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FOREWORD

IDAGAM I is a deterministic, fully automated model of non-
nuclear combat between two opposing forces. The purpose of
this report 1s to describe and document IDAGAM I. The report
consists of five volumes, the contents of which are summarized

as follows:

Volume 1 - Comprehensive Description
I. LEVEL OF DETAIL OF IDAGAM I
II. DESCRIPTION OF IDAGAM I

ITI. LIMITATIONS OF IDAGAM I AND SUGGESTIONS FOR
FURTHER RESEARCH

REFERENCES

Volume 2 - Definitions of Variables
I. PROGRAM, OVERLAYS, AND SUBROUTINES

II. DEFINITIONS OF VARIABLES

Volume 3 - Detailed Description of Selected Portions

I. MAXIMUM NUMBER OF RESOURCES AND OTHER
QUANTITIES THAT CAN BE PLAYED

II. THE AIR-COMBAT MODEL
III. THE GROUND-COMBAT MODEL
IV. THE THEATER-CONTROL MODEL
V. THEATER CONTROL AT TIME ZERO

VI. GEOGRAPHY
iii




Volume 4 -

Volume 5 -

Volumes 1,

Since

Documentation
I. STRUCTURE OF IDAGAM I
II. MACHINE CONVERSION
IITI. PREPARATION OF INPUTS
IV. DESCRIPTION OF OUTPUTS
Appendix A. SAMPLE OQUTPUT
Appendix B. RELATIONSHIPS AMONG VARIABLES

Appendix C. VARIABLE SIZES AND LOCATIONS

Testing

I. DESCRIPTION OF THE TEST PLAN
II. RESULTS OF TESTS
ITI. CONCLUSIONS

Appendix. SOURCES OF INPUT DATA

2, 3, and 4 are Unclassified; Volume 5 is Secret.

it would be much too unwieldy to include a copy of

the code of the IDAGAM I computer program in this report, no
such copy 1is included here. Coples of this code on appropriate

media (tape, cards, etc.) can be obtained directly from the
Institute for Defense Analyses.
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INTRODUCTION

The IDAGAM I model 1s described in Volumes 1 and 3 of this
report, ana the user 1s referred to those volumes for comprehen-
sive and detalled descriptions. The purpose of this volume is
to assist the user in implementing IDAGAM I on any computer
system, in structuring data decks, and in understanding the
output format.

IDAGAM I was programmed for use on a CDC 6400 computer
with 151K (octal) core capacity. The model, however, was pro-
grammed to make it easily adaptive to any system; and the model
is already running on an IBM 360.

Due to the complexity of IDAGAM I, it was necessary to
structure the model into a main overlay, seven primary overlays,
and seven secondary overlays. The maln overlay consists of the
MAIN program, blank COMMON, and subroutines EIGENV, MPROD, and
PR2. The primary overlays are TZERO, AC, GC, TCl, TC2, RF,
and RPOMF:

TZERO contains the subroutines RCD, RFTZ, RPTZ, RPAC,

and TCTZ. The first four of these subroutines

read inputs at time zero, and TCTZ prepares the
model for the first day of combat.

AC is the air-combat model.

GC is the ground-combat model.
TC1l is theater control 1.

TC2 i1s theater control 2.

RF reads forces at time t.

RPOMF contains subroutines RP and MF. RP reads para-

meters at time t, and MF 1s a user option to move
forces as directed by input.
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All seven secondary overlays are contained in primary
overlay AC and are designated as ACl, AC2, AC3, ACL, AC5, AC6,
and AC7. All routines will be discussed in greater detail

later.

The model has two input files designated by MZT and MTT,
where MZT is the input file for time-zero inputs and MTT is the
input file for time-t inputs. The program has set MZT = 4 and
MTT = 5; however, these values can be changed very easily, if
desired. There is only one output file designated as MOT
(= 6); and all values, both of inputs and outputs, are printed
on that file.




Chapter I
STRUCTURE OF IDAGAM I COMPUTER PROGRAM

Program MAIN controls the execution of IDAGAM I by calling
all primary overlays. During each time period of the war, the
air-combat routine (AC) and the ground-combat routine (GC) are
executed. These two routines are primary overlays 2 and 3,
respectively. The theater-control routines TCl and TC2
(primary overlays U4 and 5, respectively) are called by MAIN one
time period less than the total number of time periods. The
first primary overlay, which 1s program TZERO, 1s called only
once, since, from that routine, subroutines are called that
read the time-zero inputs and initialize variables and geo-
graphy. The last two primary overlays (6 and 7) are called
only if the user designates changes 1n forces or parameters

or if the option to move forces by input 1s elected.

Besides calling the primary overlays, MAIN reads inputs
that indicate print options, the number of time periods to be
played, and the time periods when changes to forces and para-
meters should be made. The time periods designated to make
changes influence whether primary overlays 6 and 7 are called.

Figure 1 is a flow chart for MAIN.

