of interactions are determined by umpires,
simulation equipment, or comgpaters in accordance with
predetermining rules, data, and procedures.

w32 GAME
2. simulation, in accordance with predeteri:ined rules,

data, and procedures, of selected aspects of «
conflict situation.
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