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THE USx: OK WAr( GAMES  IN COWAliD AND CONTROL AMLYSIS 

Milton G.  Weiner# 

The  HAND Corporation,   Santa Monica,   California 

The   increaelng complexity  of modem warfeur«»,   with  Its attendant 

requirement  for rapid,   reliable,   comprehenßlve  communications    and decision 

making has  focused mounting  demands on command auid  control,    Vhile  many of 

the  problems  Involved  are   new,   the  coimand and  control   function  haa  always 

been an essential  part  of organized military operations.    Traditionally, 

thlt  function has covered such diverse activities as determining the objecr.lv« 

or mission of military operations,   specifying the concepts,   preparing the 

plans,   directing and guiding  the  forces,   and evaluating the outcomes. 

However,   the  thermonuclear age has provided new difficulties in carry- 

ing out these  functions,   such  as  protecting the decision maker and his 

center of operations,   improving the reliability and capacity of communica- 

tions,   establishing and maintaining limitations on weapon use,   increasing 

coordination between military forces,   and planning and executing military 

operations  in severely degraded environments.     Of late,   considerable  emphasis 

ha« been placed on technology to provide  improved command and control by 

way of automated and semi-automated data processing equipoent,   protective 

construction,   safety devices on weapons,   etc. 

Any views expressed  in this paper are  those of the author.    They 
should not be  interpreted as reflecting the views of The RASH) Corporation 
or the official opinion or policy of any of its governmental or private 
research  sponsors.    Papers are  reproduced by The HAND Corporation a« a 
courtesy to members of its sts-ff. 

To be presented st the NATO Conference on Gaming and Simulation in 
Par.s.   France,  November 190I• 
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But underlying  any attempt to  eoiv«   the   problemfl of coiKaand eu*d   control 

vhlch  have developed  In the  thenaonuclear era  1«  the  need to   underttand the 

iV,c   old functions  of any conmand and  control   «ystem,   I.e.,   the  direction of 

military operations  at  ail  leveli  and  under  a variety of different   clrcim- 

Rtances. 

An understanding of these  functions  Is  not easily scqulred.     A tradi- 

tional source  for  the military analyst has been tbs history of par"   niilltary 

operations.    But ve  have  no hletory of thenaonuclear military operations, 

even the military operations that have taken place have  not been ones In 

vhlch bilateral nuclear war has cast a very large  shadov,     \s  a result,   to 

study command and control problems,  ve have had to seek other  sources of 

experience vlth military operations under conditions of bllat«rtl nuclear 

warf eure. 

It has been possible  to derive so«» of this experience  from logical 

extensions of peacetime planning and peacetime  operationi,   some  from teste, 

exercises,  and mock combat  situations.    But a large part of the experience 

has not been adequate because of the artificialities that must,   of necessity, 

be built into such exercises.    Nor have attempts to develop machine  simula- 

tions been adequate,   since  they lack several ingredients necessary to study 

command and control  in operation.    These  ingredients ve might  call   "the 

fog of var:i and  "the  human equation."    Machines,   almost by definition,   can- 

not deal vlth the fog of war,   that strange world of uncertainties attendant 

upon our inability to knov what the enemy will do,  what failures or break- 

downs  of equipment  and personnel will occur,   what uncalculated events will 

take  place in that highly intense situation of important actions and rapidly 

cnanging circumstances.    The  same is true of the  human equation,   that wide 
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rang« of human behavior»  from the  superbly rational to th« totally Irrational, 

which ve can neither  clearly comprehend  nor  totally regulate. 

With the  need to undcratand the  relation of military command and con- 

trol  functions  to  It« procedureB and problema^   It  !• not unreaaonahle  that 

we turn to the device« capable of closely approximating military operatlona, 

I.e.,,   to war games.     t~   attempt to ved command and control operations to 

war gaoes In order to understand the processes and problems of cocnmand and 

control l8/|tiie subject ef this papey. > ^   v   \'^ 

As Implied earlier this is not a taak for a computing machine,   although 

ouch machines may be of aesistance.    Nor is  It a task for the  armchair 

etrategist,   who cannot comprehend the maesive,   complex,   and interwoven nature 

of full-scale,  extended military operations.    It is rather-,  a task for 

analysts with access to the full play of a synthetic allltary operation 

under conditions that permit them to delve in some detail in the day-by-day» 

step-by-step,   development and execution of the war games. 