Subroutine PR2, which is also in the MAIN overlay, is

the summary print routine. If IPR2T 1s inputted with value 1,
PR2 is called for those periods designated by the input array
IPRB. PR2 is the only summary print routine and, if called,
prints out ground and loglstic data for both Red and Blue at
the very end of the designated time period. It 1s the very
last routine to be executed in any time period and reflects all
changes due to attrition and increases to forces resulting from
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Figure 1. A FLOW CHART FOR MAIN
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inputting in routine RF within that time period. Only a maximum
of 16 time periods can be requested during any computer run.
However, 1t 1s easy to increase that number simply by increasing
the dimension of IPRB and changing the limit of the DO loop.

Summary air data will be discussed later.

Subroutines EIGENV and MPROD are also in the main overlay
and are used in computing the value of Blue and Red weapons in
both the TZERO and GC overlays. EIGENV performs the calculation
by computing an eligenvector of the Blue-on-Red times the Red-on-
Blue effectiveness matrices by a convergence method on the eigen-
value. The user inputs the index of the weapon used as the
reference weapon and an epsilon value for convergence. If the
component of the eigenvector specified by the inputted index is
ever zero or a sufficiently small number, as compared to the
input EPSLON, the program stops and prints the following message:
"ANTI-POTENTIAL POTENTIAL OF BLUE REFERENCE WEAPON EQUALS O.
RERUN SELECTING A DIFFERENT WEAPON." The eigenvector approach
for computing Blue and Red weapon values is an option used
only when the method for computing force ratios (variable MCFR)
is inputted as 5 or 6. MPROD is called only to multiply an
MxN matrix by an NxL matrix, returning an MxL matrix.

Primary overlay TZERO calls input routines RCD (read
campaign description), RFTZ (read forces at time zero), RPTZ
(read parameters at time zero), RPAC (read parameters for air
combat) and TCTZ (theater control at time zero). This overlay

1s called once in every run.

RCD reads the number of geographical quantities and the
number of types of weapons, munitions, and forces to be played.
The routine initializes the campaign description, which 1s
then supplemented by the other input routines.

RFTZ reads all Blue and Red forces at time zero. These
forces include the number of divisions, people, and weapons
in sectors, regions, and the COMMZ; the number of aircraft,
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SAMs, and AAA in regions and the COMMZ; the number of air-
craft shelters; the number of supplies; and the number of
support and replacement people and replacement weapons in
the COMMZ.

RPTZ reads Blue and Red parameters at time zero, except
for air parameters. These inputs include the description of
the geography and the weapon-effectiveness, weapon-allocation,
and theater-control parameters.

RPAC reads Blue and Red air parameters at time zero. These
parameters include selection of an attrition function, deter-
mination of the percent of each type of aircraft sent on the
seven primary air missions, and specification of probability-
of-detection and probability-of-kill parameters, sortie rates,
and the priority for sheltering aircraft.

All the above input routines are read by file MZT, which
has a value of U4 In the program. They are all inputted by F
format and will be described in the input section (Ch. III).
There are no checks for incorrect values; and, depending on the
machine or the type of error, either execution will terminate
or unreasonable answers will result. Therefore, the 1lnput
order must be followed in setting up the data deck.

TCTZ (theater control at time zero) is used to calculate
all quantities needed in the program that are not changed by
later routines, to initialize all variables including cumulative
values that are outputted, and to perform simple arithmetic
calculations to help the user in preparing inputs. Values of
Blue and Red air and ground weapons are calculated in TCTZ
and are used in the theater-control and air-combat models.
EIGENV and MPROD are called by TCTZ to compute eigenvalues and

eigenvectors for this calculation (if MCFR equals 5 or 6).
TCTZ is called only once and always produces output, since this

routine calculates values that are not changed but that are used
throughout each particular run.




The second primary overlay consists of AC, which calls
seven secondary overlays (ACl, AC2, AC3, ACH4, AC5, AC6, and ACT),
and a small subroutine ATTRIT. ATTRIT computes by one of six
attrition equations (which are selected by input) the fraction
of targets kllled. AC and all seven secondary overlays contain
three labeled COMMONs (called Cl, C2, C3), which consist of air
variables that all routines share. ACl calculates aircraft
supply consumption, positions shelters, and computes percentage
allocations of each type of aircraft from all alrbases to all
opposing airbases for each primary mission: CAS, CASE, BD, ABA,
ABAE, ABD, and IDR. AC2 allocates numbers of aircraft to missions
by the percentages computed in ACl and determines the number of
alrcraft originally allocated to CAS and ABA missions that are
to be sent on SAM- and AAA-suppression missions. AC3 and ACY
compute air-to-air attrition for Red attacking Blue (and,
similarly, AC5 and AC6 compute for Blue attacking Red). ACT7,
the last alr routine, calculates all remaining air interactions.
In this routine, aircraft are killed on the way home, all air-
to-alr attrition is parceled out, air—to—ground attrition by
successful ABA ailrcraft 1s calculated, IDR is modeled, and
priority sheltering is considered. AC7 also contalns a sectilon
that computes cumulative aircraft quantities (such as sorties
flown, aircraft killed, and shelters destroyed); and these values,
which are always printed out 1f a detaliled output is requested,
may be obtained either by themselves or with a summary printout.
Note that the air results printed here occur after the air war
and before the ground war. (For a detailed description of out-
puts, see Chapter IV and Appendix A, below).

