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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 is 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
ITI. DESCRIPTION OF IDAGAM I

ITII. 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

IT. THE AIR-COMBAT MODEL
ITI. 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

the code of the IDAGAM I computer program in this report, no
such copy 1s included here.
media (tape, cards, etc.) can be obtained directly from the

Documentation
I. STRUCTURE OF IDAGAM I
IT. MACHINE CONVERSION
ITII. PREPARATION OF INPUTS
IV. DESCRIPTION OF OUTPUTS
Appendix A. SAMPLE OUTPUT
Appendix B. RELATIONSHIPS AMONG VARIABLES

Appendix C. VARIABLE SIZES AND LOCATIONS

Testing

I. DESCRIPTION OF THE TEST PLAN
IT. 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

Institute for Defense Analyses.
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INTRODUCTION

This volume gives a detailed description of selected
portions of IDAGAM I in the same mnemonic notation as used by
the IDAGAM I computer program. This notation is defined in
Volume 2 and, in general, the definitions will not be repeated
here. Accordingly, to read this volume, 1t 1s necessary to
have a copy of Volume 2 at hand. Also, though this volume
will discuss details, it will not attempt to provide an over-
all description of IDAGAM I. Such a description is given in
Volume 1, and this volume is written under the assumption that
the reader is thoroughly familiar with Volume 1. Frequently
we will refer to Volume 1 for certain explanations and formulas

instead of repeating those explanations or formulas here.







Chapter I

MAXIMUM NUMBER OF RESOURCES AND
OTHER QUANTITIES THAT CAN BE PLAYED

A. THREE TYPES OF VARIABLES THAT REPRESENT PHYSICAL QUANTITIES

1. A Discussion of These Types

The variables representing physical quantities played in
IDAGAM I can be put into three categories--namely,
(1) Those variables whose maximum sizes are virtually
unlimited (i.e., they are limited only by the

largest numerical value that the computer being
used can hold).

(2) Those variables whose maximum sizes are limited only
by dimension statements in the computer program (and
so these maximum sizes can easily be increased or
decreased by changing these dimension statements).

(3) Those variables whose maximum sizes are fixed.

An example of the first type of variable is the number of
weapons of a particular type at a particular location. For in-
stance, the maximum number of tanks in a division i1s virtually
unlimited. (It should be emphasized here that we are addressing
only computer limitations, not logical limitations. The logic of
IDAGAM I limits the number of tanks in a division to the num-
ber called for by the TOE of the division.) A list of these
variables, whose maximum size is virtually unlimited, 1s given

in Section A.2 (below).

An example of the second type of variable is the number
of different types of Blue weapons that can be played. The
computer needs to reserve space for the number of weapons of
each type--for each variable that is a function of weapon type.
Thus, the number of reserved spaces in the computer depends,

3




in part, on the maximum number of different types of weapons
that can be played. The numbers of reserved spaces are deter-
mined by dimension statements in the computer program. Ac-
cordingly, to change the maximum number of Blue weapon types
that can be played (or of any other variable of the second
type), all that is necessary is to change the appropriate

dimension statements.

Since these dimension statements reserve space in the
computer, the size of the dimension statements, taken together,
is limited by the size of the computer being used. But a user
of IDAGAM I can adjust the dimension statements to meet his
particular needs, bounded only by the overall size of the
model and the size of his computer. For example, a user can
play relatively more weapon types if he is willing to play
fewer division types or a fewer number of sectors--and vice
versa. Some examples of this structure are given in Section B
of this chapter. A list of the variables whose maximum size is
limited by dimension statements is given in Subsection 2.b
(below).!

Examples of the third type of variable (those variables
whose maximum size is fixed) are the number of different types
of people in divisions (this must be 3 or less), and the
number of different types of missions for aircraft (this must
be 12 or less). It is possible to play these variables at
less than their maximum size; but to do so, it is necessary to
enter "zeros" in appropriate inputs, and so no computer space
is saved by playing these variables at less than their maxi-
mums. A list of variables whose maximum size is fixed is

given in Subsection 2.c (below).

1Tt should be noted that the dimension statements give only
the maximum size of the variables. If a certain set of
dimension statements fit into the computer, and if it is
desired to play a smaller size for certain variables than
given by these statements, then it can be done without enter-
ing "zeros" to fill up the rest of the storage spaces.

4




2. A List Of Variables According to These Types

a. Variables Whose Sizes Are Virtually Unlimited

The following is a list of variables whose sizes are vir-
tually unlimited:!

