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FOREWORD

The work reported in this paper is part of a sustained
evaluation and study effort undertaken by the Institute for
Defense Analyses to improve the analytic basis for worldwide
Total Force Capability Assessments'(TFCA)* conducted each year
by the Joint Chiefs of Staff (Studies Analysis and Gaming
Agency) in conjunction with the Services. A three-year pro-
gram of work (begun in December 1979 under Task Order T-0-071),
the TFCA studles were first reported on by an informal report
of progress to JCS in March 1980, followed by the first interim
report** of November 1980. Some of the topics presented in
this report, in brief, were "wiring diagrams,h an initial
analytic expression of interconnections between many diverse
elements of U.S. and NATO military forces as a potential basis
for understanding dynamics of interactions of many diverse
engagements; the use of a new "static measure" methodology,
the Modified Antipotential Potential (MAP); and issues involv-
ing the Atlantic SEALOC campaign and protection of the SLOC;

as well as modeling issues in the Central Front of Europe.

%
The TFCA measures the capability of U.S. forces to carry out
their missions under various assumed international circum-
stances and strategies.

* %
William J. Schultis, Lowell Bruce Anderson, Jerome Bracken,
I. I. Deutsch, Rosemary Hayes Jones, Cynthia M. Hampton,
H. Peter Liepman, Earl F. Pierson, Leonard Wainstein, WNet
Assessment Methodologies and Critical Data Elements for
Strategic and Theater Force Comparisons for Total Force
Capability Assessment (TFCA): Interim Report (U), IDA Paper
P-1536, November 1980, SECRET.
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This paper is the third volume of the second interim
report, IDA Paper P—1615,* consisting of four volumes which
set forth the results of the second year of work. Other
volumes are:

Volume I -- Modifications for WVR/BVR Combat Modeling,

Chemical Weapons Gaming, Chemical Weapons Statistic Measures,

Concepts, and Cross-Employment. This volume provides a summary

and introduction for the entire second interim report and also
contains sections on guidelines for gaming chemical weapons,
data and static measures for assessment of the effects of the

use of chemical weapons and cross employment of weapons.

Volume II -- Illustrative Example of Static Measures and
Methodology. 1In this volume the Modified Antipotential Poten-
tial (MAP) method developed in the first interim report was
extended to include improved methods of calculating the pre-

vious measures and to incorporate several new measures.

Volume IV -- Preliminary Concept Formulation for Flow
Model. 1In this extension of the work reported in the first
interim report using "wiring diagrams" and flow diagrams, a
hypothetical global scenario was chosen to illustrate the type
of analysis that might be supported by a flow model.

Robert F. Robinson, Lowell Bruce Anderson, Stephen D. Biddle,
Edward P. Kerlin, Rosemary Hayes Jones, Dale L. Moody,

Leo A. Schmidt, William J. Schultis, Eleanor L. Schwartz, Net
Assessment Methodologies and Critical Data Elements for Strat-
egic and Theater Force Comparisons for Total Force Capability
Assessment (TFCA): Second Interim Report (U), Volume I
(UNCLASSIFIED), Volume II (SECRET), Volumes IIT and IV (UN-
CLASSIFIED), IDA Paper P-1615, 1981-82.
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Chapter 1
OVERVIEW

A. INTRODUCTION

The model described below is an aggregated, fully auto-
mated, deterministic model of combat between two opposing
forces. Usually, these forces can be thought of as being NATO
forces versus Warsaw Pact forces. However, since other apﬁli—
cations are possible, the forces will be referred to as Blue
forces and Red forces here. (In the NATO/Warsaw Pact context,
NATO 1s Blue and the Warsaw Pact is Red.)

The Blue forces in this model can consist of aircraft
carriers, escort ships, submarines, sea-based attack and
defensive aircraft, and land-based defensive aircraft. The
Red forces in the model consist of surface ships, submarines,
land-based attack and defensive aircraft, and ground defenses.
(A complete discussion of these resources is given below.)
The model is designed to simulate combat between these forces
in areas in which geography can play a significant role, such
as in the Mediterranean area; and the first use of the model
is expected to be an analysis of naval combat in the Medit-
erranean. The model described here was originally named
MEDMOD (for Mediterranean Model) because of this intended
initlal use. However, the model is not inherently restricted
to simulating combat in the Mediterranean, and the model can
be used (with different inputs) to address naval combat in
other areas. To emphasize that the model is not inherently

restricted to the Mediterranean, the name of the model will



be changed to NAVMOD (for Naval Model). 1In particular, the
model will be called MEDMOD in this preliminary documentation,
and will be called NAVMOD in the final documentation to be
written in the near future. (A few improvements will also be
made; thus, there will be a few technical differences between
the model described here, called MEDMOD, and the future version
of the model, called NAVMOD.)

One goal in the design of MEDMOD is to include geograph—
ical considerations in an aggregated model--but not to build a
model that simulates either combat or geography (or both) in
great detail. Accordingly, the combat interactions and the
geographical considerations are both relatively highly aggre-
gated. Thus, MEDMOD 1s intended to be appropriate for studies
which can profitably use a comprehensive aggregated model, but
which could not adequately use existing models either because
these models did not address geography at all or because they
were too defailed and insufficiently comprehensive. One pur-
pose of this documentation is to describe MEDMOD sufficiently
well that a prospective user can determine whether MEDMOD
would be a helpful tool to assist in analyzing any particular
problem.

Much of MEDMOD was constructed by using concepts or
computer code already developed for other models; this charac-
feristic is discussed in greater detail in Section B, below.
Sections C and D discuss the geography and resources, respec-
tively, simulated in MEDMOD. Section E presents a brief over-
view of the major combat interactions simulated in MEDMOD.

The current status of the MEDMOD computer program is discussed

in Section F.

Chapter II presents the structure of the MEDMOD computer

program and discusses each of the major interactions 1t



simulates 1in greater detail than Section E. Chapter III pre-
sents some limitations of MEDMOD.

B. BACKGROUND

The decision to build a comprehensive model of naval
combat that includes geographic considerations was based, in
part, on the fact that the Institute for Defense Analyses (IDA)
had recently built an aggregated model of an air and submarine
attack on a carrier task force. This model is described,
documented, and used in IDA Report R-245 (Reference [11),
and will be called the R-245 model here. The R-245 model .is
similar in scope and aggregation to the model described in
Reference [2] (and many of the data used in Reference (1]
came from Reference [2]).

The computer program for the R-245 model was modified
and converted into a subroutine of MEDMOD. This subroutine,
called CTFMOD, is essentially the core of MEDMOD.

This documentation of MEDMOD does not require that the
reader either has read R-245 or is familiar with the R-245
model. However, the reader who is interested in details
concerning the CTFMOD portion of MEDMOD is urged to read the
portions of R-245 which describe its model and data.

C. GEOGRAPHY

MEDMOD requires that the seas (and/or ocean) of interest
be divided into a number of geographic regions (or, synony-
mously, locations). MEDMOD is currently dimensioned to hold
up to six such regions—--combat can take place in five of
these regions with the remaining region being a "sanctuary"
region. (The sanctuary region is labeled as Region 0.) Thus,
for example, the Mediterranean area can be divided into the
following six regions: (0) the Atlantic Ocean, (1) the Wes-
tern Mediterranean (the portion of the Mediterranean west of
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Corsica and Sardinia), (2) the Tyrrhenian Sea, (3) the Central
Mediterranean (the portion of the Mediterranean bounded by
Italy, Tunisia, Libya, and Greece, including the Ionian Sea),
(4) the Eastern Mediterranean (the part of the Mediterranean
east of the shortest line connecting Libya and Greece), and
(5) the Aegean Sea. This division of the Mediterranean is
illustrated in Figure 1.

Relabeling these regions could allow the Adriatic Sea
to be played instead of the Aegean or the Eastern Mediter-
ranean, for example. Another relabeling could allow the
Western Mediterranean to be split into two (or more) regions
provided either that one (or more) of the other regions are

deleted or that the dimensions of MEDMOD are expanded.

MEDMOD uses these regions in the following manner.
First, the specific location of ships within any of these
regions is not accounted for--MEDMOD only portrays that ships
are somewhere inside these regions.

Second, Red surface ships can be in any region except
Region 0, and those Red ships can simultaneously be in several
or all of the regions (except Region 0). All Blue surface
ships, howéver, are assumed to be in one Blue task force and,
at any point in time, the task force is in one (and only one)
of these regions, including Region 0.

Third, Red submarines can be in any (or all) regions
(except Region 0), and can also be in barriers between regions.
Blue submarines can be in direct support of the task force
(i.e., in the same region as the task force), and can also

be in barriers between regions.

Rules based on input parameters determine the movement
of the Blue task force and any supporting submarines from
region to region (these rules will be described later). For
example, the task force might start in Region 0 and remain

there for one time period, then move to Region 1 and remain

5
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there for two time periods, then move to Region 2 for one
time period, then move from Region 3 for four time periods,

then move from Region 4 for three time periods, then move to

Region 5 for the rest of the war (i.e., until an input maximum

number of time periods has been simulated or until the task

force loses all its effectiveness, as discussed below).

MEDMOD does not necessarily assume that the task force
moves from west to east. Approprigte inputs would allow a
task force to move back and forth between regions, or to
start in Region 5 (for example) and attempt to escape to
Region 0. However, for simplicity, MEDMOD assumes that a
task force in Region 1 either remains in Region 1, ﬁoves to
Region i1+1 (unless i is the largest numbered region being
played), or moves to Region i-1 (unless i is 0). That is,
the task force cannot move from Region i to Regilon j if
|i-j| > 2 without spending at least one time period in each
region between 1 and j. The reason for thls restriction
is to simplify the number of possible interactions between
ships and submarines in barriers. If the Blue task force
attempts to move from Region-i to Region 1+1 (or from Region
i+l to Region 1), then the task force (and any submarines in
direct support of it) will have to cross a Red submarine
barrier if (and only if) there are Red submarines in a bar-
rier between Region i and Region i1+1l. As currently dimen-
sioned, MEDMOD plays up to six regions, so there can be up

to five possible Red submarine barriers.

Similarly, another set of rules (described later) deter-
mines the movement of Red surface ships and non-barrier sub-
marines from regilon to region. Red surface ships and non-
barrier submarines can also move at most one reglon during
a time period; and any Red ship or submarine attempting to
move from Region i to Region i+l (or from Region i+l to
Region 1) will have to cross a Blue submarine barrier if

and only if there are Blue submarines in a barrier between

6



Region i and Region i+l. As currently dimensioned, there
can be up to five possible Blue submarine barriers. However,
since Region 0 is a sanctuary, the movement rules in MEDMOD
prohibit Red surface ships and submarines from entering
Region 0, and so a Blue submarine barrier between Region O
and Region 1 would be inactive.

Unlike surface ships or submarines in regions, Red and
Blue submarines in barriers are never (automatically) moved
to any other barrier or to inside any region by MEDMOD. (As
described later, all resources can be moved by inputs, but .
Red and Blue barrier submarines can only be moved this way—-—
they cannot automatically be moved by the MEDMOD code.)

Finally, many of the inputs for effectiveness parameters
in MEDMOD are functions of the location of the task force.
Thus, while the task force is in Region 2, for example, one
set of effectiveness parameters is used; and if the task
force moves to Region 3, a (potentially) different set of
effectiveness parameters is automatically used.

D. RESOURCES

1. Blue Resources

Blue resources in MEDMOD can be grouped into four classes:
surface ships, submarines, carrier-based aircraft, and land-
based aircraft.

a. Surface Ships

MEDMOD simulates the following five types of Blue surface
ships: aircraft carriers, antiair warfare (AAW) escort ships,
air-capable (i.e., LAMPs-capable) antisubmarine warfare (ASW)
escort ships, nonair-capable ASW escort ships, and underway
replenishment ships. Multiple subtypes within these five
types cannot be simulated in the same run of MEDMOD. However,
one run of MEDMOD could be made that simulates one type of

7



aircraft carrier, for example, and another run of MEDMOD could

be made (with different inputs) to simulate a different type
of aircraft carrier--but two different types of carriers
operating simultaneously cannot be simulated. There are no
computer limitations on the number of ships in any of the
five types. That is, virtually any number of ships in each
of these five types can be input to MEDMOD. However, since
MEDMOD simulates only one task force, all Blue surface ships
must be part of the same task force.

MEDMOD does not require that these resources (or any
Blue or Red resources) be strictly positive. That is, if a
user of MEDMOD desires to not simulate any type of resource
in a particular run, then this can be accomplished by input-
ting zero for the number of that type of resource in that
run. For example, a task force consisting only of ASW
destroyers protecting a region can be simulated by playing
only these ships (so that the task force would have no
carriers, AAW escorts, or replenishment ships).

b. Submarines

MEDMOD simulates one type of Blue submarine in direct
support of the task force. These submarines move with the
task force and so are always in the same region as the task
force. MEDMOD simulates one type of Blue submarine in
barriers between regions, and this type of submarine can
be different than the Blue submarines in direct support of

the task force. As stated above, Blue can have submarine

barriers between any (or all) consecutively numbered regions.

Again, there are no computer limitations on the number of
Blue submarines of either type simulated in MEDMOD.



ca! Carrier-Based Aircraft

MEDMOD plays the following four types of Blue carrier-
based aircraft: attack aircraft, fighter aircraft, airborne
early warning (AEW) aircraft, and ASW aircraft. Multiple
subtypes within any of these four types of aircraft cannot
be simulated in the same run of MEDMOD. There are no com-
puter limitations on the number of aircraft in each of these
four types. Of course, a user of MEDMOD should use inputs
for the number of these types of aircraft that are consistent
with the number (and type) of aircraft carriers being simu-
lated. Since all carriers are in one task force, all carrier-
based aircraft are always in the same region that the task
force is ‘in.