Primary overlay GC is the ground-combat routine; and it 1is
called by MAIN, immediately following AC. Over three-quarters
of GC consists of a DO loop over sectors where ground attrition
(including CAS air-to-ground attrition), supply consuﬂption,
weapon-protection groups, and FEBA calculations are computed.
Additional FEBA adjustments and cumulative casualties and
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weapon losses are computed after the DO loop. GC also computes
a ‘killer-target scoreboard that gives numbers of people and
weapons (by type) killed by weapons (by type) and aircraft (by
type). A summary output will give a cumulative killer-target
scoreboard; however, a detalled output must be requested in
order to receive a killer-target scoreboard for data occurring
on any particular day.

Included in the GC overlay is a small subroutine CVFW,
10 v X the
functional values f(xl), P f(xn), and x. CVFW is called
only by GC.

which computes f(x) given the arguments x X

Primary overlays TCl and TC2 are the theater-control
routines. They are not called during the last time period of
the war. TCl adds people, weapons, and suppliés to the pools
in the COMMZ, adds replacement people and weapons to dlvisions
in regions and sectors, considers delayed effectiveness of
replacements, considers the effect of weapon shortages on
personnel replacements, and adds repalred weapons to the pools.
TC2 calculates geographical quantities due to changes in FEBA
movement, computes sector withdrawals and region and sector
reinforcements of divisions, and ships supplies to regions and
sectors when shortages exist. The user has the option to move
forces through inputs by using subroutine MF. (This routine
will be discussed later in this chapter.)

Primary overlays 6 and 7 are option routines and are
called only if the user designates. Primary overlay 6 is RF
(which reads forces at any time t during the battle, where t
is the value designated by the variable NTRF). The forces read
by RF are the same as those previously read by RFTZ. All values
read by RF are added to the values currently contained in the
appropriate variables that are belng changed. During any
particular time period, the user may increment forces for either
Red, Blue, or both. The variables IRFB (index to read forces
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Blue) and IRFR (index to read forces Red) are the indicators,
where the value 1 is inputted 1f forces for that side are to

be read and, otherwise, 0 is inputted. If i1t 1s desired to
change only a subset of the variables for a particular side and 1
i1s designated for that side's index, all variables not in that
subset must be inputted with the value 0. A zero increment will
not change the current value of those forces. After RF has

read all force variables, it reads new values for NTRF, IRFB,
and IRFR, indicating the (1) next time period to read forces

and (2) whose forces will be incremented during that time
period. A more detailed description is in the section on input
preparation.

Primary overlay 7 is program RPOMF (which is a calling
routine for subroutines RP and MF). Subroutine RP (read para-
meters at time period t) is called, whenever the user indicates,
by inputting the time-period value t in the variable NTRP (next
time to read parameters) or in the variable NTAP (next time to
read air parameters). RP is an input routine that can change
one or more of a subset of variables from subroutines RPTZ and
RPAC. The selection of this subset was based on variables
thought to be most frequently changed. RP uses NAMELIST for
inputting and outputting of the parameters to be changed. The
NAMELIST group name for the variables from RPTZ 1s NAMEl; and
from RPAC, NAME2. If variables not designated are desired to
be changed, they need only be inserted in either NAME1l or
NAME2, as appropriate. RP, like RF, reads the value for the
next time period that parameters should be changed, immediately
following all the NAMELIST cards. That value is inputted for
NTRP (if RPTZ parameters were changed) or for NTAP (if RPAC
parameters were changed).

Subroutine MF allows the user to move forces directly,
rather than by the automated logic of TC2. This routine will
not only move forces between sectors within a region as TCZ2
does, but also allow the user to move forces between all
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sectors and all regions. MF first reads in an array that
indicates how many of six possible moves the user desires. Then
for each move, the user must input the number of divisions he
wishes to move, the type of division, the location from which
he wishes to move them, and the location to which he wishes to
move them. If the number that is inputted 1s greater than the
number at a particular location, the program moves only the
number of divisions that are present at that location. The six
possible moves, identified by the variable ISRZ, include (in
order) moves from sector to sector, sector to region, region to
sector, region to region, COMMZ to sector, and COMMZ to regilon.
MF first moves Blue forces, and then Red. If the user desires
to move forces for only one side, he must input 0 for the
number of moves of each of the six possible types. The vari-
able for the number of moves is NBMSR(ISRZ) and NRMSR(ISRZ) for
Blue and Red, respectively. MF is the next-to-last routine to
be called in a particular time period, if requested, and that
time period must be indicated through the variable NTMF (next
time to move forces). Similar to RF and RP, MF reads a new
value for NTMF immediately preceding the return to MAIN. If

no additional calls to MF are desired, a value greater than

the number of time periods to be played should be inputted

for NTMF.
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Chapter II
MACHINE CONVERSION