(1) The number of people of any type in any location--

i.e.,
TPBD(KBP,KBD) TPRD(KRP ,KRD)
BPDS(KBP,KBD,J) RPDS (KRP,KRD,J)
BPDR(KBP,KBD,IB) RPDR(KRP,KRD, IR)
BPDZ (KBP,KBD) RPDZ (XRP,KRD)
BRPZ RRPZ
BSPZ RSPZ
(2) The number of weapons of any type in any location--
i.e.,
TWBD(KBW,KBD) TWRD (KRW, KRD)
BWDS (KBW,KBD,J) RWDS (KRW,KRD,J)
BWDR(KBW ,KBD,IB) RWDR (KRW,KRD, IR)
BWDZ (KBW,KBD) RWDZ (KRW,KRD)
BRWZ (KBW) RRWZ (KRW)
(3) The number of divisions of any type in any location--
g
NBDS(J) NRDS(J)
NBDR(IB) NRDR(IR)
NBDZ NRDZ
(4) The number of aircraft of any type on any airbase--
hiCuy
BAFR(KBA,IB) RAFR(KRA,IR)
BARR (KBA, IB) RARR(KRA,IR)
BAZ (KBA) RAZ (KRA)
(5) The number of shelters at each location of shelters--
i.e.,
BSARF(IB,IFPBS) RSARF(IR,IFPRS)

(6) The number of SAMs and AAA defending each airbase?
and the number of SAMs in theater--i.e.,

lpgain, we note that this limitation of size refers only to
computer limitations. The size of any of these variables
can be limited by the logic of the model.

2The maximum number of SAMs and AAA in divisions 1s also
virtually unlimited, as these are two of the types of weapons
covered under item (2), above.

5




BSAMFR(IB) RSAMFR (IR)
BSAMRR(IB) RSAMRR(IR)
BSAMZ RSAMZ
BAGFR(IB) RAGFR(IR)
BAGRR(IB) RAGRR(IR)
BAGZ RAGZ
TBSAM TRSAM

(7) The number of supplies in any location--i.e.,
BGSS(J) RGSS(J)
BGSR(IB) RGSR(IR)
BGSRUR(IB) RGSRUR(IR)
BGSZ RGSZ
BGSZUZ RGSZUZ

In addition to these variables, the number of time periods
to be played by the model (NTPP) is virtually unlimited by the
this variable, unlike the
variables above, increases running time as it is increased; and,

size of the computer. However,

thus, it is limited by running-time restrictions.

b. Variables Whose Sizes Are Limited by Dimension
Statements

The following is a 1list of variables whose sizes are

limited only by computer dimension statements:

(1) The number of different types of weapons--i.e.,
NKBW NKRW

number of different types of divisions--i.e.,
NKBD NKRD

The number of days required for an individual per-
sonnel replacement to reach full effectiveness--i.e.,

(2) The

(3)

NLEB NLER

(4) The number of different types of aircraft--i.e.,
NKBA NKRA

(5) The number of different types of air munitions--i.e.,
NKBAM NKRAM

The number of different locations for aircraft
shelters--i.e.,

NIFPBS

(6)

NIFPRS




(7) The number of sectors--i.e.,
NJ

(8) The number of regions--i.e.,
NIB NIR

(9) The number of intervals in the sector with the
maximum number of intervals--i.e.,

NIMAX
(10) The number of different types of terrain--i.e.,
NKT

(11) The number of intervals in which the desired COMMZ
reserve level can differ--i.e.,

NIBRL NIRRL

In addition to these variables, all input piecewise linear
functions used by IDAGAM I are limited by the maximum number of
linear segments that these functions can have. For each such
function, this maximum number of linear segments is determined
by computer dimension statements. Thus, the numbers of linear
segments in plecewise linear functions are also variables

whose sizes are limited only by computer dimension statements.

As an example, suppose that all variables that are
functions of Blue weapons by type are dimensioned to hold 10
different types of Blue weapons. Then NKBW can be any integer
from 1 through 10, but it cannot exceed 10.

c. Variables Whose Sizes Are Fixed

The following is a list of variables whose sizes are fixed
by the IDAGAM I computer program:

(1) The number of different types of people in divisions
accounted for in IDAGAM I is exactly 3 for each side.
(Relatively minor changes in the computer program
could reduce this to 1 type of people for each side,
if this is desired.) In particular, the inputs NKBP
and NKRP must always be set equal to 3.