AEW aircraft provide warning (i.e., time and exact posi-
tion) of the Red air raid so that fighters on the carriers
assigned to deck launched intercept (DLI) missions can take
off and be vectored to the attack, and fighters in the air
on combat alr patrol (CAP) missions can move toward the
incoming raid. ASW aircraft form an outer ASW screen around
the task force. Attack aircraft can be used on any or all
of three missions: anti-surface ship warfare (to kill Red
surface ships in the same region as the task force), airbase
attack missions (to kill Red land-based aircraft), and power
projection missions. MEDMOD simulates these first two inter-
actions (Blue attack aircraft versus Red surface ships, and
Blue attack aircraft on airbase attack missions) in a direct
but aggregated manner. However, MEDMOD does not simulate
ground-to-ground forces (such as tanks, infantry, or ground-
to-ground artillery) on either side, thus the effects of Blue
power projection missions are not simulated. Instead, the
number of power projection missions successfully flown is an
output measure of effectiveness of MEDMOD. This number of
power projection missions successfully flown can be an absolute

number or can be weighted by type of aircrarft (Blue fighters
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can also fly power projection missions) and by the geographic
region that the task force was in when these missions were
flown. Blue fighters can fly all missions that attack air-
craft can fly, though (perhaps) at different levels of effec-
tiveness. In addition, Blue fighters can defend the carrier
by flying CAP or DLI missions as stated above, and can escort
the aircraft that are attacking the notional vulnerable Red

ailrbase.

d. Land-Based Aircraft

MEDMOD plays three classes of Blue land-based aircraft:
AEW aircraft, ASW aircraft, and interceptofs (strictly speak-
ing, interceptors are fighter alrcraft that are restricted to
fly only intercept missions). There can only be one type of
land-based AEW aircraft, but it can differ from the one type
of carrier-based AEW aircraft in MEDMOD, and the same holds
for ASW aircraft. MEDMOD can play multiple types of land-
based interceptors--it is currently dimensioned to play up
to two different types of these interceptors. Land-based Blue
alrcraft are associated with reglilons and a different number
of these aircraft can be assoclated with each region. Thus,
for example, there can be 10 land-based AEW aircraft, 20
land-based ASW aircraft, 30 interceptors of Type 1, and 40
interceptors of Type 2 assoclated with Region 1, and 15 land-
based AEW, 25 land-based ASW aircraft, 35 interceptors of
Type 1, and 40 interceptors of Type 2 associated with Region
2. Land-based AEW and ASW aircraft associated with a par-
ticular region contribute to the defense of the task force
only when the task force is in that region. Land-based inter-
ceptors can help contribute to the defense of the task force
no matter where the interceptors and task force are located;
however, the degree of their contribution can depend on these
locations. Again, there are no computer limitations on the
numbers of land-based aircraft simulated in MEDMOD.

10



It should be noted that the R-245 model can simulate
armed land-based AEW alrcraft. This capability has been
deleted in CTFMOD, and so MEDMOD can only simulate unarmed
AEW aircraft. (Carrier-based AEW aircraft are always unarmed
in the R-245 model and in MEDMOD. )

The missions of land-based AEW and ASW aircraft are the
same as for the corresponding carrier-based aircraft. MEDMOD
simulates only cne mission for the Blue land-based inter-
ceptors, namely, to form an air barrier which Red bombers
(and their escort aircraft, if any) may have to pass through -
in order to reach the Blue task force.

2. Red Resources

Red resources in MEDMOD can be grouped into four classes:
surface ships, submarines, land-based aircraft, and ground

defenses.

a. Surface Ships

MEDMOD does not simulate Red surface ships in the same
degree of detail it simulates Blue surface ships. Instead,
MEDMOD simulates generic Red surface ships which can consist
of up to eight different specific types of ships (as currently
dimensioned). Almost all of the effectiveness parameters
associated with Red surface ships are a function of the type
of Red ship. Red surface ships can simultaneously be in any
(or all) of the geographic regions except for Region 0, and
there are no computer limitations on the number of Red ships

of any type in any region (other than Region 0).

b. Submarines

MEDMOD simulates two types of Red submarines "in regions."

These two types of Red submarines can be in any region, except

11



Region 0. These two types of Red submarines are: (1) sub-
marines that fire (only) torpedoes at the task force, and

(2) submarines that fire (only) antiship cruise missiles at
the task force. MEDMOD also simulates a third type of Red
submarine "in barriers." This type (and only this type) of
submarine can form the Red submarine barriers between consec-
utively numbered regions. There are no computer limitations
on the numbers of these submarines that can be in any region
(for the first two types) or in any barrier (for the third
type).

c. Land-Based Aircraft

MEDMOD can simulate three general classes of Red land-
based aircraft: bombers, multiple role fighters (that can
fly either escort or intercept missions), and interceptors
(i.e., fighters that can only fly intercept missions). MEDMOD
can simulate only one type of multiple role Red fighter and
only one type of Red interceptor in any one run. However,
MEDMOD can simultaneously simulate multiple types of Red
bombers in the same run--it 1is currently dimensioned to hold
up to three different types of Red bombers. The bombers
and multiple role fighters can be based on either of two
notional aggregated airbases, each of which can be thought of
as consisting of a (possibly different) number of identical
typical airbases. One of these aggregated airbases is assumed
to be vulnerable to attack from carrier-based alrcraft, the
other 1s assumed to be invulnerable to attack. (MEDMOD sim-
ulates only carrier-based air attacks on Red alrbases, not
ground-based air attacks.) If desired, all Red bombers and
fighters could be located on one base or the other, or these
aircraft can be split in any manner between these bases. In
addition to vulnerability, sortie rates can be a function of
base. However, once in the air, the effectiveness parameters

of these aircraft are not functions of their home base.
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Since one airbase 1s invulnerable to attack, all multiple
role fighters on this airbase always fly escort missions.
Multiple role fighters on the other airbase can be split in
any manner (by input) between escort and intercept missions.
Also, since one airbase is invulnerable to attack, there i1s
no point in stationing interceptors on that base. Thus,
interceptors can only be stationed on the notional vulnerable
Red airbase in MEDMOD.

Red bombers have only one mission in MEDMOD--to attack
the Blue task force. Red fighters on the vulnerable Red
airbase can fly escort missions for these bombers (in order
to protect bombers from Blue land-based interceptors and
carrier-based fighters) or can fly intercept missions (to
protect the notional vulnerable Red airbase from Blue carriler-
based air attacks). As stated above, Red fighters on the
invulnerable Red airbase can only fly escort missions and
Red interceptors (which must be on the vulnerable Red airbase)

can only fly intercept missions.

d. Ground Defenses

MEDMOD simulates two classes of ground defenses for
the vulnerable Red airbase: shelters and surface-to-air mis-
sile systems--SAMs. MEDMOD plays only one type of shelter
for Red aircraft, but it contains quite flexible rules con-
cerning which types of Red aircraft can and cannot be shel-
tered. MEDMOD can simulate multiple different types of SAMs
defending Red airbases--1t is currently dimensioned to hold

up to two different types of SAMs.

MEDMOD also simulates Red SAMs defending against attacks
by Blue power projection missions. Multiple types of Red
SAMs can be played. MEDMOD 1s currently dimensioned to hold
up to two different types of SAMs defending against power
projection missions, and these types can be different than

the types of SAMs defending Red ailrbases.
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3. Movement of Resources

As indicated above, the Blue task force (and so all
resources that are part of the task force, as well as sub-
marines in direct support of the task force) can be auto-
matically moved from region to region during the war simulated
by MEDMOD. (This movement is calculated by Subroutine MOVTF
in MEDMOD.) Red surface ships and submarines in regions can
also be automatically moved from region to region by MEDMOD.
(This movement is calculated by Subroutine MOVRS in MEDMOD.)
Other than these movements, no resources are automatically
moved by MEDMOD, no resources are automatically added to the
theater (as reinforcements or replacements) during the war
and, except for attrition, no resources are automatically

deleted or moved out of the theater during the war.

The term "automatically" here means ”aécording to a
set of rules other than direct user input specification that
a cerfain number of a certain type of'resource is to be
moved from place a to place b at time t no matter what else
i1s happening in the model." MEDMOD always allows any resource
to be added, deleted, or moved at the start of any time period
by direct input specification (of course, a resource should -
be moved or deleted at the beginning of a time period only
if it has not yet been destroyed by enemy forces).

For example, three additional AAW escorts can be added
to the simulation at the start of time period eight by simply
stating in the inputs to MEDMOD that the number of escorts
is to be incremented by +3 at the start of time period eight.
Also, ten Red fighters on the vulnerable airbase can be
deleted from the simulation at the start of time period six
by stating in the inputs to MEDMOD that the number of Red
fighters on the vulnerable airbase is to be incremented by
-10 at the start of time period six. Note, however, that a

previous run with (essentially) exactly the same inputs must
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have been made to determine that there will be at least ten
Red fighters "alive" on the vulnerable airbase at the start
of time period six (otherwise, the number of these Red
fighters would become negative). Similarly, for example,
four Red submarines can be moved from the barrier between
Regions 0 and 1 to the barrier between Regions 2 and 3 at
the start of time period five by stating in the inputs that
the number of Red submarines in the first barrier is to be
incremented by -4 and the number of Red submarines in the
latter barrier is to be incremented by +4 at the start of
time period flve. Again, a previous run of MEDMOD with essen-
tially the same inputs must have been made to determine that
there are at least four Red submarines still in the first
barrier at the start of time period five. Note also that if
a user of MEDMOD desires thils move to take place over, say,
three time periods, that during these three time periods the
Red submarines will only be moving (they will not be causing
attrition to any Blue resources) and that the user believes
that, on average, one-half of a submarine will be lost on
this move, then this can be done in MEDMOD stating in the
inputs that the first barrier 1s to be incremented by -4 at
the start of time period five and that the latter barrier is
to be incremented by +3.5 at the start of time period eight.

Resources are incremented using the TIMET subroutine in
MEDMOD. This subroutine also allows any value for any effec-
tiveness parameters to be replaced (not incremented) by any
other value at the start of any time period.

E. OVERVIEW OF COMBAT INTERACTIONS

In general, combat in MEDMOD consists of a "D-day shoot-
out" that is simulated (at most) once at the very start of

combat, and of repeated cycles through all other combat
interactions.
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The purpose of the D-day shoot-out is to reflect the
capability of those Red submarines and surface ships that
are trailing the task force (i.e., "tattletales") to inflict
damage on the task force. A D-day shoot-out cannot occur
if the task force 1s initially in Region 0, and no Red air-

craft are involved in this shoot-out.

After the D-day shoot-out, the (all other) combat inter-
action section is entered. This section consists of cycles

through the following interactions or events.

First, a Red air attack against the Blue task force can
be generated (no combat occurs here). Second, combat between
this Red air attack and the Blue land-based air barrier is
simulated (provided that there is a Red attack and that Blue
has a land-based air barrier). Third, combat between Red
submarines that are attempting to attack the task force and
Blue submarines that are in direct support of the task force
is simulated. (One can think of this submarine combat as
occurring before or during the generation and flight of the
Red air attack; the relevant point here is that thils sub-
marine combat must be simulated before the Red submarines
attack the task férce, which comes next.) Fourth, the Red
alrcraft and submarine attack on the task force 1s simulated.

(This attack is simulated in Subroutine CTFMOD of MEDMOD which,

as stated above, is strongly based on the R-245 model of an
air and submarine attack on a task force.) Fifth, combat
between Red surface ships that are attempting to attack the
task force and the task force ships (and aircraft, 1f the
task force contains aircraft carriers) is simulated. Sixth,
if there are carriers in the task force, their alrcraft can

attempt to fly power projection missions.

If the task force has no remaining effectiveness at
thils point, then no more combat 1s simulated (the definition

of effectiveness used here will be given in Chapter II).
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Otherwise, if the rules governing movement of the task force
indicate that a move 1s called for, then the task force is
moved to a new region at this point. If such a move is
called for and if it involves crossing a Red submarine bar-
rier, then combat between the Red submarines in that barrier
and the Blue task force (including submarines in direct
support of the task force) is simulated. Red ships and
submarines in regions are then to be moved according to their
movement rules; and 1f this movement results in these Red
resources crossing Blue submarine barriers, then combat is
simulated between these Red resources and the Blue submarines
in the barriers being crossed. Finally, an attack by Blue
carrier-based fighters and attack alrcraft on the notional
vulnerable Red airbase 1s simulated. After this airbase
attack, if the input maximum number of time perlods has not
yet been simulated (and if the task force is not at zero
effectiveness) then MEDMOD cycles through these same combat
interactions (in the same order) for the next time period.
Otherwise, no more combat 1s simulated, summary results are
printed, and the simulation ends.

All of these combat interactions are discussed in greater
detail in Chapter II.

F. STATUS OF MEDMOD

This documentation is preliminary in that portions of
Chapter II will be discussed in greater detail in the near
future in order to more fhoroughly document MEDMOD (which
will then be called NAVMOD). Very few additional resources
or combat interactions will be added to MEDMOD in the near
future. Thus, the overview of MEDMOD given in Sections A
through E above is (for the near future) virtually final,
not preliminary.
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In particular, the current status of MEDMOD is as
follows: The programming of MEDMOD is complete. That is,
an input routine, all of the combat interaction routines,
two types of output displays, and the code to hold it all
together have been programmed. Nothing essential is missing,
but some improvements (primarily in terms of improved output
formats and additional output tables) will be added in the
near future. An unclassified and ehtirely hypothetical data
base has been prepared, MEDMOD has been successfully run
with this data base, and brief initial tests of MEDMOD have
been completed.

G. COMPUTER STORAGE SPACE AND RUNNING TIME REQUIREMENTS

The current version of MEDMOD is about 26,100 (decimal)
words long. However, because it is overlaid, MEDMOD consumes
a maximum of about 22,000 words of core.- (This overlay
structure 1s not necessary and would be easy to remove; it
was 1lncorporated in MEDMOD in anticipation of possible future
expansion.) Of the core consumed, about 1,400 words are used
to store the inputs in blank COMMON, and about 100 words are
used for labeled COMMON storage--the rest is code. MEDMOD
contains about 3,300 FORTRAN statements (counting each dis-
tinct COMMON statement only once, not each time it appears,
counting continued FORTRAN statements as one statement, and
not counting COMMENT cards). There are about 1,000 COMMENT
cards (including blank spacers) in the MEDMOD code.

The running time of MEDMOD on IDA's CDC-6400 computer

i1s currently about five seconds (for the one-time calculations,

such as Overlay INP and Subroutine DDAY) plus 0.5 to 0.8
seconds per time period simulated.
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Chapter I1I

DISCUSSION OF COMBAT INTERACTIONS

A useful and appropriate way to discuss the combat inter-
actions of MEDMOD is in terms of the major subroutines of
the MEDMOD computer program. Section A, below, presents
the basic structure of this computer program, and Sections
B through N briefly discuss the 13 major subroutines currently
used in the MEDMOD computer program.

A. STRUCTURE OF THE MEDMOD COMPUTER PROGRAM

1. Structure of the Overlays

The MEDMOD computer program consists of a main overlay,
DRIVER, and two overlay programs, INP and MEDMOD.

Overlay INP only reads in and prints out the inputs.
INP has been used to read and print inputs in other models
(TACWAR [3], IDATAM [4], and IDACASE [5]). Appendix A con-
tains extracts from [4] and [5] which describe in detail how
fo input data using INP, and these extracts apply to MEDMOD
as well as to IDATAM and IDACASE.

It should be noted that INP contains some computer-
specific FORTRAN. Changes required to convert INP to machines
other than those like IDA's CDC 6400 are also discussed in
Appendix A, and INP has been successfully converted to other
machines. (Because INP only reads and displays inputs, INP
could be replaced by a different input routine, i1f a user
of MEDMOD so desires, without affecting the logic or code of
the combat interactions simulated in MEDMOD. )
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Overlay MEDMOD contains the simulations of all the inter-
actions being modeled. Thus, any statement about Overlay
MEDMOD also usually applies to the whole MEDMOD computer pro-
gram and vice versa. In those cases where the distinction
is important, the terms "Overlay MEDMOD" for the overlay and
"MEDMOD computer program" for the whole program will be used.