Sonetlmes,   of course,   suitable svnthetic military operations are not 

available for study.    On the other hand,   some war games developed and uaed 

for entirely different purposes may also be ueeful for conmand and control 

analysis.    This waa the lucky circumstance in which we found ourselves. 

The following sections describe the type of war game situations we had 

available and the way in which vf examined the commmand and control aepects. 

Th» war games of Project ivED WOOD (and,   earlier.  Project SIERRA)  of 

The RAID) Corporation are ueed for examining various aspect« of U.  S.  Air 

Force operations in limited war.    Although the methodology of the games is 

extenaivsly described in various unclaaslfled publications,* several parts 

of the method deserve  further mention. 

weiner, M. C,   War Gaming Methodology,  The RAl© Corporation,   Research 
Memorandum RH-2413,   July 10,   l959. 



The nED WOOD war game» are  two-tided,   fr««-play gamet.    Each gajoa,   of 

which there  have been more than fifty,   !■ baaed c»* a icenarlo that li made 

as realistic  aa  pDeslbly by the  Inclusion of a great many details of 

geography,   terrain,   military forces,   military facilities,   and logistic, 

political,   and economic  factors.     The  scenarios present both a general and 

a specific military situation.    The games are true war gazaes rather than 

simply battle games  since they cover the events that lead up to the var, 

the detailed play of the var Itself,   and the «stabilshment of some of the 

possible outcomes or consequences of the war.    The detailed play of the war 

may represent a campaign of a veek or a year,  depending upon the particular 

situation.    During the play of the game,   every effo***  is made to handle the 

changing nature of the situation and th«  interplpy of military,   logistic, 

and political operations in a realistic manner. 

The play is conducted through the Interactions of three teams,  the 

classic BLUE,   RED,   and CONTROL teams.    Although the staffing of the teams 

may vary from game  to game,  the usual player team Includes at least air, 

ground,   and sea commanders,  who are retired senior military officers experi- 

enced in planning and conducting military operations.    The three military 

commanders are assisted by logistic  specialists,  political advisers,  and 

technical experts. 

The mechanics  of the game  follow a comcion pattern.     Each side becomes 

familiar with the  situation as presented by the  scenario.     Using this as a 

base,   each side  plane  its military,   logistic,   and political operations in 

some detail.     As an example,   the air play is usually carried out to the 

detailed level of a single aircraft.    Each side prepares military plans 

and mission logs that cover such aspects as the type of aircraft,  the 
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deployment  echedule of the aircraft and,  when used In combat,   the target, 

time schedule,   weapon load,   mlaslon profile,   armament,   and takeoff and 

recovery airfields.    This is done   for  all of the aircraft  for each mission 

on every day of the war.    Of course,   for these limited war situations the 

number of aircraft  involved is less than for strategic war situations. 

Nevertheless  the  number frequently goes  Into the hundreds.     Speclsil forms 

and bookkeeping techniques are of Invaluable assistance  In making this task 

less time consuming than it might appear. 

Fo*   ground operations,   the level of detail is usually the battalion, 

and Includes  such  items as the rate of movement,   firepower,   logistic 

requirements  under different conditions,   and similar Itcias.    The usual 

naval unit is the  individual ship or Individual aircraft of the carriers. 

The play consists of each side deploying and employing Its forces 

according to the broad milltar.   plans that the  side hs^ established.    This 

Is tranelated  into the  specific missions  assigned to the   individual units 

of its force. 

The game  proceeds by move cycles,   the number being determined by the 

particular situation.    Each move cycle consists of the preparation of a 

detailed plan by each side,  the evaluation of the plan by the COITTHOL team, 

the assessment of the outcome by the CONTROL team,   and the notification of 

each side of those aspects of the outcome to which hit intelligence or 

reconnaissance  capability entitles him. 