IDAGAM I has been programmed to facilitate easy adaptation
to any computer. However, IDAGAM I does contain certain state-
ments that must be changed when the program is to be run on a
machine other than the CDC #6000 series. The first such state-
ment 1s the program card, which CDC demands as the first card
of each program. The other statements all deal with the over-
lays. There are nine CALL OVERLAY statements in the MAIN
program and seven CALL OVERLAY statements in routine AC, all
of which have the following format: CALL OVERLAY
(5HGACAM,J,K,6HRECALL). GACAM is the variable name of a
location that contains the name of the file that contains the
overlay. J and K are integers that i1dentify the primary and
secondary levels of overlay, respectively. 6HRECALL indicates
that the overlay 1s not reloaded if 1t 1is already in memory.
The latter statement is useful only for the seventh primary
overlay, either when RP 1s called twice in the same time
period (once for ground-parameter changes and once for airw
parameter changes) or when RP and MF are both called durilng
the same time period. Considering that more than one call to
primary overlay 7 occurs infrequently in one time period, the
RECALL statement can 1increase efficiency only very slightly.
All nine of these statements must be adapted to the specific
overlay format of the system on which IDAGAM I will be run.
There is also an OVERLAY card before each primary and secondary
overlay and before the main overlay, totaling 15 cards. An
example of an OVERLAY card is OVERLAY(5HGACAM,J,K), which
indlcates the Jth g
overlay. Each overlay 1s a program; and, hence, there is

primary level and K secondary level of
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a total of 15 program cards, each occurring after an OVERLAY
card. There are U6 cards (15 program, 15 OVERLAY, and 16 CALL
OVERLAY) that must be deleted or changed.

The only other adjustment that might be necessary is in
the use of NAMELIST in subroutine RP. Since this adjustment
may change only the structure of the data deck, it will present
no change to the program itself.

12




Chapter III
PREPARATION OF INPUTS

Due to both the quantity of inputs and the fact that RF,
RP, and MF can read inputs on any particular day, the prepara-
tion of inputs 1s a tedious Job that requlres detalled care.
There are no computer checks in the program that screen the
data, and thus erroneous answers or machine rejection might
result if data cards are out of order or are keypunched in-

accurately.

All data are inputted by a structure of 10 columns to a
variable. Integers are always inputted by I10 format and
floating point numbers by F1l0.n, where n ranges between 1 and
4. Since using the decimal point when inputting a floating
point number overrides the format, it 1s convenient to left-
adjust the floating point number in a field of 10 and to dis-
regard the indicated number of decimals 1n the F format,

All inputs are printed out immediately after inputting,
and their output follows the same format as thelr input did.
Therefore, although the decimal point will override the for-
mat 1n 1input, the number will be rounded in output if the
number of decimals exceeds the number indicated in the F

format.

The first seven data cards are read by MAIN from file
MTT and contain information about outputs and when option
routines should be called. The first card contains the
variables NTPP, NTRF, NTRP, NTMF, NTAP, which give, in'order,
the number of time periods to be played, the first time period
that additional forces should be read in (RF called), the first

13




time period that ground parameters should be changed (RP

called for ground parameter changes), the first time period

that forces should be moved by inputs (MF called), and the

first time period that air parameters should be changed (RP
called for air parameter changes). The second card contains

the variables IRFB and IRFR, which indicate whether Blue and/or
Red forces should be incremented by RF during time period NTRF.
The value 1 indicates that they will be incremented; 0 indicates
that they will not. The third card contains the variables IPRIT
and IPR2T, which indicate whether a detailed (IPRIT) and/or a
summary (IPR2T) pfint option is desired--by a 1 indicating

the affirmative, and 0 the negative. The fourth and fifth cards
contain the data for the array IPRA, which indicate during which
time periods a detailed printout is desired. The maximum number
of time periods to obtain a detailed output is 16. Similarly,
the array IPRB, whose data appear on the sixth and seventh
cards, indicates for which time periods a summary output is
desired. The summary output obtained by IPRB gives only the
ground summary, which is outputted by subroutine PR2. In order
to get a summary air output, which is always obtalned with a
detailed output, the time period when the air summary is

desired must be multiplied by 1,000 and inputted in array IPRA.
If both detailed and summary air outputs are desired, the

time periods for the detailed output must come first and then
the time periods multiplied by 1,000 for the summary air output.
Two cards for each array, IPRA and IPRB, must appear; and if

16 summary or detailed outputs are not desired, any time

period greater than NTPP should be inserted in the additilonal
locations in the respective arrays. (An example is indicated
in Appendix A.)