Before discussing Overlay MEDMOD, a few words about
DRIVER are in order. DRIVER performs three functions: It
calls Overlay INP to read and display the inputs, it calls
Overlay MEDMOD to perform the simulations, and it writes
column headings and related information for the summary out-
put table. (Subroutine PRTSUM in Overlay MEDMOD writes one
row of results for each time period under these column head-
ings on the summary output table.) This outpﬁt table is
stored on a separate output file (labeled TAPE1O), and the
operating system (job control language) prints this output
file after the MEDMOD computer program has completed the
simulation of the war being examined. This structure allows
summary results, which are calculated during each time period,
to be written onto an output file (so that they do not take
up storage space in computer memory)--yet the output file is
not printed until the run is over so that the summary outputs
all appear at the end of the run, not mixed in with the

detailed outputs for each time period.

2. Overlay MEDMOD

Overlay MEDMOD proceeds in the followlng manner: First,
MEDMOD initilalizes selected parameters (working variables)
and records input values of selected resources for later use.
Next, MEDMOD calls Subroutine PRTSUM to write one line of
results onto the output file TAPE1O0 . Since no combat has
taken place yet, these results give some initial values of
the simulation. Next, MEDMOD calls Subroutine DDAY, provided
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that the task force is not in Region 0. Subroutine DDAY sim-
ulates the D-day shoot-out between the task force ships and
Red tattletale ships and submarines in the same region. MEDMOD
then calls Subroutine PRTSUM again to write a line of results
which summarize the D-day combat. (If the task force is
initially in Region 0, then these first two lines of summary
results will be identical.) If the task force contains one

or more aircraft carriers and if all of its carriers have
suffered sufficient damage in the D-day shoot-out that they
now are completely ineffective (according to rules based on
input parameters that determine the effectiveness of a carrier
as a function of the number of hits it has received), then

the simulation stops. Otherwise, MEDMOD proceeds to simulate
combat for the first time period.

Combat during the time periods (i.e., all combat other
than the D-day shoot-out) i1s simulated using a loop that
runs from 1 to MAXTP, where MAXTP is the input which gives
the maximum number of time periods to be simulated (fewer
than MAXTP time periods can be simulated, as will be described
below). '

The first subroutine that can be called in this loop
is Subroutine TIMET. This subroutine is called if and only
if inputs are to be changed at this time in the simulation.
TIMET can automatically increment any resources by any
amount and can automatically replace the current value of any
parameter with any new value. These incremental amounts and
new replacement values must be input to MEDMOD as described
in Appendix A. Table B-4 (of Appendix B) gives a complete
list of those inputs to MEDMOD which are classified as resource
inputs, and so any change to any of these inputs 1is an incre-
mental change. Changes to any input to MEDMOD other than
those listed on Table B-4 results in a replacement by the new
value, not an increment.
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The next six subroutines that can be called by Overlay
MEDMOD are: Subroutines GNAATK, PLBAB, SUBSUB, CTFMOD, SHPSHP,
and POWERP. These six subroutines are called here if and only
if the task force is not in Region 0. Subroutine GNAATK can
generate a Red air attack on the task force. Subroutine
PLBAB simulates the attempt by the Red air attack (if there
is one) to penetrate the Blue land-based air barrier (if there
is one). Subroutine SUBSUB simulates combat between Blue sub-
marines in direct support of the task force and Red submarines
and surface ships in the same location as the task force.
Subroutine CTFMOD simulates the Red air and submarine attack
on the task force; 1t calculates the amount of warning to
the task force and simulates combat between all Blue sea-based
resources and all Red resources in this attack. Subroutine
SHPSHP simulates combat between the task force and Red surface
ships in the same region as the task force. Subroutine POWERP
calculates the number of power projection sorties that can
be flown by carrier-based aircraft during the time period, it
simulates combat between these aircraft and Red SAMs proﬁect-
ing against Blue power projection, and it calculates the
number of successful Blue power projection sorties flown by

type of Blue alrcraft.

Subroutine ADDMOE is the next subroutine called by Over-
lay MEDMOCD. (ADDMOE and the remainder of the subroutines
listed here are called whether or not the task force 1s in
Region 0.) ADDMOE determines whether to stop the simulation
based on the effectiveness of the task force. If the task
force has one or more aircraft carriers, then the simulation
1s terminated if the carriers have essentlally no effective-
ness. (Specifically, the simulation is terminated if the
input number of carriers, XPLAT, is greater than zero and
the working variable XEFFCM, which gives the average effec-
tiveness of the carriers in the task force, is less than
0.00005.) The simulation is also terminated if there are
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no Blue surface ships remaining in the task force (which is
the only way that the task force can lose all of its effec-

tiveness 1f the task force does not contain any aircraft
carriers).

The next three subroutines that can be called by Over-
lay MEDMOD are: Subroutines MOVTF, MOVRS, and ABATCK. These
three subroutines are called here if and only if ADDMOE has
determined that the simulation should not be stopped based
on the effectiveness of the task force. (If ADDMOE deter-—
mines that the simulation should be stopped for this reason,
MEDMOD proceeds to call Subroutines PRTRES and PRTSUM as
described below.) Subroutine MOVTF determines whether the
task force is to be moved to a new region and, if so, it
makes this move and simulates combat that occurs between the
task force and the appropriate Red submarine barrier (if
there 1s one). Subroutine MOVRS determines the number of
Red ships and submarines in each region that are to be moved
to another region, it makes these moves, and it simulates
combat between these Red resources and the appropriate Blue
submarine barriers. Subroutine ABATCK determines whether
Blue will make a carrier-based air attack on the notional
vulnerable Red airbase (based on the new location of the

task force) and, if so, it models this attack.

Subroutines PRTRES and PRTSUM are called after Subroutine
ADDMOE if Subroutines MOVTF, MOVRS, and ABATCK are not
called, and are called after Subroutine ABATCK otherwise.
Subroutine PRTRES is not currently coded; when it is coded,
this subroutine will print out the current values of all
resource varlables in tabular form. Subroutine PRTSUM totals
some summary resuits and writes all the summary results onto
an output file (TAPE10).

If either the stopping criterion of no residual effec-
tiveness in the task force has been met (ISTOP = 1) or the
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maximum number of time periods to be simulated now has been
simulated, the main loop of Overlay MEDMOD is exited, some
variables for output displays are calculated, the MEDMOD
computer program is ended, and control returns to the oper-
ating system level to print the summary output table. Other-
wise, the index of time period, ITP, is incremented by 1 and
the next time period starts (by calling Subroutine TIMET if
inputs are to be changed at the start of this next time

period).

A flowchart of the MEDMOD computer program is given in -
Figure 2. This flowchart is generally correct (at its level
of detail) but, for clarity, it omits a few steps like the
initialization of selected parameters, the calls to PRTSUM on
either side of Subroutine DDAY, and the call to the not yet
coded Subroutine PRTRES.

3. Some Assumptions and Conventions

Before discussing the interactions simulated in the sub-
routines called by Overlay MEDMOD, it is useful to state some

simplifying assumptions and conventions used in MEDMOD.

a. Attrition

Most (but not all) of the resources simulated in MEDMOD

can be destroyed by enemy resources. The exceptions to this

rule are: Blue aircraft carriers, Blue land and carrier-based

AEW aircraft, and Blue land and carrier-based ASW aircraft.

Instead of destroying Blue aircraft carriers, MEDMOD
lowers Their average effectiveness. In particular, XPLAT is
the input which gives the initial number of aircraft carriers
in the task force, and XEFFCM is a working variable that is
initially set equal to 1.0. MEDMOD does not (automatically)
change XPLAT. Instead, if the aircraft carriers in the task

force have suffered sufficient damage that they are, say,
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at 80 percent of their initial effectiveness, then XEFFCM
will have been reduced to 0.80 in MEDMOD.! This convention
is reasonable (given the small number of carriers and the
deterministic nature of MEDMOD), and is consistent with the
R-245 model.

Attrition to AEW and ASW aircraft in the air (caused,

perhaps, by Red fighters) is not simulated in MEDMOD because

this interaction is not believed to be a significant aspect of

the overall combat being modeled. No Red attacks on Blue
land bases are simulated, and so attrition to land-based AEW
and ASW aircraft on the ground is not modeled. Attrition

to carrier-based AEW and ASW aircraft on the carriers is
also not simulated, but unlike the other interactions dis-
cussed above, this atfrition will be simulated in MEDMOD in
the near future. However, it should be noted that, as the
effectiveness of the carrier (measured by XEFFCM) decreases,
the number of sorties that can be flowﬁ by carrier-based ASW
ailrcraft decreases. Thus, attacks on the carrier degrade
ASW capability only (as the program stands now) by degrading
the carrier's capability to launch ASW sorties, not (yét)

by directly killing ASW aircraft on the carrier. (Carrier-
based AEW aircraft have a constant sortie rate as the program

stands now--in the near future this will also be changed.)

In summary, the number of carriers, XPLAT, is constant
in MEDMOD, but the average relative effectiveness of these
carriers, XEFFCM, 1s degraded as the carriers suffer damage.
The numbers of land-based AEW aircraft associated with each
region L, XAEW(L), and the number of carrier-based AEW air-
craft, XAEW, are constant in MEDMOD and their sortie rates

are not degraded; however, attrition to fighter aircraft and

lFor example, the number of Blue attack aircraft available to attack Red
airbases during any time period either is the number of attack aircraft
"alive" on the carrier or is XEFFCM times the initial number of attack
aircraft on the carriers, whichever is less.
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reduction in their sortie rate due to carrier damage reflects
a loss in capability to use this early warning. The number
of land-based and carrier-based ASW aircraft, XASWLQ(L) and
XASW, respectively, are also constant in MEDMOD. The code
will be changed soon to allow attrition to carrier-based AEW
and ASW ailrcraft. Other than these exceptions, all resources
simulated in MEDMOD can suffer attrition due to attacks by
appropriate enemy resources.

b. Time Periods and Clock Time Periods

Time periods in MEDMOD correspond to one cycle through
the main loop in Overlay MEDMOD. Thus, after TIMET, the first
calculation made in é time period is to attempt to generate
a Red ailr attack on the task force (Subroutine GNAATK), and
the last interaction simulated is the Blue air attack of the
notional vulnerable Red airbase (Subroutine ABATCK). MEDMOD
places no formal restrictions on the length of a time period.
(MEDMOD makes no attempt to distinguish daylight from night-
time.) For some purposes, it can be convenient to think of
a time period as being one day long. If this is done, the
day should not be thought of as starting with Subroutine
GNAATK the first thing in the morning and ending with Sub-
routine ABATCK at night. 1Instead, the day should be thought
of as starting with Blue (possibly) attacking Red airbases
(Subroutine ABATCK), then Red (possibly) generating an air
attack on the task force (Subroutine GNAATK), and so on.

Blue power projection might be considered as being flown
throughout the day, and forces could be moved (Subroutines
MOVTF and MOVRS) overnight. As the next morning dawns, Blue

could launch the next day's attack (if there is one) against
Red airbases.

In order to distinguish a "day," which runs from Sub-

routine ABATCK through the movement subroutines, from a cycle,
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which runs through the loop in Overlay MEDMOD, the following
terminology will be used. The period starting with Subroutine
ABATCK and running through the movement subroutines will be
called a "clock time period," while the cycle through the
loop in Overlay MEDMOD will (continue to) be called a "time
period." This distinction is formally used in MEDMOD only

in one respect: If Blue alrcraft can only fly a certain
number of sorties per day (or per clock time period), then
the day (or clock time period) in MEDMOD starts at Subroutine
ABATCK, and ends (for sortie flying purposes) with POWERP--it
does not run from GNAATK to ABATCK.

4, The Major Subroutines of MEDMOD

Overlay MEDMOD calls 14 subroutines. One of these, Sub-
routine PRTRES, has not yet been coded. (Subroutine PRTRES,
when coded, will only print out current numbers of resources,
by type and by location; it will not perform any simulation-
related calculations.) The remaining 13 subroutines are
called the major subroutines of MEDMOD.! These 13 major sub-
routines are the 13 that appear in Figure 2, namely: DDAY,
TIMET, GNAATK, PLBAB, SUBSUB, CTFMOD, SHPSHP, POWERP, ADDMOE,
MOVTF, MOVRS, ABATCK, and PRTSUM. The order here is, with
one exception, the order in which these subroutines would be
called by MEDMOD if all were called as soon as possible. The
one exception is PRTSUM, which i1s called before and after
DDAY, but whose main use is to assist in displaying results
at the end of each time period as shown in Figure 2; therefore
PRTSUM follows ABATCK in the order used in this discussion.

L

These 13 major subroutines are described in the next 13
sections of this chapter (one section for each subroutine).

The order of these sections matches the ordering of the

IMEDMOD contains several subroutines in addition to these 13 major sub-
routines; these other subroutines are called by these 13 subroutines
(or by each other), not by Overlay MEDMOD.
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subroutine stated just above. Each of these sections (except
for the section for TIMET) contains a table which lists inputs
(parameters and resource variables) used in the corresponding
subroutine.l (Subroutine TIMET does not use the value of any
input variable.) Definitions of these inputs are given in
Appendix C. (All inputs to MEDMOD are stored in blank COMMON.)
In addition to listing the inputs, each of these tables also
lists the major indexing varilables used in the corresponding
subroutine, and these indexing variables are defined and dis-
cussed in Table B-6 of Appendix B. Finally, each section lists
the variables stored in labeled COMMON blocks that are used

by the corresponding subroutine. Definitions of these (nec-
essarily working) variables are given in Table B-3 of Appendix
B. Thus, Tables B-3 and B-6 of Appendix B and all of Appendix

C may be quite useful when reading the following sections.
Appendix E contains a copy of the MEDMOD code, which can be con-
sulted for specific details concerning these 13 major subroutilnes

(or concerning any portion of the MEDMOD computer program).

Each major subroutine (except for TIMET) prints out
selected results of its simulation and calculations each time
1t is called. Thus, the output of a MEDMOD run currently con-
sists of the following displays. First, INP prints out the
inputs; a sample output of INP is given in Appendix C. Next,
except for TIMET, each of the major subroutines described below
(and some of the subroutines called by these major subroutines)
prints out its results whenever it is called. This output, in
total, is called the "detailed output" of MEDMOD, and a sample
detailed output is given in Appendix D. (Accordingly, a brief
referral to Appendix D can also be useful when reading the
following sections.) Finally, the summary results are printed--

a sample of this summary 1s given at the end of Appendilx D.

IThese tables list all inputs used, except those that are index limits.
See Table B-7 for information on these input limits. Definitions of
resource inputs are also given in Table B-4.
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B. SUBROUTINE DDAY

Subroutine DDAY models the D-day shoot-out. It is called
once, at the beginning of the simulation, and then only if
the task force is not initially in Region 0. It computes
attrition to Blue surface ships in the task force, to air-
craft on carriers in the task force, and to Red surface ships

and submarines that are in the same region as the task force.

Table 1 lists inputs used in Subroutine DDAY(L).