The game  is therefor« a series of detailed moves within the framework 

of the larger military plan of the tide.    Event« Jurlng the course of the 

war game often force a re-evaluation of the over-all war plan as well as 

frequent modification of the detailed plans,   a condition which you recogniie 

Is also characteristic of the real world. 
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In summary, the games represe nt limited var situations in vhich experi

enced military, political, and logistic planners on opposing sides play 

thro the tul.l. development of an extended var in considerable detail. 

Aa an aside, it might be poil .ed out that the use of a variety of techniques 

devised aver the eight years the project has been operating makee 1 t con.iderably 

less time consuming than the description might imply. 

Project RED WOOD operations, t hen, offer some representation of the 

factorb indicated earlier to be desirable for a con:mmand and control a.nal.ysia, 

i.e., a rather complete, although synthetic, military ait~ation, vorked out 

in some detail, and including the huma.n equation and many aspects of tb!l 

fog of var. Looking at it in a more formal fashion, the var game provide 1 

a controlled situation for examining the interaction of various decision

malting levels; it provides a dynamic dtuation for identit)"i08 change• 1n 

planning, command organization, and control operation., and it provides a 

bash for identit)"ina the major dec111one, information requirements, and 

information flov patterns, a.o4 their relatione to the uee of military tore• , 

It 11 these characteriltics that make the synthetic lituationa uaetul tor 

an analye11 of the proceea and problema of command and control. 

The que at ion ot hov to use auah var gaming 11 tuatione hu several 

ansvore. Oue could eetabliah a hypothel11 about comman4 and control, and 

design a game that vould teat the hypothelia. For exaz11Ple, one might uk 

about the value of certain meaa\ll"ea to protect essential command anCl control 

functions, and include these measures in a game to examine their aigniticance. 

However there are i.mmadiate ditficultiee. What should ve regard aa "essen

tial" functions? Should we al.lov or encour~e the opposition to make these 

protective measures a high priority target for his military operationa, etc.? 
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An&,   In general,  what klnde of hypotheeee ßho'old ve develop when ve  are 

not  clear as to the Important  characterletlce of commaLnd and control 

runctlone? 

Another poBalblllty is to derive Impreenlon« from the var games and 

flupplement them by Interrogating the player« a« to the validity of the 

ImpresBlone.    Ae anyone who haa done a significant amount of var gaming Is 

aware,   the deriving of Impressions from a var game,  especially a manual var 

game,   is risky business.    Impressions are poor coin of the realm unless 

backed up vlth more detailed and analytic study. 

A third possibility,   and the one selected,   vas to treat the moct recently 

completed game  of the RED WOOD  s«riee as synthetic history.    In doing this 

at least three  major qualifications had to be recognized: 

1.    The game vas not  specifically designed for a command and control 

analysis.     Our point of view vaa to treat the var game as a synthetic 

history,   and to revlev it  for Implications for comnand and control operations 

in the  same manner as one might  revlev the Korean,   Lebanese or Quemoy situa- 

tions.    There are,   of course,   several Important differences.    On the 

unfavorable  side,   the game is still a var game,   vlth all that this connotes 

for those advocates of the unrealistic nature of var games.    On the favorable 

side,   the game vas played under the assumed shadow of thermonuclear var. 

The players were continually avare of this possibility,   and it had a major 

influence on the play of the game.     In this sense the gams had an advantage 

over an analysis of Korea.    Because the gams Involved combat play,   it had 

an advantage over Lebanon and Quemoy,  vhlch vere limited to deployment. 

Also on the  favorable side,   the paiticlpants In the  synthetic history,   the 

players of the game,  vere available to cast light on the events that occurred 

and to provide reasons for decisions made and actions taken. 
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2. The game vaa not played aa a type ot command aod control analysh. 