(2) IDAGAM I plays exactly 1 COMMZ for each side and
accounts for exactly 1 type of theater-support people
in the COMMZ.




(3) IDAGAM I plays exactly 1 type of supplies for each
side (other than missiles for SAM systems, which are,
in a sense, supplies for SAM systems).

(4) IDAGAM I plays exactly 1 type of SAM system, 1 type of
missile for these systems, and 1 type of AAA for each
side. (If desired, a second type of SAM system can be
played by using the space reserved for AAA; appropriate
parameters for this second type of missile system would
be input in place of the corresponding parameters for
AAA. The limitations imposed on this second type of
missile system would be that it must be short-range--
i.e., it cannot kill enemy aircraft that do not attack
in its location, and it would not use up the supply of
the missiles that the first type of SAM system uses.)

(5) IDAGAM I plays at most 2 notional airbases per region
and one notional airbase in the COMMZ for each side.
Thus, the maximum number of airbases is not "in-
dependently" fixed (it can be increased by increasing
the number of regions), but once the number of regions
is fixed the number of airbases is fixed.

(6) IDAGAM I plays for each side exactly 1 type of shelter,
which is assumed to accommodate all types of aircraft
on that side.

(7) IDAGAM I plays at most 12 types of missions for each
side (as described in Volume 1 of this report).

(8) IDAGAM I plays at most 5 general types of postures.
(This means that NKP must always be less than or
equal to 4, with the remaining type of posture being
a holding posture.) Under some restrictions more
types of postures could be played, but these would be
subdivisions of the 5 general types now played.

(9) IDAGAM I assumes that replacements, reserves, and
supplies can move overnight to their new locations
(i.e., they move between time periods and arrive at
their new locations at the beginning of the next time
period). Thus, the "speed of movement" is fixed in
IDAGAM I.

- TEST-CASE MAXIMUMS AND OTHER EXAMPLES

When running IDAGAM I on a particular computer, there are
no options availlable to the user concerning the maximum size
of either the first or third types of variables. However, the
maximum sizes for the second type of variables can be set at
various levels, and we will discuss in this section three




examples of how this might be done. All three examples fit
into the Control Data Corporation (CDC) 6400 computer used at

IDA, with some core space left over.

1. Test-Case Maximums

In the testing of IDAGAM I (described in Volume 5), the
computer-dimensioned maximums were chosen such that they
covered a reasonable level of detail for modeling a conven-
tional war in Europe. A list of variables whose maximums are
determined by computer dimensions is given in Figure 1 (these
variables are in the same order as in Section A.2.b, above).
Next to each variable is the maximum value that the variable
could assume in the testing, and next to that 1s the value
that was actually used (these values were not changed in the
testing).

2. An Example That Increases the Maximum Number of
Weapon Types

As is evident from Figure 1, the test-case data do not
use all the space set aside for data by the test-case maximum.
By reducing the maximum values to the actual values, more space
could be made available in the computer. This space could be
used to increase the maximum values that are felt to be too

constrained.

For instance, i1t may be desired to play more than 10
different types of weapons for each side. In the example
described in Figure 2, the maximum values of each of the
variables were reduced to the actual value for that variable
in the test case; and the maximum number of different types
of weapons on each side was increased to 15. Thus, if it 1is
desired to play up to 15 different types of weapons on each
side and use the test-case actual values for the rest of the
maximums, it can be done on a CDC 6400 computer.




Variable

Maximum Value

p—

Actual Value

NKBW
NKRW
NKBD
NKRD
NLEB
NLER
NKBA
NKRA
NKBAM
NKRAM
NIFPBS
NIFPRS
NJ

NIB
NIR
NIMAX
NKT
NIBRL
NIRRL

End points for
piecewise
linear functions

10
10
6

6
5
5
8

8
10
10
10
10
10

4

4
15

4

8
8

10
10

=

— — —
R 00 W Ul W N N O O O W W & B B

various

Figure 1.