Table T. Inputs and Major Indexing Variables Used in
Subroutine DDAY(L)

INPUT PARAMETERS USEC IN SUBROUTIME DDAY

DDFAC(KRS) ODSPA(KRS)
D0PKC(XRS) *ENACDS {XRS)
ODPKS(KRS) , *zNACDT (NKRBP1L)
ODRKAA(KRS) IDDAC
DDRKBA(KRS) ICDAS

DDRSA(KRS) '
*THIS VARIABLE IS ALSC USED IN ANCTHES SUBRCUTINE

RESCURCE VARIAZLES USED IN SUBROUTINE DDAY

XPLAT(Ww/ XEFFCHM) XATTCK

XEAQY SIELAT 2

XEAS WA RS(1,L)

XEASWN RS(2,L)

XURGS RS(XRS,L),KRS23
INDEXING VARIABLES USE2 IN SUBRCUTINE DoAY

KRS

L

{NKREP1)

The subroutine parameter L is the initial location of the
task force, which is given by the input LTFMP(1). (See the
description of Subroutine MOVTF for further discussion of
LTFMP.) Subroutine DDAY makes use of the following variables
stored in labeled COMMON blocks:
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Variable -- COMMON Block
ATTCKI -- COMCTF
FGHTRI -- COMCTF
XEFFCM -- COMCTF

The central interaction in DDAY 1s an attack by Red ships
on the task force. The carriers can have different vulner-
ability than the other Blue surfacé ships in this attack, but
all Blue non-carrier ships are assumed to be equally vulnerable
as targets. (Blue direct support submarines are assumed not
to be involved in D-day combat.)

Initially there are RS(XRS,L) Red ships of kind KRS in
the region. (KRS varies from 1 through NKRS.) The input
DDRKBA(KRS) gives the number (not the fraction) of these that
are killed before the attack on the task force. (Throughout

- this subroutine, checks are employed to ensure that no resource

variable drops below zero.) The number of Red ships of type
KRS that attack the task force on D-day is given by the min-
imum of the number of Red-type KRS ships that remain and the
input DDRSA(KRS). Of these attacking Red ships, an input
fraction (given by DDFAC(KRS)) attack carriers; the rest
attack other Blue surface ships. A Red ship of kind KRS fires
an input number, DDSPA(KRS), of shots. These shots need not
all be fired at the same target.

There are two different methods available to calculate
attrition to Blue. Method 1 assumes that Red shooters are inde-
pendent of one another; the attrition equation is the same as
that of Subroutine BINOAT, with NXRS kinds of shooters and one
kind of target. (See the BINOAT code and [6] for details.)
Method 2 assumes perfect coordination between the different
Red shooters, so that shots are distributed as evenly over
the targets as possible. In both methods, each shot by a ship
of kind KRS aimed at a carrier has (input) probability of

31



DDPKC(KRS) of killing it;! a shot aimed at a Blue non-carrier
surface ship has probability of kill DDPKS(XRS). The input
variables IDDAC and IDDAS determine the method used for com-
puting attrition to carriers and attrition to other Blue sur-

face ships, respectively.

Red ships do not suffer attrition during the attack on
Blue. After the attack the input number (not fraction)
DDRKAA(KRS) of the Red ships of kind KRS (1 through NKRS) are
killed.

C. SUBROUTINE TIMET

The purpose of Subroutine TIMET has been discussed at
some length above, and the procedure for changing input values
using TIMET 1s discussed in Appendix A--see, in particular,
Section II.C of that appendix. This section will supplement
those discussions by making three comments about the specific
use of TIMET in MEDMOD and one general comment about incre-

mental variables which apply to any model that uses TIMET.

The three comments about the use of TIMET in MEDMOD are
as follows. First, the parameter of Subroutine TIMET(ICYCLE),
namely ICYCLE, corresponds to the current time period in
Overlay MEDMOD. Furthermore, when TIMET is called, it is
called at the start of each time period. Thus, 1f a user of
MEDMOD desires to change the value of an input at the start
of time period 11, for example, 11 should be entered in columns
19 and 20 of the appropriate data card as described in Sec-
tion II.C of Appendix A. (This relationship is different
than that used, for example, in IDATAM. TIDATAM calls TIMET
at the end of its periods; so if a variable is to have a
different value in periocd 11 than it had in period 10 in
IDATAM, 10 (not 11) should be entered in columns 19 and 20

ICarriers are not actually killed. Their fighter and attack aircraft (vari-
ables XFGHIR and XATTCK) are killed and their average effectiveness (vari-
able XEFFCM) is degraded.
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of the appropriate IDATAM data card.) TIMET contains one
labeled COMMON block, COMIGO, and this COMMON block contains
one variable, IGO. The next time period in which changes are
to be made is stored in IGO, and Overlay MEDMOD calls Sub-
routine TIMET at the start of a time period only if IGO indi-
cates that changes are to be made then (i.e., only if the
index of time period ITP equals IGO).

Second, since TIMET makes changes at the beginning of
the loop in Overlay MEDMOD, entering 01 (or [blank]l) in col-
umns 19 and 20 of an input data card would have the same effect
as changing the initial inputs--except for inputs used in Sub-
routine DDAY. Changes made at the start of time period 1 to
those inputs used only in Subroutine DDAY would have no impact
on the course of the simulation, and changes at the start of
time period 1 to those inputs used both in DDAY and in other
major subroutines of MEDMOD would be applied after DDAY is
called but before those other subroutines are called.

Third, TIMET either increments the current value of an
input or it replaces the value of an input. FEach input is
treated in only one way--either it is always changed by incre-
menting its value or it is always changed by replacing its
value. In MEDMOD the resource inputs listed on Table B-U4 of
Appendix B are all incremental inputs, and these inputs are
the only incremental inputs; all other inputs to MEDMOD are
replacement inputs.

A general comment concerning TIMET is as follows. TIMET
inputs must be grouped by cycle (i.e., time period) and these
groups must be in ascending order by cycle number. The order-
ing of different inputs within the same cycle is irrelevant.

If an incremental input is incremented multiple times in the
same cycle then all of these increments apply (in a cumulative
manner), not just the last increment. Of course, if a replace-

ment variable is given several new values in the same cycle,
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then only the last value is used. And, as described in Appen-
dix A, if there are multiple initial data cards for any input,
fhen only the last value is used.

Finally, TIMET does not make use of the value of any
input--it only changes these values. TIMET references the
input NEPD, but it uses NEPD only to determine the addresses
of other entries in blank COMMON (i.e., all other inputs);
it does not use the value of the (dummy ) input NEPD.

D. SUBROUTINE GNAATK

Subrqutine GNAATK determines whether Red will launch an
air attack against the task force during the current time

period and, if so, it determines what the size and composition
of this attack will be.

Table 2 lists inputs used in Subroutine GNAATK(L,ITP).

Table 2. Inputs and Major Indexing Variables Used in
Subroutine GNAATK(L,ITP)

INPUT PARAMETERS USED IN SUBROUTIMNE GNAATK
AVAILE(L,IAB)
AVAILT(L,TIAB,KRB)
SMTMIN(L)
[ATKRT (L)

RESCURCE VARIARLES USED IW SUBRGCUTINE GNAATK
ATABT(IAS,KRE)
AESCAB(IAY)

INDEXING VARIABLES USED IN SUBRCUTINE GNAATK
IAag
KRB
L

The subroutine parameter L in the current location of the task
force, and the parameter ITP gives the current time period.
Subroutine GNAATK makes use of the following variables stored
in labeled COMMON blocks:
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Variable -- COMMON Block
BMR -- COMGA
ESC -- COMGA
NTPSLA -- COMGA

If the number of time periods since the last Red air
attack on the task force (given by NTPSLA) is greater than
zero but less than the input IATKRT(L), then no Red air attack
is generated, NTPSLA is incremented by one, and the subroutine
ends. NTPSLA is zero only if there has not yet been an air
attack on the task force. Thus, if NTPSLA is zero or is
greater than or equal to IATKRT(L), Red can attack (if enough
Red bombers are available). The number of available bombers

and escorts are calculated next. If the total number of avail-

‘able bombers is less than the input BMTMIN(L), there is no

attack. Otherwise, there will be an attack consisting of
BMR(IAB,KRB) Red bombers of type KRB from Red airbase IAB,
and ESC(IAB) Red escorts for Red airbase IAB, where IAB =1
denotes the notional vulnerable Red airbase, and IAB = 2
denotes the notional invulnerable Red airbase. If there is
an attack, NTPSLA is set to one.

After these calculations, Subroutine GNAATK prints out
the numbers of Red aircraft (by type and airbase) in the
attack, the numbers remaining on the alrbases, the new value

of NTPSLA, and it ends--no attrition is simulated in GNAATK.

E. SUBROUTINE PLBAB

Subroutine PLBAB simulates the attempt by the Red air
attack generated in Subroutine GNAATK (if such an attack was
generated there) to penetrate the Blue land-based air barriers
(if the inputs state that there is such an air barrier).

Table 3 lists inputs used in Subroutine PLBAB(L). The
The subroutine parameter L is the current location (or region)
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Table 3. Inputs and Major Indexing Variables Used in
Subroutine PLBAB(L)

8

1>

INPUT PAPAMETERS USED IN SUSRCUTINE PL2
IPLACA AHEPEI EG=R
I°Laco rLr3Cz{n35)
PLAEDA(KED) PLPDED
PLAEC=(K2D) PLPKAD(KRA,XBD)
DL AEER RUDIRIKEARIRGR A o rig 2 AT)
PLCALL) PLPKLE{Kc D)
PLFDLL(LBsLs»XKED) PLPKED(KED)

PLPAJO(KRA)

RESQURCE VARIABLES USED IN SUBRCUTINE PL3AB
PLELED(KBD,sLB)
ATABT(IAB,KRB)
AESCA3(IAB)

INDEXING VARIAEBLES USED IN SUBRCLTINE PLZAB

IA2 XKRE
KBD L
KRA =3

of the task force. Subroutine PLBAB makes use of the follow-
ing variables stored in labeled COMMON blocks:

Variable -- COMMON Block
BMR COMGA
ESC COMGA

First, Subroutine PLBAB determines whether there is a
Red air attack or not. If not, the subroutine ends; if there

is one, it continues.

Next, the subroutine determines the number of Blue land-
based interceptors of type KBD, D(KBD), that form the Blue
land-based air barrier. D(KBD) is computed by

NLOC

D(KBD) = ) PLBLBD(XKBD,LB) * PLFDLL(LB,L,KBD) ,
LB =1
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where PLBLBD(KBD,LB) is the number of Blue type-KBD inter-
ceptors associated with Region LB, and PLFDLL(LB,L,KBD) is
the fraction of these interceptors that fly sorties to par-
ticipate in the land-based air barrier given that the task

force is in Region L.

Subroutine PLBAB then calls Subroutine AIRAIR which simu-
lates and computes attrition for the following two interactions
in the following order:

1. Blue interceptors versus Red escorts.

2. Surviving Blue interceptors versus Red bombers.

Most of the input parameters starting with "PL" are detection
or kill probabilities or other parameters for these inter-
actions. Subroutine ATRAIR is also called by Subroutine ABATCK,
as stated in Section M, below; however, a description of Sub-
routine AIRAIR will not be given in this preliminary
documentation.

Results of the first interaction are: the numbers of
Red escorts and Blue interceptors (by type) that are alive
and continuing on their mission, the numbers of these aircraft
that are alive but are unable to participate in additional
engagements (e.g., due to lack of ordnance) and so are return-
ing to their home base, and the numbers of these aircraft
that are killed. The results of the second interaction are:
the numbers of Red bombers (by type) that are alive and con-
tinuing on their mission, the numbers of these bombers that
are alive but have jettisoned their ordnance in this inter-
action and so are returning to their home base, the numbers
of these bombers that are killed, the numbers of Blue inter-
ceptors (by type) that are alive and returning to their home
base, and the numbers of these intercéptors that are killed.
(Note that Blue interceptors can be killed by Red bombers
in this interaction if the inputs to MEDMOD state that some

types of Red bombers are carrying both air-to-air and
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air-to-ground ordnance and that these types of bombers can
return fire against Blue interceptors after jettisoning their
air-to-ground ordnance. Note also that since this interaction
completes the mission of these Blue interceptors, all Blue

interceptors that survive return home here.)

The results of these two interactions can depend on the
numbers and types of aircraft involyed, but not on which bases
these aircraft are stationed. The results applying to each
particular type of aircraft are distributed over the aircraft
of that type from each airbase according to the proportion
of aircraft of that type participating from that airbase. Of
course, 1f there are no Blue interceptors of any type from A
any ailrbase, then no kills occur and all Red aircraft continue

on their mission.

Subroutine PLBAB ends after printing its results.

F. SUBROUTINE SUBSUB

Subroutine SUBSUB models two different interactions each
time it is called. 1In particular, it models Blue direct-
support submarines versus Red submarines and it models Blue
direct-support submarines versus Red surface ships. The first
interaction is intended to model an advance screen of Blue
submarines trying to prevent Red submarines from reaching
the task force, and so SUBSUB is called before Subroutine
CTFMOD in Overlay MEDMOD.

Table 4 lists inputs used in Subroutine SUBSUB(L). The
subroutine parameter L is the current location of the task
force. This subroutine does not use any labeled COMMON
blocks.

The number of Blue submarines present is BSSNDS. (Except
for barrier submarines, all Blue submarines travel with the
task force.) There are RS(1,L) Red torpedo submarines and

RS(2,L) Red missile submarines in the region, but only the
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input fraction SBFRSA(L) of them are assumed to be able to
participate in the interaction. Furthermore, only the input
fraction SBFRSC of these are assumed capable of shooting at
Blue. The input fraction SBFBCS of the Blue submarines are
assumed capable of shooting at Red submarines. (The two kinds
of Red submarines are indistinguishable in this subroutine;
the different kinds of Red surface ships are also treated as
identical. Participation and attrition are assessed propor-
tionately over the kinds of Red ships. These simplifying

assumptions might be changed in the near future.)

Table 4. Inputs and Major Indexing Variables Used in
Subroutine SUBSUB(L)

INPUT PARAMETERS USED IN SUBRIUTINE SUBiL2
S3F3CF SBPBES
SBF3CS S2PAKF
SBFRFA(L) S3PBKS
SBFRFC S3PFD3
S8FRSA(L) S2APFKB
SEFRSC S2PSC3
SEPBEOF S3PSK3
RESDURCE VARIARLES USED IN SUEBRJUTINE SUZBSUB
3SENCS
<S{i,L)
RS {20 L
RS(KFSsL)yKRS23
IRJEXNTNG VARIABLES USED LIV SWSRAUT IME SEasUa
Ki2's
L

Attrition is computed by Subroutine BINOAT; the code
for this subroutine contains (in comment cards) a description
of the attrition equation used. For more background on this

attrition equation see IDA Paper P-1031 [6].

Subroutine BINOAT only computes attrition to targets
caused by shooters. To calculate attrition to both sides,
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a "shoot-then-shoot-back" scheme is used in SUBSUBR. This is

performed using the variables:

BSA = Blue submarines present (i.e., BSSNDS),

BSCS = Blue submarines capable of shooting,
RSA = Red submarines present, and
RSC = Red submarines capable of shooting.