Thie offered both advantagea and 11se.dvantagea. The examination of a game 

already played avoids any implication that the command and control queatious 

asked or the ansvers given are in a:n.y va:y "rigged." On the other hand, 

the examination may not produce clear and sharp implications in the command 

and control area since no specific attempt vas made to include these tunc

t ions i n the pla:y of the game. Many of the important aspecta eight vell 

lie in the abadovs and be extracted from the pla:y cnly by inference. 

3. A a1m1lari ty or pro~lem.e and actions in the var game and those in 

the real vorld had to be assumtHl. Thh permitted a relatively detailed 

examination or the types ot deciaiona ma~, the information ~ intelligence 

inputs required, the patterns or information uaed in decilione, the procesa 

ot making military estimates or action and consequence, and the cOUIIlalld and 

control coordination des~d or presumed available for implementing t he 

decisions. While all or these do take place in this type or var game, they 

are admittedly hypothetical. Their major promise 1a that they vill shed 

some light on their real vorld counterparts and thue serve aa leads tor 

better unde rstanding end further study. 

With these qualifications in mind let ua turn to a more detailed 

description or the method. Firat, only .the command and control aspecta of 

the BLUE side's operations vere analyzed. Only lack or time prevented 

a.nalys1a or the operations or the RED aide, vhtch might have revealed aome. 

startling differences. Second, the method approached the vhole problem 

backYards. Rather than starting vith the cCIDJM.nd and control structure and 

organization, and attempting to examine ita operatiota in the synthetic var, 

ve started v1 th the var and worked our va:y back to the cCCIID&Dd and control 
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vperations. Instead of aaking vhat the functione of command and control 

vere and hov they operated to bring military force to bear against the 

~nemy, ve asked vhat vu the military force brought to bear ILn4 hov did 

~he command and control organization accomplish this? 

The procedure vas very straightforward, consilting of a aeries of 

questions posed to the available records CJ f the game. Recall that t he 

gamea provi ded considerable detail regarding day-by-day military operationa 

and that the air action vu handled on a miuion-'by-llliuion b&aia . Ueing 

thia tact it vu poeeible to aak the following queationa, primarily tor the 

air operationa and to a leaaer extent tar the gJ"'\m4 &D4 D&Val operationa 

and the related logistic and political actiona : 

1. What t argets were attacked? 

By vhat forces? 

2. Under whose command vere the forcea? 

Who controlled the forces? 

3. How vere these appllcationa of force a decided? 

Hov coordinated? 

4. Based on vhat information? 

How vas this obtained? 

With this sicple list of questions it vaa possible o take each mili

tary event, such as an air strike, and t'ollow it in detail, not from inception 

to accanplishment, but .from accODq>llshment to inception . Aa you might 

~ine if you think of appl.ying the same queation list to an actual military 

operation, began to accumulate a coneiderab amount ':>t dat a and informa-

tion on each ot the events, and a number ot patterna began to emerge. 'l'vo 

example• vill aerve to illu.trate t hia. 
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Consider an &ir strike novn in aupport or a ground wli t. The strike 

may be called for by the ground units because they are in a critical military 

Ri tuation. The target 1a not clearly identified, and the air strike may 

have to depend on ground control. The target 1a not one for which much 

advance lanning can be done. It is one tor which the &ir un1 ta have to do 

the beat they can under the circumstances, i.e., it 1a adaptive rather than 

preplanned. It 11 one where initi&l. coordination between a.1r and ground 

forces 1a neceuary, not only at tbe level ot the i.mmediate atrike, but at 

higher echelon• where the &ir atrength tor the day'a operation 1a &l.l.ocated . 

It 11 a atrike generated by one ot the &ir comma.nd.a, and has to be coordinated 

vi th other air command.a aa vell u ground command.a. It 1a one vhere the 

Cl...llll&nd.a very likely are operating under priority ayatema that depend ~n 

the aeriouaoeas ot the ai tuation. It 1a ooe vhere the information on target 

:sel ection and force assignme nt ma;y have to cut acrosa a.1r and ground commanda, 

and it 1s one where damage aasessment and f.!Valuation 11 needed in order t hat 

f ollow- up strikes be avail able. 