TEST-CASE MAXIMUMS AND ACTUAL VALUES
FOR VARIABLES WHOSE SIZES ARE LIMITED
BY DIMENSION STATEMENTS




Variable Maximum Value

NKBW 15
NKRW 15
NKBD
NKRD
NLEB
NLER
NKBA
NKRA
NKBAM
NKRAM
NIFPBS
NIFPRS
NJ

NIB
NIR
NIMAX 1
NKT
NIBRL
NIRRL

Endpoints for piece-
wise Jlinear functions 8

=N

—
00 0 W U W N N O O O W W & & b b

Figure 2. MAXIMUM VALUES FOR AN EXAMPLE
THAT INCREASES THE NUMBER OF
WEAPON TYPES PLAYED
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3. An Example That Increases the Maximum Number of
Division Types

In Section C of this chapter, we will describe a method
to use IDAGAM I to play actual (rather than notional) divisions.
This method requires greatly increasing the number of different
types of divisions; and so, if the model 1is to fit on a com-
puter of the same size, the maximums for the other wvariables
must be reduced. We attempted to fit 36 types of Blue divi-
sions, 95 types of Red divisions, and 7 sectors into the CDC
6400 computer, which required that the maximums of almost all
other variables be reduced to 1. In addition, we had to
assume that the number of kinds of postures was 2 instead of
5 and that the number of kinds of people in divisions (Blue
and Red) was 1 instead of 3. Since NIMAX = 1, there can be
only two postures: normal attack/defense and holding. 1In
order to play NKBP = NKRP = 1, some minor programming changes
must be made; but they could easily be made if it were desired

to play actual (rather than notional) divisions.

The maximums for this example are given in Figure 3. If
fewer sectors are to be played, the maximums of some of the

other variables can be increased.

The basic reason that playing this many different types
of divisions requires such a drastic reduction in the maxi-
mums for other variables 1s that, in addition to the inputs,
many working variables are indexed to division type for both
Blue and Red. This indexing causes no problem when a few
notional types of divisions are being played and makes the
program easier to read. However, if actual divisions are to
to be played on a regular basis, changing these working
variables could increase the space available in the computer.
(These changes could include using one variable for both Blue
and Red and doing computations within "DO loops" over type of

divisions.)

12




Variable Maximum Value

NKBW 1
NKRW 1
NKBD 36
NKRD 9
NLEB
NLER
NKBA
NKRA
NKBAM
NKRAM
NIFPBS
NIFPRS
NJ

NIB
NIR
NIMAX
NKT
NIBRL
NIRRL

Endpoints for piece-
wise linear functions 8

— d
i B B i I = T e B R B B B R I 6 2 |

Figure 3. MAXIMUM VALUES FOR AN EXAMPLE
THAT INCREASES THE NUMBER OF
DIVISION TYPES PLAYED
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5 UNITS

1. Actual Divisions or Notional Divisions

By stating that a model plays "notional divisions by
type," we mean that the model cannot distinguish a division of
a certain type in a certain location from another division of
the same type in the same location (but it can distinguish
divisions of different types in the same location or divisions
of the same type in different locations). Thus, a model that
plays notional divisions cannot say, for example, that one
division in a sector is at 100-percent strength while another
division with the same TOE in the same sector is at 50-percent
strength. It must say that the two divisions are at an
average of T75-percent strength. By saying that a model plays
"actual divisions by type," we mean that it can distinguish a
division of a certain type in a certain location from another

division of.the same type in the same location.

As stated in Volume 1, IDAGAM I was designed to play
notional divisions by type; but it can be used, under certain
restrictions, to play actual divisions by type. The way to
play actual divisions is as follows: The maximum number of
different types of divisions on a side would be increased to
actual number of divisions that that side could have in the
theater. Then each division would be treated as a unique type
of division (and so there would be at most 1 division of each
type in the theater). For example, if a side had 15 infantry
divisions and 15 armored divisions, then the 1st Infantry
Division would be the only type-1 division, the 2nd Infantry
Division would be the only type-2 division--and so on, to the

15th Armored Division, which would be the only division of
type 30.

This method is quite flexible, in that each division can
have its own modified TOE (MTOE), relative movement rate, re-
organization rate, etc. The limitation is that this method

14




takes up very much computer space to play a reasonable number
of divisions. So, unless one has an extremely large computer,
it 1is necessary to reduce the maximums of other variables in
order to use this method--which is what we did in the last
example of the previous section.

2. Divisions, Brigades, or Battalions

As described in Volume 1, IDAGAM I can play units of any
size and units of various sizes simultaneocusly, provided that
no unit is part of another unit that is being played. If
actual units are to be played, then those units might have to
be division-sized units. (For example, there would be too
many battalions in the theater to play each battalion as a
separate type of unit.) But if notional units are to be played,
then IDAGAM I can easily be used to play any sizes of units.