First, BINOAT is called with BSCS shooters and RSA targets
resulting in RSK1 targets killed. The surviving
(RSA-RSK1)*SBFRSC capable Red submarines then attack the BSA
Blue submarines, resulting in BSK1 submarines killed. The pro-
cedure is then reversed. BINOAT is called with RSC shooters
and BSA targets; BSK2 targets are killed. The surviving
(BSA-BSK2) ¥*SBFBCS Blue submarines now attack RSA Red targets,
killing RSK2.

The overall Blue attrition 1s computed as the weighted

average

_/ BSCS RSC
Ll —<BSCS+RSC>BSKJ s (BSCS$RSC>BSK2

The overall Red submarine attrition, RSK, is a weighted average
of RSK1 and RSK2, with the same weights as above.

Rationale that underlies "shoot-then-shoot-back" schemes
is discussed in [7] (which also appears as Chapter D.I of

(8] ) and in [9].

The surviving BSA-BSK Blue submarines then can attack
Red surface ships. The input fraction SBFBCF of them are
assumed capable of engaging Red surface ships. There are
RS(KRS,L) Red ships of kind KRS in the region, where KRS runs
from three through NKRS and indexes the kinds of Red surface
ships.! The input fraction SBFRFA(L) of these Red ships are

INote that the input variable NKRS must be at least three, i.e., there must
be at least one kind of surface ship, even if (continued on next page)
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assumed to participate in the interaction; of these the input
fraction SBFRFC are assumed capable of shooting at Blue.
First, the capable Blue submarines shoot at the Red surface
ships; attrition is assessed by BINOAT. Then the surviving
capable Red surface ships shoot back at Blue.

After all the attrition has been assessed, relevant

quantitiles are printed and updated as appropriate.

G. SUBROUTINE CTFMOD

This section consists of two parts. The first part will
describe Subroutine CTFMOD in a manner similar to the descrip-
tion of other major subroutines presented here. This descrip-
tion 1s relatively brief, and it will be expanded or supple-
mented in a later ("full" rather than "preliminary") documen-
tation of MEDMOD. The second part lists the major differences
between Subroutine CTFMOD and the R-245 model. Thus, a reader
who is not familiar with IDA Report R-245 [1] can skim or
omit the second part; a reader who 1s familiar with R-245
should read the second part and might do so before reading

the first part below.

1. Description

Subroutine CTFMOD models several different interactions.
It simulates attacks by'Red submarines that fire torpedoes
and by Red submarines that fire antiship cruise missiles (ASMs)
at the task force. If there is an air attack on the task
force, 1t models the extent of early warning that the task
force receives, 1t simulates combat involving carrier-based
CAP and DLI fighters versus Red bombers and Red escort air-
craft for these bombers. It models the area-air-defense (AAD)
and ship-self-defense (SSD) capabilities of the ships in the

task force to destroy bomber-~launched and submarine-launched

(cont'd) there are zero ships of that kind. If NKRS < 3, the program stops.
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ASMs, and it models the effect on task force ships of the
torpedoes and ASMs that penetrate these defenses.

Table 5 lists inputs used in Subroutine CTFMOD(L). The
subroutine parameter L is the current location of the task
force. Subroutine CTFMOD makes use of the following variables
stored in labeled COMMON blocks:

Variable -- COMMON Block
ATSORU -- COMSOR
ATTCKI -- COMCTF
BMR -- COMGA

ESC -- COMGA
FGHTRI -- COMCTF
FTSORU -- COMSOR
XCAPST -- COMCTF
XEFFCM -- COMCTF

The first computation made in Subroutine CTFMOD is to
determine whether there is an air attack on the task force
during the time period in question. If there is no air attack
and if Red submarines (of both types) will attack the task
force only during time periods in which there is also an air
attack (as determined by the input IRSUBA(L)), then the sub-
routine ends; otherwise, it continues.

Next, Subroutine CTFMOD initializes certain working
variables to appropriate values based on the current location
of the task force, and it prints out the values of these (and
some related) variables. If Red submarines can attack the
task force, then an input fraction, FSTAQ(L), of the torpedo-
firing submarines do so. If there is no Red air attack and
if ASM submarines only attack the task force during time
periods when there is also an air attack (also as determined
by IRSUBA(L)), then the number of attacking ASM submarines
is set to zero. Otherwise, FSTGAQ(L) of the ASM-firing sub-
marines in the region attack the task force.
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Table 5. Inputs and Major Indexing Variables Used in

Subroutine CTFMOD(L)

INPUT PARAMETERS USED IN SUBROUTINE CTFMOD

AEWD HRMASW SSDASW
ASWF HRMURG SSDURG
BAREAQ(L) HRTAAW STARQ(L)
BARELQ(L) HRTASK STSALV
BARLQ(L) HRTURG SUBSOR
*BUCAP IATRIA TABIOT(I,K)
capmLQ(cL) IRSUBA(L) TAB12(T)
CAPMG(L) PDIN TAB13T(I,K)
CAPMR *PFFCNF TCAP
CAPSTQ(L) PKASW THSCAQ(L)
DLIA PKAT1 THSCTQ(L)
DIT(I,KRB) PKDF1 TPS
D2T(I,KRB) PKIIN T1
*ENACDT(K) PKIN T2
ESLR PKPLDT (K) T3
ESRQ(L) PKPL1 T4
FPPL1 PKPL?2 UBAEWL
FPPLZ PKSST(K) UBAEW
FSTAQ(L) PRWLNQ(L) UBASWL
FSTGAQ(L) SMALLR UBASW
HRMAAW SSDAAW VBT (K)

*THIS VARIABLE IS ALSO USED IN ANOTHER SUBROUTINE

RESOURCE VARTIABLES USED IN SUBROUTINE CTFMOD

XPLAT{(W/ XEFFCM) XURGS XAEWLQ(L)
XEAAW XATTCK XASW
XEASWA XFGHTR XASWLQ (L)
XEASWN XAEW RS(1sL)

[ 3

INDEXING VARIABLES USED IN SUBROUTINE CTFMOD
I K L
IAB KRB

VCAP

VI

WFMAAW
WEMASW
WEMPLT
WFMURG
WFTAAW
WFTASW
WFTPLT
WFTURG
ARLNDQ(L)
WVSIZ
LLAMPF
IMPATT(K)
IMPCAP
IMPDLI
IMPESC
IMPSTG

RS(2,L)
ATABT(IAB,KRB)
AESCAB(IAB)



Next, the ASW portion of CTFMOD is simulated. Both
torpedo and ASM submarines can suffer attrition due to
land-based and carrier-based ASW aircraft. After this attri-
tion is inflicted, ASM submarines fire their missiles and
return to the open sea--they suffer no additional attrition
in CTFMOD. Torpedo submarines, however, must penetrate
through the air barrier imposed by aircraft (helicopters)
from the air-capable ASW escorts, and then they must penetrate
through the ship barrier imposed by (both types of) ASW
escort ships. After penetrating these barriers, each sur-
viving torpedo submarine launches an input number, STSALV,
of salvoes of torpedoes (with TPS torpedoes per salvo) at
the task force and then returns (with no further attrition)
to the open sea. Subroutine CTFMOD uses the number of Blue
surface ships in the task force by type, and the input param-
eters WFTAAW, WFTASW, WFTPLT, and WFTURG, to determine the
targeting of these torpedoes on the various types of ships
in the task force, and it determines the average number of
torpedoes, XSPPLA, targeted against each carrier. Subroutine
CTFMOD then uses XSPPLA, the input array TAB1l2, and the
function FUNC1l2 to determine a factor (XPST) which, when
applied to the pre-torpedo attack average effectiveness of
the carriers, gives the post-torpedo attack aVerage effec-

tiveness of the carrier.

If there are no missile attacks on the task force (due
either to Red bombers or to Red submarines), then XPST is
applied to XEFFCM to give a new value for the average relative
effectiveness of the carriers, attrition to the other ships
in the task force is calculated and applied, these results

are printed, and the subroutine ends. Otherwise, if there

is a missile attack, XEFFCM i1s changed and attrition is applied

after the number of penetrating missiles has been calculated

as described below.
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The first step in considering the missile attack is to
determine the amount of warning that land and sea-based AEW
aircraft provide, to determine the total warning based both
on AEW aircraft and on warning due to sensors on the ground
(whose effectiveness 1s input to MEDMOD via the input param-
eters PRWLNQ(L) and WRLNDQ(L)), and to determine the number
of CAP stations that can be supported considering, in part,
the current number of fighter aircraft on the carriers and

the current level of effectiveness of the aircraft carriers.

Next, CTFMOD enters a loop over certain attrition cal-
culations. In particular, this loop consists of two parts.
The first part calculates attrition to Red bombers (by type),
Red escorts, Blue CAP fighters, and Blue DLI fighters. The
second part calculates attrition to ASMs launched from sur-
viving Red bombers caused by ship-based defenses (i.e., by
AAD and SSD systems) and it calculates the loss of carrier
capability and the attrition to other Blue surface ships due

to penetrating ASMs.

The reason for a loop here is as follows. The first
pass through this loop calculates attrition to the aircraft
involved that occurs before the Red bombers can launch their
ASMs against the task force. The only result used from this
calculation is the number of Red bombers (by type) killed
before they launch their ASMs--attrition to the other air-
craft is ignored in this first pass. This number of Red
bombers killed by type is subtracted from the corresponding
number of Red bombers entering the engagement to determine the
number that launch ASMs, which is used in the second part of
the first pass through the loop.! The second pass through
this loop calculates total attrition (both before and after

ASM launch) to all aircraft (i.e., to Red bombers and escorts,

Ipifferent types of Red bombers can launch different types of ASMs, but all
Red bombers of the same type must launch the same (continued on next page)
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and to Blue CAP and DLI fighters). This total attrition is
assessed against the prebattle numbers of these aircraft--no
attrition results are ignored in this second pass through this
part of the loop. However, the second pass skips entirely the
second part of the loop--there is no reason to repeat these
calculations since the results of the ASM versus task force
battle have already been computed in the first pass. Of course,
procedures other than this double lbop could have been used
here; this particular procedure was selected to reduce the

changes required to an already programmed model.

The only difference between the first pass and the second
pass through the first part (i.e., the air-to-air battle) of
this loop is that the first pass uses the inputs D1T(I,K) and
D2T(I,K) for I=1, while the second pass uses these inputs for
I=2. (K denotes the type of Red bomber here.) These inputs
are distances from the task force, I=1 gives the distance at
which bombers of type K launch their ASMs, I=2 gives the dis-
tance at which these bombers turn around and become invulner-
able. That 1s, CTFMOD does not explicitly model the process
of the bombers being vulnerable as they turn around or when
they are in a tail-chase mode. Instead, CTFMOD requires that
each bomber (by type) must penetrate to a certain (input)
distance from the task force which is, in general, closer
than its ASM release range. It 1is vulnerable during this
additional penetration, but turns around and becomes invul-
nerable as soon as it reaches this distance from the task force.
This input distance should be selected so that the additional
vulnerability it creates matches the true additional vulner-
ability of bombers (by type) turning around and flying away

from the task force.

(cont'd) (perhaps averaged) type of ASM. Each surviving Red bomber of type
K launches the input number ZMPATT(XK) of ASMs of type K.

Le



Details concerning this air-to-air portién of CTFMOD
(and concerning Subroutine ATRTIA which is called in this
portion of CTFMOD) will be given in a later version of this

documentation. (In the meantime, the computer code can be

consulted for specifics.)

The second part of this loop in CTFMOD (which 1s exer-
cised only during the first pass through the loop) computes
the results of the ASM versus task force battle. Kills of
ASMs due to AAD and SSD systems are extracted, and surviving
ASMs impact upon thelir target ships. AAD capability is com-
puted using, in part, the input arrays TAB10OT and PKSST and
the functions FUNCT9 and FUNC10. The target ships of the
ASMs that penetrate the AAD defenses are calculated using the
inputs WFMAAW, WFMASW, WFMURG, and WFMPLT.

The average SSD capability of the carriers 1s computed
using, in part, the inputs FPPL1, and FPPL2, the working
variable XEFFCM, and the function FUNCT5. Carriers can also
have passive defenses, and this capability is computed using
the input PKPLDT(K). CTFMOD thus uses the number of ASMs that
penetrate through these SSD defenses and are targeted against
the carrier, along with the input array TAB13T and the function
FUNC12, to determine the degradation factor to apply to XEFFCM
to give the new relative average effectiveness of the carrier
after absorbing the hits by these ASMs. This factor for
damage due to ASMs is denoted by XPSA in CTFMOD. (Remember,
XPST, the factor for damage to carriers due to torpedoes, has
already been computed but has not yet been applied.) The new
(post-attack) value of XEFFCM is then computed as the product
of the old (pre-attack) value of XEFFCM times XPSA times XPST.

SSD defenses of the other ships in the task force are
computed using the inputs SSDAAW, SSDASW, and SSDURG. The
number of ships destroyed by the ASMs that penetrate these
defenses 1s determined using the inputs PMAAW, PMASW, PMURG,
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HRMAAW, HRMASW, and HRMURG. If there is an ASM attack (so
that destruction due to torpedoes to these ships has not yet
been computed), then the destruction due to torpedoes is
determined here using the inputs PTAAW, PTASW, PTURG, HRTAAW,
HRTASW, and HRTURG. Based on these inputs, the number of
penetrating ASMs and torpedoes, the targeting of these ASMs
and torpedoes, and on the pre-attack number of ships, the
number of surviving AAW escorts, alr-capable ASW escorts,
nonair-capable ASM escorts, and URG ships are computed and
the (first pass of) the loop ends. (Again, a more detailed
description of the ASM versus task force battle will be given
in a later version of this documentation. In the meantime,

the compﬁter code can be consulted for specifics.)

It should be noted that CTFMOD and the R72M5 model assume
that all ASMs and torpedoes arrive at their target ships
within a relatively short time interval. At first this may
sound like a Red-favorable assumption due to possible satu-
ration effects. In one sense, it could be Red-favorable in
that if submarine-launched ASMs arrived at a sufficlently
different time than bomber-launched ASMs, then, in reality,
there would be no saturation assisting ASMs launched from
either mode due to ASMs launched from the other launch mode.
However, in reality, if some ASMs arrive ahead of others,
then the ASMs that arrived first could damage the defenses
of the task force which would make it easier for the ASMs
that arrive later to penetrate. This interaction is not
simulated in CTFMOD or in the R-245 model--all arriving ASMs
face the pre-attack defenses of the task force because all
ship damage is assessed at the end of the whole attack. Also,
CTFMOD and the R-245 model do not inhibit the task force from
killing torpedoes due to the fact that ASMs are also attackilng
the task force, nor do they inhibit the killing of ASMs due
to the fact that torpedoes are also attacking the task force.

Thus, these assumptions of near simultaneous attack of ASMs
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and torpedoes here is strictly Blue-favorable because all
ASMs and all torpedoes face the full pre-attack defenses of
the task force in these models.