After program MAIN reads the first seven cards, all time-
zero inputs are read by RCD, RFTZ, RPTZ, and RPAC. RCD reads
only six cards, which give the numbers of types of divisions,
weapons, aircraft, and air munitions and the numbers of sectors,
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regions, postures, and terrains. Care should be taken in
checking that they do not exceed the dimensions of variables
that are dependent upon them. The program is now dimensioned

so that the following values cannot be exceeded:

NJ (maximum number of sectors) 10
NIB (maximum number of Blue regions) ]
NIR (maximum number of Red regions) 4
NKP (maximum number of postures, except holding) 4
NKT (maximum number of terrains) 4
NKBD (maximum number of types of Blue divisions) 6
NKBP (number of types of Blue people) muet be 3
NKBW (maximum number of types of Blue weapons) 10
NKBA (maximum number of types of Blue aircraft) 8
NKBAM (maximum number of types of Blue air munitions) 10
NKRD (maximum number of types of Red divisions)
NKRP (number of types of Red people) must be
NKRW (maximum number of types of Red weapons) 10
NKRA (maximum number of types of Red aircraft) 8
NKRAM (maximum number of types of Red air munitions) 10
NLEB (maximum number of days it takes a Blue

replacement to gain full effectiveness) 5
NLER (maximum number of days it takes a Red

replacement to gain full effectiveness) 5
NIBRL (maximum number of intervals where Blue has

desired reserve levels) 8
NIRRL (maximum number of intervals where Red has

desired reserve levels) 8
NIFPBS (maximum number of indexes for FEBA position

of Blue shelters) 10
NIFPRS (maximum number of indexes for FEBA position

of Red shelters) 10

Any of these variables can be increased, provided that all
COMMON and DIMENSION statements are adjusted accordingly and
that the resulting program will still fit in core. (For a list
of variables that depend on each of these values, see Appendix
B; and for a discussion of DIMENSION statements, see Appendix C.)
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RFTZ, RPTZ, and RPAC read all other time-zero inputs.
Since all variables are read by either I10 or F10.n format, only
eight values can be 1lnputted on a single card. A one-
dimensional variable of dimension 10 will be inputted on two
cards, the first contalning the first elght values of the array,
the second containing the last two values of the array in the
first 20 columns of the card. A two-dimensional variable
A(I,J) 1s inputted with the I dimension as the rows and the J
dimension as the columns. If, for example, A is a 2x10 array,
four cards will be needed for inputting and card 1 will contain
the values for I = 1 and J = 1-8; card 2 will contain I = 1 and
J = 9-10; card 3 will contain I = 2 and J = 1-8; card 4 will
contain I = 2 and J = 9-10. A three-dimensional array B(I,J,K)
will have I and J representing the rows and K representing the

columns. If B 1s a 2x2x10 array, the first card will contain
values of I = 1, J = 1, and K = 1-8; the second card will

contain values for I = 1, J =1, and K = 9-10; the third card

will contain values for I =1, J = 2, and K = 1-8; the fourth
card will contain values for I = 1, J = 2, and K = 9-10; and the
fifth through eighth cards will contain values for the above
representation of J and K, but with I having the value 2 through-
out. Again, all cards must be 1in exactly the same order as

read by the input routines. (The order of the variables 1s

given in Appendix A.)

Routines RF, RP, and MF read inputs during the time
periods the user designates that they should be called. The
routines are called at the discretion of the user; and any
combination of these routines may be called, or none of them
may be called. However, when called they must be 1in the
proper order both according to time period and to calling
order in the program. Within a time period, the program first
checks variable NTRF to see if forces should be read. If so,
the variables IRFB and IRFR are checked to see 1f Blue forces,
Red forces, or both should be read. If both forces are to be
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read, Blue-force variables are read first. After reading forces,
the program checks variable NTRP to see if ground parameters
should be changed; and then it checks NTAP to see if air para-
meters should be changed. Both parameters are changed by using
NAMELIST, where the first parameters are in the NAMELIST group
NAME]l and the second parameters are in the NAMELIST group NAME2.
Variable NTMF is checked last to see if MF should be called. 1If,
after each variable is checked, the routine is called, the last
input in each routine is the variable that indicates the next
time that routine should be called; and, in the case of RF, the
values for IRFB and IRFR are also included.

All routines except RP have input formats of I10 or F1l0.n.
NAMELIST is used by RP, and the specific structure should be
checked on each system. The NAMELIST structure on the CDC
requires a dollar sign ($) in Column 2, followed immediately by
the NAMELIST group name, the data items (separated by commas),
and a dollar sign (indicating completion of the input record).
The data items can be any subset of the variables indicated in
the NAMELIST group name. The data item is specified and then
equated to its value. If the value of only one element of an
array 1s changed, only the variable name with that dimension
needs to be included in the NAMELIST input. If the entire array
is to be changed, only the first location need be inputted
(followed by all values for the array in the order that the
machine stores them). For CDC, the storage location is
columnwise. If more than one input card is needed, successive

cards also start in Column 2.

Consider the variables PBA1(KBA) and PBA2(KBA), both
dimensioned to 8. An example of using NAMELIST in changing

these alr parameters is as follows:

Column 2
%NAME2 pBA1(1) = .2, .2, .2 ,0.,0.,0.,0.,0.,
pBA2(2) = .1, .1, .1,0.,0.,0.,0.,0. $




If PBA2 is stored after PBAl, PBA2 can be eliminated from the

above statement as follows:
Column 2
NAME2 PBAl(1)=.2,.2,.2,0.,0.,0.,0.,0.,.1,.1,.1,0.,0.,0.,0.,0.%

Duplication of values is handled by k ¥ v, where k indicates
the number of times the value v appears in succession. This

statement then becomes

iolumn 2
NAME2 PBAl1(l) = 3 *# ,2, 5 ¥ 0,, 3 ¥ |1, 5 % 0.%$

Again, note that thls description of NAMELIST is specific
to the CDC 6000 series and that the structure of this type of
statement will vary from system to system.
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Chapter IV
DESCRIPTION OF OUTPUTS

Each time a computer run is made, certain outputs are
always printed on file MOT. These outputs include all inputs
and the outputs from subroutine TCTZ. Each input is outputted
immediately after being read--the output appears in the same
format as the input--enabling the user to check for incorrect
inputting from which inaccurate answers might result.