An average in playing battalion-sized units, for example,
i1s as follows: Suppose a region consisted of 2 sectors, and
suppose that the side wanted to put one-third of its forces in
reserve in the region and one-third of its forces in each
sector. If the side had a total of 4 divisions available,
then this allocation of forces could be achieved only very
approximately. But if each division consisted of 9 battalions
and battalion-sized units were being played, then 12 battalions
could be assigned to each location and the allocations could
be achieved exactly. However, it should be noted that playing
smaller-sized units does not increase the basic level of
detail of the model (as described in Volume 1), except that the
model would be playing more, smaller units instead of fewer,

larger ones.

D. TIME PERIODS

As stated in Volume 1, there is no formal limitation in
IDAGAM I on the length of the time periods played. Since
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IDAGAM I can easily play time periods whose length is one day
(24 hours), there is no general reason why time periods longer
than one day should be played. The limitations of playing time
periods shorter than one day are as follows: First, there is

no automatic way for IDAGAM I to distinguish daylight from dark-
ness, and such a distinetion would be an important part of

! Second, units, replace-

playing periods shorter than 24 hours.
ments and supplies are assumed to be able to move between time
periods (i.e., overnight for one-day time periods) and arrive

at their new locations at the beginning of the next time period.
For a one-day time period, this assumption may not be a bad
approximation; but for time periods shorter than one day it

may be too strong.

!The distinction between daylight and darkness could be "averaged
out" by playing 12-hour periods, with each period having the
same amount of daylight.
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Chapter 11
THE AIR-COMBAT MODEL

In Volume 1, the air-combat model of IDAGAM I was described
in terms of seven steps. With the third step broken into two

parts, the elght sections of this chapter correspond in order
to those steps.

To read this chapter, we recommend having available a copy
of the variable definitions (Volume 2) and a copy of the IDAGAM
I computer program. The steps in this chapter should be read
simultaneously with reading the corresponding steps in the com-
puter program. Since the variables will not be defined here, a
copy of Volume 2 is necessary.

A. SHELTERS

The first step in the air-combat model is to compute the
number of shelters associated wlth each airbase and the number
of shelters overrun by the enemy. This computation is necessary
because shelters are assumed to be in fixed positions, while
the notional airbases are assumed to be certain distances from
the FEBA, which moves from day to day. (Specifically, IDAGAM I
assumes that if some aircraft in a region are using a particular
actual airbase and if that airbase becomes too close or too far
away from the FEBA, then these aircraft move to another actual
airbase. So, in a sense, the notional airbases move with the

FEBA.)

We will describe how the computations are made for Bluej;
similar computations are made for Red. These computations
are all made in part 1 of the air-combat model (ACl).
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The fixed locations of the Blue shelters are given by the
input variable FPBS(IFPBS). The term IFPBS gives the location
of the shelters within the regions. Since shelters are in
regions and since FEBA positions can vary sector by sector, an
assumption has to be made in order to calculate distance from
the shelter to the FEBA. IDAGAM I calculates this distance by
selecting the sector of maximum penetration in the region
and calculating the distance from the shelter location,
FPBS(IFPBS), to the FEBA position in this sector, which we
denote by FPS. (Note that FPS is implicitly a function of
IB.) The reason that the sector of maximum penetration was
chosen (rather than minimum penetration or some sort of average
FEBA position) is that, once certain criteria are satisfied (as
explained in Section C of this chapter), the defender's CAS
aircraft attack in the sector of maximum penetration and the
attacker's CAS aircraft attack there also, if MCSMAB = 1. (It
would be a very minor change in the computer program to compute
FPS based on some other consideration, such as minimum penetra-
tion or average FEBA position.)

The variable BSARF(IB,IFPBS) gives the number of Blue
shelters in region IB at the location FPBS(IFPBS). If these
shelters have been overrun by Red (i.e., if FPBS(IFPBS) < FPS),
then the shelters are assumed to be destroyed (BSARF(IB,IFPBS) is
set equal to 0.0). If these shelters are not overrun and are
within DSB of FPS (i.e., if FPS < FPBS(IFPBS) < FPS + DSB), then
the shelters are assumed to be too close to the FEBA to be used.
In a sense, they are assumed to be in the Blue part of the combat
sector. In this case, the shelters given by BSARF(IB,IFPBS) are
assumed to be useless that day. If these shelters are behind
the combat sector but are within DSB + DFRB of FPS (i.e., if FPS +
DSB < FPBS(IFPBS) < FPS + DSB + DFRB), then these shelters are

assumed to be available to the aircraft based on the forward-region

airbase--i.e.,
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BSARF(IB) = ¢ BSARF(IB,IFPBS) ,
when the sum is over all IFPBS such that
FPS + DSB < FPBS(IFPBS) < FPS + DSB + DFRB