The second pass through the aforementioned loop in CTFMOD
computes the total air-to-air attrition (as described above),
it skips the ASMs versus task férce calculations just described,
and proceeds directly to the last portion of CTFMOD, which
is to subtract the kills of aircraft from the appropriate
inventories and display appropriate results. After this is
done, Subroutine CTFMOD ends.

2. Major Differences Between the R-245 Model and
Subroutine CTFMOD

Before discussing these differences, it should be noted
that the R-245 model corresponds directly to (and only to)
Subroutine CTFMOD in MEDMOD. Indeed, Subroutine CTFMOD was
constructed by starting with the computer code of the R-245
model and then making changes to this code--not by building
a new subroutine from the "ground up." All the other major
subroutines of MEDMOD simulate resources and interactions not
played in the R-245 model.! The major differences between
the R-245 model and Subroutine CTFMOD of MEDMOD are as follows:

First, the R-245 model calculates and displays task
force costs. These costing calculations and displays have
been deleted from Subroutine CTFMOD.

Second, the R-245 model allows land-based AEW aircraft
to be armed. As explained in Section A.3.a above, this is
not allowed in Subroutine CTFMOD.

Third, the R-245 model plays only one type of Red bomber
(in any one run) and does not play Red escort aircraft.

1The post-attack capability to launch power projection sorties, which is
an output of the R-245 model, is calculated in Subroutine POWERP, not
Subroutine CTFMOD--but this calculation is a simple multiplication based
on factors determined in CTFMOD.
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Subroutine CTFMOD plays Red escorts and multiple types of Red
bombers.

Fourth, the R-245 model automatically determines the mix
of fighter and attack aircraft on the carriers—--this mix is
input to MEDMOD (and to CTFMOD).

Fifth, the R-245 model only assesses attrition against
Blue aircraft carriers and Red bombers, and the bomber attri-
tion considers only the attrition that occurs before ASMs
are launched. Subroutine CTFMOD assesses attrition against
all Blue surface ships, against Blue fighter and attack air-
craft (both in the air and on the carriers), against Red
bombers (both before and after ASM launch), and against Red
escort aircraft.

Sixth, the method used to determine targets for torpedoes

and ASMs is more flexible in Subroutine CTFMOD than in the
R-245 model.

Seventh, the R-245 model cannot automatically simulate
more than one attack on the task force. MEDMOD automatically
simulates multiple attacks by iterating through Subroutine
CTFMOD, which updatés resources and uses effectiveness param-
eters that can depend on the location of the task force.

H. SUBROUTINE SHPSHP

- Subroutine SHPSHP models intersurface ship warfare. It
comprises two interactions; First, if carriers are present,
aircraft from the carriers destroy Red surface ships. Ir
there are no Red surface ships left after this, the subroutine
ends. Otherwise, a Blue surface ship versus Red surface ship

battle takes place; attrition occurs on both sides.

Table 6 lists inputs used in Subroutine SHPSHP(L,ITP).
The subroutine parameter L is the current location (region)

of the task force, ITP is the current time period, used only
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Table 6. Inputs and Major Indexing Variables Used in
Subroutine SHPSHP(L,ITP)

INPUT PARAMETERS USED IN SUBPOLTINE ShHPSHP

*3UCAP SSFBAK{KEA,KFSS)
*ENACDS(KRS) SSERSVIKRSS, L)
ISS3R SSPBRPR
ISSR3 SSPBKR
*PAFCNF SSPRDB
*PFFCNF SSPRK3
SSBACR(KRSS) SSPRKC
SSCFA

¥THIS VARIABLE IS ALSC USED Ih ANOTHER SUBRCUTINE

AE32UR0c VARTABLES USZ) IM SUZPSUTINE SHPSHP
XPLAT(W/ XEFFCH) XUrPGS
XEAAW XATTCK
XEASWA XFGHTR
BYEASHY FSIXPS,L)54R823

INDEXING VARIABLES USED IN SUSROUTINE SHPSHP
KBA
KRS
KRSS
L

for output purposes. Subroutine SHPSHP makes use of the
following variables stored in labeled COMMON blocks:

Variable -- COMMON-Block Variable -- COMMON Block
ATSORU -- COMSOR FTSORU -- COMSOR
ATTCKI -- COMCTF XCAPST -- COMCTF
FGHTRI -- COMCTF XEFFCM -- COMCTF

All Blue surface ships participate in the interaction
but only an input fraction, SSFRSV(KRSS,L), of Red surface
ships of kind KRSS in the region participate--the rest
neither engage Blue ships nor are vulnerable to them. Two
indexing systems for kind of surface Red ship are used. Red
ship kinds KRS = 1 and KRS = 2 are submarines, which do not
participate in this subroutine. Red ship kinds KRS = 3
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through NKRS are Red surface ships. However, the notation
KRSS, kind of Red surface ship, where KRSS = KRS - 2, is also
used to index Red surface ships. KRSS varies from 1 to NKRSS
(number of kinds of Red surface ship), where NKRSS = NKRS - 2.
(The input variable NKRS must be at least 3; if it is not,

the program stops.) RSSV(KRSS), which equals RS(KRSS+2,L) ¥
SSFRSV(KRSS,L), is the number of Red surface ships of kind
KRSS participating (i.e., vulnerable) in the interaction. (If

no Red surface ships participate, the subroutine ends.)

If carriers are present, the numbers of Blue attack and

fighter aircraft available are initially computed as

AA
FA

min (XATTCK, ATTCKI ¥ XEFFCM)
min (XFGHTR, FGHTRI ¥ XEFFCM)

These numbers are then adjusted for the need to staff CAP
stations and for sorties used up earlier in the clock time
period. One fighter aircraft is equivalent to SSCFA of an
attack aircraft in antiship combat capability (SSCFA is input),
so the weighted number of Blue aircraft available is

BACA = AA + SSCFA*FA, where AA and FA are the initial values

Just described.

A Red surface ship of kind KRSS can be destroyed by an
attack of SSBACR(KRSS) Blue aircraft (counting Blue aircraft
that might be killed, by Red shipboard SAMs, for example, in
the process). SSBACR(KRSS) is an input. Thus, the number of
(weighted) Blue aircraft required to destroy all the Red sur-

face ships participating is

NKRSS
BACR = } RSSV(KRSS) ¥ SSBACR(KRSS)
KRSS=1

If BACA > BACR, then: (a) BACR (weighted) Blue aircraft attack
the Red ships (with attack aircraft only if there are enough

attack aircraft, otherwise fighters make up the shortfall),
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(b) all Red surface ships participating are destroyed, and (c)
the subroutine ends after assessing attrition to Blue aircraft
that occurs in the course of attacking the Red ships. If

BACA < BACR, then attrition to the attacking BACA (weighted)
Blue aircraft is assessed, and attrition to the Red surface
ships is calculated and assessed proportionately--the fraction
BACA/BACR of each kind of Red surface ship is killed. The
remaining Red surface ships, denoted by RSS(KRSS), go on to
fight Blue surface ships.

The surface ship versus surface ship interaction allows
for two different attack protocols for each side, governed by
the input variables ISSBR and ISSRB. These inputs have the
following meaning:

e If ISSBR = 0, different Blue ships perform detec-

tlons independently of one another.

e If TSSBR = 1, the task force, as an integrated
unit, detects or fails to detect each Red ship.

e If ISSRB = 0, a given Red ship detects Blue ships
independently of one another.

e If ISSRB = 1, a given Red ship either detects the
whole task force or detects no Blue ships at all.

The meaning of the input detection probabilities SSPBDR and
SSPRDB depends on the values of ISSBR and ISSRB. In any case,
each ship randomly chooses from the set of targets it has
detected cone target to attack and kills it with probability
SSPBKR (Blue against Red), SSPRKC (Red against carriers), or
SSPRKB (Red against Blue non-carriers). These probabilities
are input. The rigorous statement of assumptions and deri-
vations of the attrition equations used here will be described

in a later version of this paper.

Carriers are not killed. Suppose the calculations indi-
cate that, had the ship not been a carrier, it would have been
killed with probability p. Then the variable XPLAT is left
unchanged, but the carrier effectiveness XEFFCM is updated by

the rule:
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xeFreM(PeY) - xprrem(©1d) & (1-p)

Fighter and attack aircraft on the carriers, XFGHTR and XATTCK,
can suffer attrition due to shots from the Red surface ships.
The input ENACDS(KRS) (for KRS = 3 through NKRS) is used to

compute this attrition.

Quantities are then updated and output as appropriate.

I. SUBROUTINE POWERP

Subroutine POWERP generates power projection sorties
for aircraft from carriers in the task force. The targets
of these power projection sorties may be defended by Red
SAMs. If so, these sorties must penetrate the Red SAM
defenses in order to release their ordnance against these
targets. POWERP does not explicitly model the targets of
these power projection sorties; 1t does model the Red SAMs
and the Blue aircraft versus Red SAM interactions, and it
accumulates successful power projection sorties flown as a

measure-of-effectiveness of the task force.

Table 7 lists inputs used in Subroutine POWERP(L,ITP).
The subroutine parameter L is the current location (region)
of the task force, and the subroutine parameter ITP is the
current time period. Subroutine POWERP makes use of the
following variables stored in labeled COMMON blocks:

Variable -- COMMON Block
ATSORU -- COMSOR
ATTCKI -- COMCTF
CWPPAS -8 COMOUT
FGHTRI = COMCTF
FTSORU L COMSOR
PPSORT o COMOUT
XCAPST LS COMCTF
XEFFCM - COMCTF
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Table 7. Inputs and Major Indexing Variables Used in
Subroutine POWERP(L,ITP)

INPUT PARAMETERS USED IN SU2RDUTINE PIWERP

*BUCAP PPCALI(L) PPPKAS (KRS)
IPPAF PPFASNM(KBA) PPPKSA(KRS,KBA)
IPPAW PPFASS(KZ2A) PPPSAS(KBA,KRS)
PPAEGS (XEA) PPFSVS (KPS) PPSCPR(K3A,L)
PPAVLS(XRS,L) PP2PDAS(KEBA) PPTSCS(XRS)
PPAVSS(KRS) PPPCSA(KRS) WEPPAS (KBA,L)

*THIS VARIABLE IS ALSO USED IN ANOTHER SU3RCUTINE

RESOURCE VARIASLES USED IN SUBROUTINE PCYERP
PPANMS (XRS)
PPRSAM(KXRS)
XPLAT(W/ XEFFCM)
XATTCK
XFGHTR
INDEXING VARIARLES USED IN SU3SRCUTINE POWERP
KBA
KRS
L

The first calculation made in Subroutine POWERP is to
calculate the number of sorties by type of aircraft (attack
aircraft or fighter aircraft) that will be flown during the
time period in question. This calculation considers the
number of attack and fighter aircraft still alive on the
carriers (XATTCK and XFGHTR, respectively), the relative
capability of the carriers to launch sorties (XEFFCM), the
number of fighter aircraft that are reserved for staffing
CAP stations (BUCAP ® XCAPST), the number of attack and
fighter aircraft that have already "used up" all thelr sor-
ties during the clock time period (ATSORU and FTSORU,
respectively), and the input sortie rates used for flying
power projection missions, PPSORR(I,L), where I = 1 denotes
attack alrcraft, I = 2 denotes fighter aircraft, and L 1s
the location of the task force. If there are no power pro-
jection sorties flown this time perlod, Subroutine POWERP
ends; otherwise 1t contilnues.
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Next, Subroutine POWERP calls Subroutine ATRTSS to com-
pute attrition for the Blue power projection aircraft versus
Red defending SAMs interaction. (Subroutine ATRTSS is also
called by Subroutine ABATCK, as described in Section M below,
to compute attrition for the Blue airbase attack aircraft
versus defending Red SAMs interaction.) The input fraction
PPFASS(I) of attacking Blue aircraft of type I (where I is
as above) attempt to suppress the.Red SAMs, and so both Red
SAMs and Blue aircraft can be killed in this interaction.
Outputs of Subroutine ATRTSS include the numbers of SAMs
(by type) that are alive and were not suppressed, that are
alive but were suppressed, and that were killed, and the
numbers-of attacking Blue aircraft (by type) that are alive
and successfully completed their mission (by delivering
ordnance on ground targets other than SAMs), that are alive
but were forced (by the SAMs) to jettison their ordnance,
and that were killed. Details concerning Subroutine ATRTSS

will be given in a later version of this documentation.

Subroutine POWERP stores the (absolute) number of suc-
cessful power projection sorties flown during the time period
in the variable PPSORT (where successful sorties do not count
sorties factored out to do SAM suppression in support of power
projection). Subroutine POWERP also accumulates (in variable
CWPPAS) the total weighted number of successful power projec-—
tion sorties flown so far; the weighting factor used is
WFPPAS(I,L) where I denotes the type of Blue aircraft as above
and L is the location of the task force at the time that the
sorties are flown. (That is, just after Subroutine POWERP
completes 1ts calculations for time period ITP, the variable
CWPPAS contains the total weighted number of successful power
projection sorties flown summed over all time periods from 1
to ITP.) Values of the variables PPSORT and CWPPAS are dis-
played on the summary results table.
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After updating PPSORT and CWPPAS, Subroutine POWERP prints

out its results and ends.

J. SUBROUTINE ADDMOE

Table 8 lists inputs used in Subroutine ADDMOE(ITP,ISTOP).

Table 8. Inputs and Major Indexing Variables Used in
Subroutine ADDMOE(ITP,ISTOP)

INPUT PARAMETERS USED IN SUBRCZUTINF ADDMOC
{NCNE)

RESOURCE VARIABLES USED IN SUBRIUTINE ALCDMCE
XPLAT(W/ XEFFCM)
XEAA\‘?
AEAS WA
XEA S

XURGS

INCEXING VARIABLES USFD IN UBROUTINE ATDMTE
(NONE)

The subroutine parameter ITP gives the current time period,
and ISTOP is as described in Section A.2 above. Subroutine
ADDMOE makes use of the followlng variables stored in labeled
COMMON blocks:

Varijable --- COMMON Block
NTPSIM -- COMOUT
XEFFCM  -- COMCTF

Subroutine ADDMOE is quite short and, with one excep-
tion has been thoroughly described in Section A, above. The
one exception is that the values of the working variables
ISTOP and NTPSIM can be changed in this subroutine. ISTOP,
which is initially set to 0, is set to 1 here if the sim-
ulation is to be terminated. NTPSIM, which is initially
set to 0, is set to the number of time periods simulated so

far 1f ISTOP = 1. Since the simulation is terminated if
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ISTOP = 1, NTPSIM gives the number of time periods actually
simulated in a run of MEDMOD. Since ISTOP = 1 if (and when)
the task force loses all effectiveness, NTPSIM can be less
than the input MAXTP. (As an aside, the name for thils sub-
routine came from the original intent to "add up measures-
of-effectiveness" here, as well as to determine whether to
stop the simulation. Measures-of-effectiveness, in terms

of summary outputs, are now eilther calculated in relevant
subroutines for results specific to those subroutines, or
are totaled in Subroutine PRTSUM.)