Aa a second e XWDple , con81der an attack against an enemy airfield. I n 

thi s stri ke, an appr opr i at e weapon must be selected and a compatible aircraft 

haa to exiat. I t 1s one where pre-strike reconnaissance 1a of considerable 

value . I t 11M to be coordinated with other air etrikea, and preplanning • 

important. Target selection and force aaeignment ma;y have to be done on a 

prior i ty buh. I t 11 one where post-atrilt• reconnaiuance would be ot 

value . 

The se t wo illustration• s hcnr that examination ot a large number ot auc-h 

strikea providea a large amount ot 1ntormat1oo. Tbia information include• 
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such items aa the typea ot targeta and their trequenciea, the frequency ot 

planned versus adaptive atrikea, the amount ot coordination required, the 

information tlov pattern• between lover and higher echelons ot cODID&Dd, 

the trequenciea ot various typea, kinde, and aourcea ot reconnaisaance 

informat ion, the nature ot the priority ayatema involved in tarpt aelection 

and torce &alignment, and the kinde ot information neceaaary to carry out 

ltrike plannin& ~and 1Cbedu11n&• 

stated in other wordl, tbtre 11 a condderabl.e aount ot information on 

tbt maJor tunctiona ot c...,..nA and control an4 on •~ ot the c~d and 

control probleu encountered 1n a b1Pethet1c&l war. 

Aa would be expected, the lilt ot queationa and related data were very 

aoon categorized &Dd given il~Wre11ive nam.a. Since the namaa are convenient 

t~a let me i dentity tbem. Tbe tour categortea were targeting and torce 

generation (what targets were attacked? by what torcea?); command and 

control operations ( under vhoae cOIIID&nd were the torcea? who controlled 

the t orces7); decision sequence a.1d pattern (hO'W decided? hov coordinated?) J 

and i ntelligence and reconna.iuance operations (baaed on what intormation'l 

bov obtained? ) • 

From the information derived t'r011 the queetiona in each ot the categor1 a 

it wu poseible to identity relatione betveen tbe categoriea. It became 

cl.ear that there were 1dent1t1able interactions among the nature, eourcea, 

and typee ot i ntelligenc &D4 reconna1aaance information, the tJPel ot 

deciaiona &D4 the patterna ot dec1a1on Mlting, the etructure and organiz.

tion ot cOD"MM and control operationa, aDd the typea, nature, aDd aelection 

ot the attacking torcea, tbe pDiration ot attacke, &Dd tbe tarpta that 

were attacked. 
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The a.u&l.ysh thus reve&l.ed a conaiderable amount of information on the 

va;y in vhich the command and control proce81 vorked, u veil aa on aome of 

the problema of comma.nd and control. It should be kept in lllind t hat &lthouab 

the an&l.ys11 revealed much about both the proceae and problema of c'Omlllol.n1 

and control, it did eo tor only o aet ot c1rcumatancea in one liai ted ve..r 

111tuat1on. Nevertbeleu, the anal.ylia did h1&hl1gbt the problema, an4 aub-

sequent &n&lyaea of different circumetancea or different aituationa ~ 

provide increaaed confidence in tbe validity of the find106B. 

Even tor thia initial vork, however, it vu pou1ble to identity aome 

interesting problema and some coneiderationa for poaaible improvement• and 

nev development a. 'l'heee vere particularly in tbe maJor areu ot reconn&ia· 

aance L1d intelligence operations, command and control atructure and 

organization, and force generation and targeti06. 

Si nce this presentation 1e concerned only vith tbe technique that vas 

used and not vith a description ot the specific var a1tuation or the par-

ticular command and control problema identified or the poaaible iJDprovementa 

var gaming studies. 

to illu.~trate tbe latter. It 1a aufficient 

ot cOIIIID&nd and control~ a nev uae tor 

I n it, tbe detailed, ~c repreaentation ot t.be 

s ituation, complete vi th tbe fog ot var and the h~ equation,,rvwe very 

important ingredient•. 