The first inputs outputted are the seven cards from MAIN
describing the time periods and the output options. These
inputs are followed immediately by all the time-zero inputs,
which include those read by RCD, PFTZ, RPTZ, and RPAC. 1In
output, the variable name or the group of variable names
appears and 1s immediately followed on the next line by the
values it contains. On the same line that the variable names
appear 1s a two-, three-, or four-digit number that uniquely
represents within an input routine the variables on that line.
This number is often convenient in locating a specific variable.

The TCTZ outputs immediately follow the outputting of all
numbered time-zero inputs and start at the top of a new page.
Since TCTZ initializes geography and calculates variables that
are used throughout the program, all TCTZ outputs are printed
on output file MOT. The output consists of the variable name
in the program followed on the next line by its value. A
one-dimensional array 1is printed on one line going from left
to right. Most format statements will allow only 10 values
across the page; and thus, if a variable has its last dimension
greater than 10, additional values occur on the next line. A
two-dimensional array A(I,J) is read with the I dimension
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indicating the rows and the J dimension indicating columns.
And a three-dimensional array B(I,J,K) will have I and J indi-
cating rows and K indicating columns, with J varylng first.
For instance, the output for variable BWDS(KBW,KBD,J), where
BWDS is a 10x4x7 array, will be a matrix where the first four
rows will be values for KBW = 1 and KBD equaling 1-4 (depending
on the number of the row). There will be seven columns indi-
cating the seven values of J. The same description applies to
the next four rows (5-8), except that KBW = 2. This process
continues until KBW = 10, and thus the output matrix for BWDS
is 40x7. This method of reading variables is true for all
output that 1s described by a variable name.

The rest of the output is a combination of user output
options and values that are inputted at a later time period.
A detailed output option returns values for variables as they
are calculated or recalculated and thus is outputted by the
air-combat, ground-combat, and theater-control routines them-
selves. The output is numerous, and in many cases a variable
is outputted as often as its value is changed. To read a
detailed output, it is almost essential to follow along with
the program, so that each value represents its proper calcula-
tion. For instance, after each attrition calculation, the
number of people and weapons are outputted; but depending on
its location in the program, that value may be the number left
after combat or after nonbattle casualties are subtracted. A
detailed output begins first with all air routines, outputs
all major calculations, and then, in order, outputs GC, TC1l,
and TC2 values. The GC outputs are sector by sector for over
three-fourths of the routine, and the beginning of each sector
starts at the top of a new page headed with the day and sector.
Hence, a three-dimensional variable BWDS(KBW,KBD,J) for a
value of J = 7 will be outputted seven times, where KBW will
indicate rows and KBD will indicate columns. After the sector
loop 1s completed, the rest of the GC outputs are given as
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previously described. TCl and TC2 outputs follow immediately
and in similar fashion. However, the withdrawal and reinforce-
ment sections of TC2 also contain output region by region and
sector by sector and will follow the format of GC (as Just
described). Note that the detailed output occurs as the war

i1s played and values reflect the result of specific calculations.
The summary option will be described shortly.

Other outputs always printed are the additional force inputs
or inputs indicating changes in parameters. These occur in the
time period in which the input routines are called. If all
options are chosen within a time period, the output will contain
first the RF incremental value to forces. This output begins
at the top of a page and 1s identified by the following heading:
"THE FOLLOWING DATA ARE INPUTS INDICATING THE INCREMENTAL VALUE
OF THE VARIABLES ON DAY N," where N indicates the time period
when the forces indicated are inputted. Note that the wvalues
outputted here do not reflect the forces already present, but
show only the desired increment. RF occurs after all combat
and theater-control routines are completed; and, hence, the
additional forces are not directly used until the next time
period. However, they are immediately added to exlisting
forces and are represented in the summary (which occurs at the
very end of a time period) if requested. The final RF inputs
are the integers indicating (1) the next time period for RF to
be called and (2) whether Blue or Red forces should be changed.
All outputs follow the same format as the time-zero input
outputs and the number associated with each corresponding
variable 1s 1ldentical.

Next occurs the output (from subroutine RP), which
indicates changes to ground parameters in NAMELIST group NAMEl,
It is written by NAMELIST output; and on the CDC 6000 series,
it will have the following format:
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$NAME1

MCSMAB = 1,

MCSMAR = 1,

ISMAB = 0, 0, 0, 0, 0, O, O,
ISMAR = 0, 0, 0, 0, O, 0, O,

$END
All variables in NAMELIST group NAMEl will be printed out
with each variable beginning on a new line, with floating point
numbers represented in E format, and with two- and three-

dimensional arrays outputted in the same manner in which they
are stored (columnwise).