K. SUBROUTINE MOVTF

Subroutine MOVTF determines (via function LOCTFF) whether
or not the task force 1s to move during period ITP. If the
task force (heading in elther direction) must cross a Red-
controlled submarine barrier, then MOVTF computes attrition
to the ships (including dlrect-support submarines) in the
task force, and 1t computes counterkills to the Red barrier
submarines.

Table 9 lists inputs used in Subroutine MOVTF(LOCTF,ITP).
LOCTF is the location (reglon) of the task force at the
beginning of time period ITP. Subroutine MOVTF makes use of
the following varilables stored in labeled COMMON blocks:

Variable -- COMMON Block
SCK32 BARSCK
XEFFCM COMCTF

Subroutine MOVTF calls function LOCTFF ("locate task
force function") to determine the desired location of the
task force at the beginning of period ITP + 1. This location
1s determined by two input vectors, LGTHMP(I) (length of
movement perlod I), and LTFMP(I) (location of the task force
during movement period I), where I ranges from 1 to the input
limit MIMP, and indexes "movement period." The task force
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Table 9. 1Inputs and Major Indexing Variables Used in
Subroutine MOVTF(LOCTF,ITP)

INPUT PARAMETERS USED IN SUBROUTIME MOVTF

ATTwG CSCDwd
3ACCDOW(KBS) FM3(KBS)
3ACPCK(KES) ¥ICTL(IZAR)
*3ARLTH({IBAR) +LGTRMP(I)
BECDW(KBS) +LTFMP(I)
CACDWO +MIMP

CPAGY REOW(KES)
CPBPK(KBS) TPAS
CPRSCK(KARS) wTFC30

¥*THIS VARTABLE IS ALSC USED IM SUBRIUTINE MOVRS
+THIS VARIABLE IS USEC IM FUNCTION LOCTFF

RESOURCE VARIA3LES USED IN SUBRCUTINE MOVTF

BSSNNS XEASWN
XPLAT(W/ XEFFCHY) XURG3
XEAAW RSIBEAR(IZAR)
XEASKA
INDEXING VARIABLES USED IN SUBROUTINE MOVTF
I
IBAR
KBS

remains in the reglon LTFMP(I) throughout movement period I.
Thus, for example, LGTHMP(1l) = 2 and LGTHMP(2) = 3 means
that movement period 1 encompasses time periods 1 and 2,
and movement period 2 encompasses time periods 3, 4, and 5.
For the last time period 1in movement period I, the task
force is 1n Region LTFMP(I) at the beginning of that time
period, but is in Region LTFMP(I+l) at the end of the time
period. (That is, MOVIF is called in the middle of the
loop over time periods; therefore, 1f the task force is

to change regions, it does so during a time period.)

Subroutine MOVTF determines the destination DESTF of
the task force. (The working variable DESTF is declared
integer.) Two STOP statements have been put into this sub-
routine as checks; they occur if DESTF > NLOC or if
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|DESTF - LOCTF| > 2. (That is, the task force cannot move
more than one region away from its current location during

& slngle time period.) See Table B-10 of Appendix B for
more information on these STOPs. These stops can be avoided
by manipulating the input array LTFMP.

If DESTF equals LOCTF (i.e., the task force does not
move) or there is no barrier or a Blue-controlled barrier
between regions LOCTF and DESTF, no updating of the task
force ships is necessary. LOCTF is updated appropriately
and the subroutine ends. If there is a Red-controlled bar-
rier, attrition must be assessed.

Theré are three possible protocols that can be used
when crossing a Red-controlled barrier. If carriers are
present, only Protocol 3 is used; it is discuésed below.
Protocol 2 is used if there are Blue ships present with some
air ASW capability. It is_a two-step prbcedure ldentical to
the one described in Subroutine MOVRS, with Red and Blue
reversed. Protocol 1, used if no Blue ships have air ASW

capability, is also identical, mutatis mutandis, to the one
in MOVRS.

Protocol 3 is a three-step crossing procedure. Instead
of crossing along the whole barrier length BARLTH(IBAR), the
task force crosses along a front of width

WTFCB = min(WTFCBO, BARLTH(IBAR))

3

where variable WIFCBO is an input. (Of course, BARLTH(IBAR)
the physical length of the barrier between Regions IBAR-1
and IBAR, is also an input.) Since the barrier submarines
are assumed to be evenly spaced along the total length of

the barrier, this results in the task force being vulnerable

to fewer barrier submarines.

3

The first step of the crossing procedure is similar to
the first step of Protocol 2: ASW aircraft from the carrier
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and escort ships, as appropriate, attempt to kill barrier
submarines. Then the Blue ships transit. The input fraction
FM3(KBS) of the ships of kind KBS transit on Step 3; 1-FM3(KBS)
transit on Step 2. See Table B-6 of Appendix B for a precise
description of variable KBS. All carriers move on Step 3.
(The point here is that barrier submarines counterkilled-in
Step 2 cannot attack Blue ships transiting in Step 3.) 1In
both Steps 2 and 3, barrier submarine counterkills and attri-
tion to non-carrier Blue ships 1s assessed by Subroutine
BARKCK; the procedure is identical, mutatis mutandis, to the
one described above in Subroutine MOVRS. In Step 3, Red
barrier submarines attacking carriers can degrade the average

relative capability, XEFFCM, of the carriers.

After all the attrition to Blue ships and Red barrier
submarines has been computed, results are output and vari-

ables (including LOCTF) are updated as appropriate.

L. SUBROUTINE MOVRS

Subroutine MOVRS moves Red ships (including'submarines)
from region to region. In transit, some Red ships might
have to cross some submarine barriers controlled by Blue.

If this is so, attrition to Red ships, by type, and counter-

kills of the Blue barrier submarines are computed.

Table 10 lists inputs used in Subroutine MOVRS(LOCTF,ITP).
(This subroutine does not use any labeled COMMON blocks.)
The point of departure is the matrix RS(KRS,LOC) which rep-
resents the number of Red ships of kind (type) KRS
(KRS = 1, ..., KNRS) in Region LOC (LOC = 1, ..., NLOC).
There are in fact NLOC + 1 regions, numbered 0 through NLOC,
but Region 0 is a sanctuary for Blue and thus never contains
Red ships.)

The current region, LOCTF, of the task force 1s input

via the parameter list. Subroutine MOVTF has already been
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Table 10. Inputs and Major Indexing Variables Used in
Subroutine MOVRS(LOCTF,ITP)

INPUT PAFAMSTERS USED IN SUBPGUTINE MAVRS

AaRZ2R #*ICTL(IBAR
¥BARLTH(IBAR) PRSN(KRSH)LGC,LOCTFL)
SEDW(KRS) RACCOW(XKRE)
CPBSCK(KRS) RACPCK(KPRS)
CPRPK(KRS) RECDW(KRS)

*THIS VAPTIASLE IS ALSO USED IN SURRMUTINE MCVTF

RESOURCE VARPIABLES USED IN SUBROUTINE “OVRS
3SIBAR(IZAR)
Rc(l LPP)

INDEYING VARTAPLES 11SED IV SUROOUTINE HTNICHS
IBAR
KRS
BEE
LCCTF1

called in the current time period, and LOCTF is the most
recent region of the task force. (Thus, it is assumed that
Red knows this region;) Since LOCTF can vary from 0 through
NLOC, the variable LOCTFl = LOCTF + 1 is also used here to
index the task force region (so that the index LOCTF1 1is
always strictly positive).

The protocol for moving Red ships is as follows. If
the task force is in Region LOCTF, then of the RS(XRS,LOC)
Red ships of kind KRS in Region LOC, the input fraction
PRSM(KRS,LOC,LOCTF1) move one region toward the task force—-
PRSM stands for "proportion of Red ships moving." More tech-

nically, ShlpS in Region LOC move into Regilon NEWLOC, where
NEWLOC is given by

NEWLOC = LOC + |§ggg§ : iggT , for LOC # LOCTF

Of course, Red ships in Region LOCTF do not move, and no Red

ships move into Region 0.
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If there 1s no submarine barrier between Regions LOC
and NEWLOC, or the barrier is Red~-controclled, there 1s no
attrition. For Blue-controlled barriers, attrition is com-
puted by Subroutine BARKCK, which accepts as 1nputs the
number of ships attempting transit by kind, the number of
barrier submarines, and several effectiveness parameters,
and outputs the expected numbers of transiting ships killed,
by kind, and barrier submarines counterkilled. (The assump-
tions underlying the modeling of combat in BARKCK will be
described thoroughly in a later version of this documentation.)

If the Red ships have any ailr ASW capability, a two-
step process 1s used. First ASW aircraft from the ships
kill those barrier submarines they can (these aircraft are
not explicitly modeled; theilr effectiveness 1is represented
through inputs). Then the Red ships (including submarines)
transit the barrier, and are subject to attrition by the
remaining barrier submarines. (These submarines can be
counterkilled by the Red ships.) Of course, 1if Red has no
ailr ASW capability, only the second step takes place. Red
air ASW capability is determined by whether the variable

NKRS

SP = J RACCDW(KR3) * RACPCK(KRS)
NRS=1

ls greater than zero or not.

The barrier crossing procedure is performed for every
Blue-controlled barrier. The matrix RS(KRS,LOC) is updated
to reflect movement and barrier kills and the results are

displayed in the detailed output for the time period in
question.

There can (optionally) be both a Blue submarine barrier
and a Red submarine barrier between two adjacent regions; how-

ever, 1in thils case, no direct interactions between the barriers
are simulated.
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M. SUBROUTINE ABATCK

Subroutine ABATCX models attack of the vulnerable Red
airbase by Blue fighter and attack aircraft from the car-
riers. The Red airbase is defended by Red aircraft and
SAMs ; ABATCK calculates the attrition to Blue aircraft caused
by these Red defenses, attrition to the defenses, and fin-

ally, Red aircraft killed on the airbase.

Table 11 lists inputs used in Subroutine ABATCK(L).

Table 11. Inputs and Major Indexing Variables Used in
Subroutine ABATCK(L)

= 0sd oS e e R
TNRAUT PARAMETERS UZET I°w SUbsrcCL

AAMASTA(KRD) ASBERSIGISHREERA ) TAAED
AAAEDE(XRD) ABFASS(XEA) TABAEQ
AAAZED(KEE) ABFSM(K3A) IAEAF
AACA ABFVS(KRSAM) IABAW
AAPAJO(KBA) ABPDA(K3A) IKRAS(KRA)
AAPDCA(KRD) A3PDS(KRSAM) *PAFCNF
AAPDDE (KRDY) ABPKA(KRSAM) PARK
AAPDED(KEE) ABPKS(KRSANM,KBA) PASS(I)
AAPKAD(KBA,KRLD) ABRPSA{KBASKRSAM) PBCRN(T)
AAPKDA(KRD,KBA) A3TSC(KRSAM) PEDRS(I)
AAPKDE (XRD,K2E) A3YGESSIKRSAM) PBKRN(I)
AAPKED(KEESKRD) AVALED(L,IATF) PEKRS(I)
AASRAAC(L) #pUCAP *PFFCNF
AASRLED FAACAC(L) RARBAR(K)
AASRFA(L) CACOB(K2A,IATF) X1A(L)
AASRFE(L) FFACA(L) XIe(L)
AASRIOD FFACEZ (L) XNRAB
AZAVLIS(KRSAM FHSK(I)

ABCAS IAADA

*THIS VARIABLE IS ALSD USED IN ANCTHER SUBRCUTINE

RESQURCE VARIASLES USED IN SUBRIUTINE A®ATIK

XPLAT(W/ XEFFCM) ATA3T(IAZ,KR3) SHEL

XATTCK AESCAB(IAR) ARANM(KRSAM)

XEGHTR AINTCT ‘ ABRSAM(KRSAM)
INDSXING VASOTIAZLES USED IN SULBRTCUTINE ARATCK

I K3 A KRD

IAS <9 E KRSAM

IATF KR A L

% Kk 2
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Subroutine ABATCK makes use of the following variables stored
in labeled COMMON blocks:

Variable =-- COMMON Block
ATSORU  -- COMSOR
ATTCKI  -- COMCTF
FGHTRI  -- COMCTF
FTSORU -~ COMSOR
NTPSLA  -- COMGA
XCAPST  -- COMCTF
XEFFCM  -- COMCTF

If there are insufficient Red aircraft to warrant an
attack by Blue (this is determined by input variable RARBAB)
the subroutine ends. Otherwise, the numbers of attack and
escort Blue aircraft from the carrier are determined, taking
into account (input) allocations and the number of fighter
alrcraft needed to staff CAP stations. The aircraft are mul-
tiplied by the appropriate sortie rate (see Table 12) to yield
the numbers of sorties flying. Sortie rates are generally con-
sidered as being less than 1.0; the interpretation is that
the number of sorties is the number of aircraft actually
flying. (However, the model can handle sortie rates greater
than 1.0.) If there are insufficient Blue attack or escort
sorties to perform airbase attack (the requirements are
given by the inputs XIA(L) and XIE(L), respectively) the
subroutine ends. Otherwise, Subroutine ATIRAIR is called,

which simulates and computes attritions for the following
two interactions, in this order:

1. Blue fighter aircraft on escort missions versus

Red fighter and interceptor aircraft on defense
missions.

2. Blue attack and fighter aircraft on attack missions
versus surviving Red fighter and interceptor air-
craft on defense missions.
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Table 12. Aircraft/Mission Combinations
Modeled in ABATCK

Afrcraft Sortfe

Variable(s) Variable

Blue attack afrcraft ﬁerforming airbase attack AA SA(1)=AA*AASRAA(L)
Blue fighter afrcraft performing airbase attack FA SA(2)=FA*AASRFA(L)
Blue fighter aircraft performing airbase attack escort FE SE(1)=FE*AASRFE(L)
Red bombers, by kind (KRB=1, ..., NKRB) A(1) through A(NKRB) {n/a)

Red escort afrcraft (total) A(NKRB+1) (n/a)

Red escort aircraft performing defense ED SD(1)=ED*AASRED

Red interceptor aircraft (all perform defense) A(NKRA) and 1D? SD{2)=10*AASRID
{NKRA=NKRB+2)

8yariable ID is declared real in the program.

Most of the input parameters starting with "AA" are detection
or kill probabilities or other parameters for these
interactions.

For each alrcraft/mission combination, one result is
a certaln number of sorties killed. For Blue aircraft on
attack missions, a calculated number are engaged and killed,
a calculated number are engaged, are not killed, but Jettison
their ordnance and return to the carriers, and the rest con-
tinue on their attack mission. Blue escort aircraft and
Red defense aircraft complete theilr missions in these inter-
actions and so all sortles on these missions that are not
killed fly home after these interactions.

Next, the Blue attack/Red SAM interaction 1s simulated
by calling Subroutine ATRTSS. NABSAM kinds of Red SAMs are
played; the current dimensioning of MEDMOD restricts NABSAM
to be either 1 or 2. Results of ATRTSS are: numbers of
SAM fire control centers killed, by kind, actual missiles
expended, by kind, and Blue attack and fighter aircraft
killed, flying home, and continuing on to attack the Red
airbase. Every Blue attack sortie that continues to attack
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aircraft and shelters on the airbase makes an input number,
glven by PASS(I), of equal-effectiveness passes at these
targets (I = 1 is for attack aircraft, I = 2 is for fighter
alrcraft performing the attack mission).