The same structure holds for determining the shelters avail-
able to the rear-region and COMMZ airbases--i.e.,

BSARR(IB) = I BSARF(IB,IFPBS) ,
where the sum is over all IFPBS such that
FPS + DSB + DFRB < FPBS(IFPBS) < FPS + DSB + DFRB + DRRB ,
and

NIB

BSAZ =Z( > BSARF(IB,IFPBS))
IB=1

where the outer sum 1s over all IFPBS such that

FPS + DSB + DRFB + DRRB < FPBS(IFPBS) < FPS + DSB
+ DRFB + DRRB + DZB.

If the shelters are beyond this last distance--i.e., if
FBPS(IFPBS) > FPS + DSB + DFRB + DRRB + DZB ,

then the shelters are assumed to be too far away from the FEBA
to be available even to the COMMZ airbase.

B. SUPPLIES

Each Blue type-KBA aircraft is assumed to consume BSCA(KBA)
tons of supply per day. Let TBSCA be the total tons of supplies
demanded by Blue aircraft--i.e., TBSCA =

> (Z (BAFR(KBA,IB) + BARR(KBA,IB)) + BAZ(KBA)) * BSCA(KBA)
¥BA \IB
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| If there are enough supplies in the COMMZ to satisfy all the
aircraft, then all supplies for aircraft are drawn from that
pool. So if TBSCA < BGSZ, then BGSZ 1s replaced by BGSZ - TBSCA
and aircraft will not be limited by supply shortage. If
TBSCA > BGSZ, then BGSZ is set equal to 0.0 and the remaining
demand, TBSCA - BGSZ, is filled by the region supply pools.
If
TBSCA - BGSZ < 2 BGSR(IB) ,
IB
then BGSR(IB) is replaced by
(TBSCA - BGSZ) * (BGSR(IB) / >, BGSR(IB)) ,
IB
and aircraft will not be limited by supply shortage. If

TBSCA > BGSZ + 2, BGSR(IB) ,
IB

then BGSZ and BGSR(IB) for all IB are set equal to 0.0, and
the sortie role for each type of aircraft is multiplied by a
factor of

(BGSZ +.9. BGSR(IB)) / TBSCA ,
IB
to account for the reduced number of sorties flown due to the
shortage of supplies. (Actually, the sortie rates are multiplied
by the maximum of this factor and EPSLON, so that at the end

of the air-combat model they can be divided by this maximum
to restore them to their input values.)

Similar computations are made for Red, and all these com-
putations are made in part 1 of the air-combat model (ACl).

G, ASSIGNMENT OF AIRCRAFT BY LOCATION
Let
PBAM(KBA) = the percent of Blue type-KBA aircraft that

are assigned to type-M missions,
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where

denotes close air support (CAS);

denotes close-air-support escort (CASE);
denotes battlefield defense (BD);
denotes airbase attack (ABA);

denotes airbase-attack escort (ABAE);
denotes airbase defense (ABD); and

2RREERERE=
]
~N oV uUEWwoNn e

denotes interdiction of division in reserve (IDR).

The PBAM(KBA) are inputs to IDAGAM I,! However, these
variables alone are not sufficient to determine Blue aircraft
assignments, because they do not give the location that the
aircraft come from (i.e., the airbase on which they are
stationed) or the location they are attacking (i.e., which
sector for CAS aircraft, which Red airbase for ABA aircraft,
etc.). IDAGAM I computes aircraft assignments based on the
PBAM(KBA) and on the location of the "home" airbase and the
location of the tarzet. The purpose of this section is to out-
line how these computations are made. For the purpose of this
section, we will call the PBAM(KBA) "input assignments" and the
assignments considering locations "locational assignments."

The computation of locational assignments can be described
in terms of five steps as follows;

(1) Compute weighted number of aircraft on each Red airbase.

(2) Compute Blue aircraft assignment for planes based on
the COMMZ airbase.

(3) Compute Blue aircraft assignment for planes based on
the rear-region airbases (except for CAS missions).

(4) Compute Blue aircraft assignment for planes based on
the forward-region airbases (except for CAS missions).

(5) Compute Blue aircraft assignment to sectors for CAS
missions.

l1Symmetric definitions and computations are made for Red. Rather
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