After the NAMELIST changes will be the variable NTRP,
followed on the next line by an integer indicating when ground
parameters should again be changed. Subroutine RP will then be
called immediately for air-parameter changes in NAMELIST group
NAME2; and these parameters are agaln outputted by NAMELIST in
the same format as NAMEl. As with the ground changes, the
variable NTAP (which indicates the next time period for air-
parameter changes) will be outputted, followed on the next line

by 1ts value.

The last outputs automatically received are the value
inputted by subroutine MF. These values are the number of
moves from sectors and regions and the identifying character-
istics of those moves. They are outputted in the same format--
variable followed by value. Subroutine MF also contributes to
the detalled output 1if the option is requested during the time
perio& in which MF is called. This output indicates the com-
pletion of the move and the adjusted values from the move, such
as the new number of people in the sector to which forces are
moved and the number of people now present in the sector from
which the forces were moved. As in the previous option routines,
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the variable and the value for the next time to move forces are
the final outputs; and they occur automatically.

The last type of output is the summary output for air and
ground. These summary routines may be requested in the same
time period, or they may be requested separately. When the
summary is requested, it appears immediately following the air
calculations, since all of it is outputted from AC7. The air
summary always appears in the detailed output as the final
portion of air output, and it Just precedes the GC detailed
output.

The majority of the alr summary has English headings;
however, the values for the rows and columns are not indicated
in the printout. For instance, the first air output is headed
as follows: "BLUE SORTIES FLOWN BY MISSION AND AIRCRAFT TYPE."
The values beneath the heading will always be in the form of
an 11xN matrix, where N indicates the number of types of air-
craft. The 11 indicates 11 of 12 types of missions (7 primary
and 4 secondary), which are always outputted in the air sum-
mary. The 11 missions are represented by the rows and are (in
order) CAS, CAS AAA-suppression, CAS SAM-suppression, CASE,

BD, ABA, ABA AAA-suppression, ABA SAM-suppression, ABAE, ABD,
and IDR. The types of alrcraft are represented by the columns,.
The output format allows for nine types of aircraft (the format
statement can be changed if additional types of aircraft are
desired). The output format allows for nine types of aircraft
and then has a column indicating the total number of aircraft

on each mission. To the right of the total column and on the
line for the eleventh mission i1s the figure for the total number
of aircraft sent on all missions. There are eight of the above
type of matrices, and following them are the number of sheltered
and nonsheltered aircraft killed on the ground and the new air-
craft inventories (by aircraft types). The remainder of the

air summary has the tame format as the detailed output (i.e.,
variable name followed by the value). These last values

23




include (1) all losses due to IDR missions, (2) destruction
of shelters, and (3) shelter inventories. This last output
represents the number of shelters at the start of the time
period and does not reflect any shelters destroyed.

The ground summary, if requested, is the very last output
per time period and reflects all events in that time period,
including attrition and reinforcement calculations and input
changes. The first page identifies the day and indicates
basic sector quantities including geographical values, force
ratios, and air and ground values. The next few pages give
statistics for divisions and replacements for Blue, followed
by the same information for Red. The last few pages 1indicate
cumulative ground values (such as casualties and weapon losses
in sectors, with sector totals and the cumulative killer-
target scoreboard). All values are indicated by theilr variable
names and the matrices are read as described previously., All
values are printed in F1l0.n format, where n ranges from 1 to
4, except for certain cumulative values that normally exceed
the 10-column allocation and are outputted in E format.

Appendix A contains a sample output with a discussion of

certain outputs.
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Appendix A
SAMPLE OUTPUT

The following is a sample output of a two-day war, using
option routines RF and RP, and requesting a summary output on
days 1 and 2. Along the right edge of the output are numbered
references that correspond to the notes below and that explain
what appears on the line of output referenced. All numerical
values presented here are for demonstration purposes only.

This sample output does not illustrate a detailed output,
nor does 1t give any hints as to how to read one. There is
also no example given for using RP to change ground parameters
and for the use of MF. To include examples of all options of
IDAGAM I here would be cumbersome and nonillustrative. The
best way to familiarize oneself with the detailed output and
the use of option routines is to read the computer program

and experiment.
NOTES

(1) Lines 90-94 indicate the value of variables inputted by
MAIN. Line 90 indicates that a two-day war will be played
and that RF and RP will be called on day 1 with RP changing
air parameters. Line 94 indicates that only Blue forces
will be read by RF on day 1. Line 91 indicates a summary
output is desired. Line 92 indicates that an air summary
is requested on days 1 and 2, and line 93 indicates that a
ground summary is also requested on those days.

(2) Lines 110-330 are the variables read by subroutine RCD.
(3) Lines 1010-1255 are Blue force variables read by RFTZ.

(4) Lines 2010-2255 (variable RGSZUZ) are Red force variables
read by RFTZ.




(5)

(6)

(7)

(8)

(9)

(10)

(11)

Variable ITA (2190) indicates the start of routine RPTZ.
Subroutine RPTZ reads all variables through number 8180.

Lines 8200-8373 are air variables read by subroutine
RPAC.

Beginning with the variable LONSRR(IR) and continuing
through variable KBDDTV(KBD) are the outputs from TCTZ.
The first 18 variables describe the geography with respect
to the present FEBA, and the variables following them are
for weapon and air values that are calculated once for use
in the AC, TCl, and TC2 routines. The standard allocation
matrices are adjusted here for use in GC.

Starting here and encompassing the next two and one-half
pages 1s the air summary for day 1. The matrices beneath
each heading are 11x4 for Blue and 11x3 for Red, indicat-
ing 11 missions and 4 or 3 aircraft types (depending on

the side). The 11 missions in order are CAS, CAS AAA-
suppression, CAS SAM-suppression, CASE, BD, ABA, ABA AAA-
suppression, ABA SAM-suppression, ABAE, ABD, and IDR. The
"TOTAL" columns indicate the total number of aircraft sent
on each mission, with the total number of aircraft sent on
all missions indicated to the right of the "TOTAL" column.
After eight matrices of this type are the air-to-ground
losses and aircraft inventories (by type) with totals.

The next line gives cumulative losses to AAA and SAMs by
the air war and cumulative casualties in regions due to

the interdiction mission. The following two lines indicate
cumulative weapon losses in regions due to the IDR mission,
and they are followed by the number of cumulative shelters
destroyed by air and by being overrun. The number of
shelters in regions and COMMZ at the start of the day are
printed last.

The next three and one-half pages are the incremental
values for Blue forces read by RF on day 1. Only air
forces are read here, and they are indicated by variables
number 1150, 1160, and 1170. All other variables are
inputted with zeros, indicating no additional forces are
brought in on day 1.

The variables on line 99 indicate that Blue forces will be
read again on day 5.

The following five and one-half pages are the output from
subroutine RP for NAMELIST group NAME2. NAMELIST prints
out all variables in NAME2, each starting on a new line
and reflecting the input changes to variables PBA1(KBA),
PBA2 (KBA), PBA3(KBA), PBAU(KBA), PBA5(KBA), PBA6(KBA), and
PBA7(KBA). All NAMELIST output is in E format.

A=-2




(12)

(13)

(14)

(15)

(16)

Line 98 indicates that the next day to read alr parameters
is day 3.

This 1is the first page of the ground summary for day 1.
It indicates the theater and sector attackers and gives
other sector data. Either 0 or -0 may indicate values
not calculated.

The following two and one-half pages are Blue force values
as exist at the very end of time period 1. This output
reflects losses (which are subtracted after the first
day's combat) and increases (which are due to inputting
forces in RF). Totals calculated for people by sectors
and regions are printed just below each, with totals for
all sectors, all regions, and the COMMZ printed to the
right of the page. There 1is also a value printed for the
"POTAL EFFECTIVE ! PEOPLE IN THEATER," which includes all
effective people in divisions and pools (both support and
replacement) in all sectors and regions and in the COMMZ.
Following the people values are the values for weapons in
sectors, regions, and the COMMZ; and these values are
totaled by weapon type and printed at the right of the
page. The final values are for support people, replace-
ment people and weapons, and suppliles.

The following two and one-half pages give Red force values
at the end of day 1--in the same manner as statement (14)
described for Blue.

This page gives comulative values for casualtles and weapon
losses occuring in ground combat. Casualties are listed
for each sector and for all sectors; weapon losses are
listed by sector and weapon type and for all sectors by
weapon type. Cumulative percent casualties are computed

as cumulative casualties divided by the total people in

all divisions and sectors during all days of the war until
day N, where N designates the time period outputted.

Here N = 1. The variables CBNBC and CRNBC indicate cumu-
lative nonbattle casualties in all sectors and all regions.

l1IDAGAM I plays delayed effectiveness of personnel replace-
ments. If it 1s assumed that each personnel replacement is

50 percent effective on the first day and 100 percent effective
on the second day, then IDAGAM I will play two replacements on
a particular day to a particular division as if that division
received one fully effective replacement on that day and one
fully effective replacement on the next day. The total
effective people 1s the total number of fully effective people
based on this concept.
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(17)

(18)
(19)

Variables CBNBCM and CRNBCM are cumulative nonbattle
casualties due to mines and are included in the variables
CBNBC and CRNBC. The following line gives cumulative
supply losses due to interdiction enroute to sectors.

The remainder of the day-1 output 1s the cumulative
killer-target scoreboard. It first gives the cumulative
number of Blue and Red weapons, aircraft, and people in all
sectors at the start of ground combat. Variable

CRGKBS (KRW,KBW) 1is the matrix indicating the cumulative
Blue type-KBW weapons killed by Red type-KRW weapons in
all sectors. Variable CRAKBS(KRA,KBW) is the cumulative
number of Blue type-KBW weapons killed by Red type-KRA
alrcraft; and the subsequent two matrices give the
analogous situation for Blue killing Red. The 1last four
vectors indicate people lost by weapons and aircraft.

This 1s the air summary for day 2.

This is the ground summary for day 2. Notice that<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>