There are multiple kinds of Red aircraft on the ground
indexed by kind XRA. KRA = 1 through NKRB denotes kinds
of Red bombers, XRA = NKRB + 1 denotes Red flghter ailrcraft
and KRA = NKRB + 2 denotes Red interceptors. There is an
input number, SHEL, of alrcraft shelters. A priority shel-
tering scheme 1is used: aircraft of kind KRA = 1 are shel-

3

3

_ tered first, i1f there are any shelters left, alrcraft of

kind KRA = 2 are sheltered, and so forth. This is subject
to the provision that a particular kind of aircraft can fit
into shelters. The input IKRAS(KRA) ("is this kind of Red
alrcraft shelterable?") determines this: 1f IKRAS(KRA) = 1,

kind KRA ailrcraft are shelterable; 1f IKRAS(KRA) = 0, they
are not.

There are ATABT(1,KRB) Red bombers, AESCAB(1l) Red
fighters, and AINTCT interceptors stationed on the notional
vulnerable Red airbase. However, only the input fraction
FACOB(KRA,IATF) of Red aircraft of kind KRA are actually on
the airbase when the attack occurs; the other aircraft are
out flying missions. The fraction of ailrcraft on base can
depend on whether a Red attack on the task force 1s planned
later on in the clock time period (day) or not (IATF = 1 or 2,
respectively). Even though only A(KRA) ¥ FACOB(KRA,IATF)
alreraft of kind KRA are on base, the full amount of A(KRA)
alrcraft are considered as shelterable (if IKRAS(XRA) = 1),
where A(KRA) is ATABT(1,KRB), AESCAB(1l), or AINTCT. This
consideration can result in a "shell game" involving empty
shelters. If IKRAS(XRA) = 0 for some KRA, then some Red
alrcraft cannot be sheltered and so all of these aircrarft
that are on the ground when the Blue attack occurs willl be
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in the open, even though some shelters may be empty. Also,
if FACOB(KRA,IATF) < 1 for some values of KRA and IATF, then
some Red aircraft may be in the open even though some shel-
ters are empty during the Blue attack. This latter event
occurs because MEDMOD assumes that no aircraft can use
another aircraft's shelter while that other aircraft is out
flying a mission. Thus, if FACOB(KRA,IATF) < 1, a Red air-
craft of type KRA may be assigned a shelter but may be out
flying a mission when the Blue attack occurs, and so its
shelter would be empty at that time. If there were not
enough shelters for each shelterable Red aircraft to have
its own shelter, then this would mean that some shelterable
Red aircraft would be in the open even though some shelters
(which are assigned to aircraft that are out flying missions)

are empty.

The attrition to Red from airbase attack is determined by
Subroutine ATRTAB. The Red aircraft on the (notional) vul-
nerable airbase are assumed to be distributed over an input
number, XNRAB, of identical typical (real) airbases; XNRAB
should be chosen such that the size of the typical Red ailrbase
matches the actual real airbases in the group comprising the
notional vulnerable Red airbase. On each typical base there
are an input number (PARK) of parking areas for nonsheltered
aircraft (or for all aircraft, if IABAEQ = 3). The variable
PARK should not be zero. There are three choices of attrition
protocol, indexed by IABAEQ = 1, 2, or 3. These are described
in detail in IDA Paper P-1111, [10]. Also see the ATRTAB code
and the definition of input variable TABAEQ. The different
kinds of Red aircraft have the same vulnerability to being
killed on the ground, the only factor is whether they are shel-
tered or not. (The detection and kill probabilities are
PBDRS(I), PBDRN(I), PBKRS(I), and PBKRN(I), respectively, where
I denotes the type of attacking Blue aircraft, as described
above.) A shelter that is hit (in such a way that an aircraft
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inside it would be destroyed) is itself destroyed with proba-
bility FHSK(I).

Subroutine ATRTAB computes the number of open aircraft,
sheltered aircraft, and shelters killed. ABATCK then deter-
mines Red aircraft killed by kind and updates and outputs

quantities as appropriate.

N. SUBROUTINE PRTSUM

Subroutine PRTSUM totals some summary results and writes
these and other results (described below) onto an output
file (TAPE1C) for eventual printing on the summary results
table.

Table 13 lists inputs used in Subroutine PRTSUM(LC,ITP).

Table 13. Inputs and Major Indexing Variables Used in
Subroutine PRTSUM(LC,ITP)

INPUT PARAMETERS USED IN SUBPOLTINE PRTSUM
AETFL(L)

~

RESUGURCE VARIAZLES USED IN SU3RSUTINE PRTSUM

35SNECS XURGS RSIBAR(IRAR)
3SIBAR(IRAR) XATTCK RS(XRSHLI»KRS.GEL3
XPLAT (w/ XEFFCM) XFGHTO ATABT({I43,XR8)
XEALG PL2L2C(KEC,L) AESCAB(IASZ)
XEASHA RS(1,L) AINTCT
XEASWN RS(2,L)

INDEXING VARIABLEZS USED IN SUSFCUTINE O9RTSUM
IAB KR3
IBAR KRS
K3D L

The calling argument LC denotes the current location of the
task force in this subroutine, and ITP denotes the current

time period. Subroutine PRTSUM makes use of the following

variables stored in labeled COMMON blocks:
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Variable -- COMMON Block
CWPPAS -- COMOUT
CWTPTF -- coMouT
PPSORT -- coMouT
XEFFCM -- COMCTF

Subroutine PRTSUM calculates the following values for
the summary results table. Filrst 1t calculates the current
number of Blue surface ships, excluding aircraft carrilers.
That 1s, 1t calculates TBSHPC, where

TBSHPC = XEAAW + XEASWA + XEASWN + XURGS

The reason for not including carriers here 1s that the number
of carriers, XPLAT, does not vary in MEDMOD, and its (constant)
value 1s printed at the top of the summary results table.

Next, PRTSUM calculates the cumulative welghted number
of time periods that the task force has accumulated through
the current time period--this value 1s denoted by CWIPTF.
CWTPTF is 1initially set to zero in Overlay MEDMOD, and 1t
is incremented here 1in one of two ways, depending on whether
carriers are (XPLAT > 0) or are not (XPLAT = 0) part of the
task force. If carrlers are part of the task force, then
the old value for CWTPTF 1s updated in PRTSUM by adding to
it the term:

XEFFCM # WFTFL(LC)

Thus, at the end of time period ITP, CWTPTF will have the

value

ITP
CWTPTF = [} XEFFCM(i) ¥ WFTFL(LC(1))
1=1

where XEFFCM(1i) is the relative average effectiveness of
the aircraft carriers in the task force at the end of time
period i, LC(i) 1s the location of the task force at the
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end of time period i, and WFTFL(LC) is an input weighting
factor on these locations. If there are no carriers in the
task force, then CWTPTF 1s updated in PRTSUM by adding to

it the term:
TBSHPC ¥ WFTFL(LC)

In this case, at the end of time period ITP, CWTPTF will
have the value

ITP
CWTPTF = ] TBSHPC(1) * WFTFL(LC(1))
1=1

where TBSHPC(1) is the total number of Blue ships in the
task force (since there are no carriers) at the end of time
period 1, and LC(i) and WFTFL(LC) are as described above.
(If there are no carriers in the task force, then XEFFCM
stays constant at 1.0 through a run of MEDMOD.)

Next, PRTSUM calculates the total number of Blue land-
based interceptors alive at the end of the time period,
TBLBDS, by

NKBDPL NLOC
TBLBDS =  } )  PLBLBD(KBD,L) .
KBD=1 L=1

Then, PRTSUM calculates the total number of Blue submarines
alive at the end of the time period, TBSUBS, by

NLOC
TBSUBS = BSSNDS + ) BSIBAR(L). .
L=1

Then, PRTSUM calculates the total number of Red surface

ships, submarines, bombers, and escorts (TRSHIP, TRSUBS,
TRBMRS, and TRESCS, respectively) by
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NKRS NLOC
TRSHIP = J ) RS(KRSS,L) ,
KRSS=3 L=1
NIOC
TRSUBS = ] (RS(1,L) + RS(2,L) + RSIBAR(L)) ,
=il
2 NKRB
TRBMRS = )  ATABT(IAB,KRB), and
IAB=1 KRB=1 .
2
TRESCS = )  AESCAB(IAB) .
IAB=1

Finally, Subroutine PRTSUM writes selected guantities
onto the output file (TAPELO) for eventual printing on the
summary output table. The first row in Figure 3 gives the
column headlngs of the‘summary output table fhat are written
by Overlay MEDMOD. The second row of that figure gives the
names of the variables whose values are written in each column
by PRTSUM. A sample (computer produced) summary results table
is given at the end of Appendix D.

After writing these quantities onto the output table,
PRTSUM ends.

It should be noted that, if there are no carriers in
the task force, then the only useful Blue results described
on the summary results table are CWTPTF (the cumulative
welghted effectiveness of the taék force), TBSHPC (the total
number of ships in the task force), and TBLBDS (the total
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Figure 3. Variables Whose Values Are Tabulated on the Summary Results Table



number of Blue land-based interceptors). All other Blue
results are carrier related.!

0. SUMMARY

Sections B through N above (supplemented by Appendix A
for TIMET and by Appendices B and C for the other subroutines)
are intended to give a reasonably thorough description of
what each major subroutine of MEDMOD is supposed to do and
a general description of how each of these subroutines works.
Indeed, four subroutines (TIMET, GNAATK, ADDMOE, and PRTSUM)
are fully documented here, and two others (DDAY and SUBSUB)
require only that the reader refer to the comments in the
code for Subroutine BINOAT and to [6] for appropriate back-
ground (see also Section 3 of [11] which summarizes the rele-
vant results of [6] in a somewhat more comprehensive setting).
The main overlay, DRIVER, and Overlays INP and MEDMOD are
relatively fully documented in Section A and the appendices.
Thus, only full documentation of the seven subroutines PLBAB,
CTFMOD, SHPSHP, POWERP, MOVTF, MOVRS, and ABATCK (and of the
subroutlnes they call) remains to be written.

1Tt should also be noted that MEDMOD does not automatically zero out the
number of aircraft on carriers (XFGHIR, XATTCK, XAFW, and XASW) when

there are no carriers (i.e., when XPLAT = 0.0). Thus, 1f a user of MEDMOD
chooses to input no carriers and to input positlve nubers of carrier-
based alrcraft, then these aircraft will be counted in MEDMOD ag if they
were flylng misslons from invisible and invulnerable ships. It 1s pos=-
sible that such an output might be useful in rare speclal cases. When

1t is not useful, a user of MEDMOD should simply input no carrier-based
aircraft in those runs in which there are no carriers.
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Chapter III
LIMITATIONS

The first section below discusses some limitations of
the scope of MEDMOD. These limitations are presented in a
logical order, not an order of importance. The next three
sections discuss limitations of MEDMOD given its scope. The
most significant limitations are presented in the first of
these three sections, intermediate limitations are presented
in the second of these sections, and relatively minor limi-
tations are given last. With one exception, the limitations
within each of these last three sections are listed roughly
in order of their importance. The one exception is that the
relatively minor limitations in the last section are divided
into four functional subsections. The first of these sub-
sections contains limitations primarily concerned with geog-
raphy, the second contains limitations primarily éoncerned
with the types of resources being modeled, the third contains
limitations primarily concerned with interactions between

resources, and the fourth states an output-related limitation.

All limitations in scope apply both to MEDMOD and to
the forthcoming improved version of MEDMOD, called NAVMOD.
Limitations given scope that apply to MEDMOD, but not to
NAVMOD, will be parenthetically noted. One characteristic
not listed below is that, at the time this documentation was
written, neither MEDMOD nor NAVMOD had been used in a major
study or analysis.
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A. LIMITATIONS IN SCOPE

1. MEDMOD does not simulate ground versus ground com-
bat (i.e., Blue ground forces versus Red ground forces).
Thus, for example, the timeliness and impact of power pro-
Jection sorties cannot be measured in MEDMOD, and the outcome

of a whole air/ground/sea war cannot be used as a measure-
of-effectiveness.

2. MEDMOD does not simulate Blue land-based air attacks
on Red's (land) airbases nor does it simulate Red land-based
air attacks on Blue's (land) airbases. (A1l combat inter-
actions simulated in MEDMOD involve, in part, either Blue
ships, Blue submarines, Blue carrier-based aircraft, Red ships

3

Red submarines, or Red aircraft on the way to attack Blue
ships.)

3. Neither Blue nor Red land-based close-air support
or air interdiction is simulated. Thus, for example, MEDMOD
cannot address questions like: "Would Blue be better off
if it had fewer carrier-based aireraft to fly power projec-
tion missions and had more land-based aircraft to fly close-
alr support or interdiction missions instead, or would Red
be better off if it used its aircraft to attack Blue ground
forces instead of attacking the Blue task force?"

Note that MEDMOD allows Blue land-based aircraft to pro-
vide defense for the task force, but (as stated in limitations
2 and 3 above) it does not allow land-based aircraft to per-
form the other missions of carrier-based aircraft (such as
power projection or attack of Red airbases). These two limi-
tations might not be significant if land-based aircraft can
defend the task force only when the task force is in areas
in which its aircraft cannot perform either power projection
or airbase attack missions. However, if there are areas in
which land bases can provide significant air defense for the

task force and, at the same time, aircraft from the task
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force can fly power projection missions or can attack Red
airbases (or both), then these limitations could be gquite
severe because, in this case, an equal cost force of land-
based aircraft might perform these missions much more effec-
tively than the carrier-based aircraft. (Of course, if V
MEDMOD were expanded to include Blue land-based aircraft fly-
ing power projection and airbase attack missions, then Red
alrcraft should also be able to attack Blue land bases and,
perhaps, to fly power projection missions to mitigate the

effect of the power projection missions flown by Blue.)

4. Protection of sea lines of communication is not directly
simulated in MEDMOD.

oF Chemical warfare is not simulated in MEDMOD. (Nuclear
warfare can be simulated in a manner consistent with MEDMOD's
level of aggregation by using suitable inputs.)

B. MAJOR LIMITATIONS WITHIN MEDMOD'S SCOPE

1. MEDMOD 1is a relatively highly aggregated model (like
the R-245 model [1] or the model discussed in [2], as compared
to detailed models like IDACASE [5], FLOATS [12], or NADS [131).
The fact that MEDMOD is relatively highly aggregated is a
characteristic, not a limitation, of MEDMOD, but this charac-
teristic means that MEDMOD has the advantages and limitations
pertaining to aggregated models. One advantage is that it
simulates many different interactions relatively quickly (in
terms of computer running time), and so it can be used both
as an integrating model to examine the impact of combining
the effects of many individual interactions, and as a para-
metric model to analyze many different cases. The corre-
sponding limitation is that MEDMOD does not simulate any par-
ticular interaction in great detail--each individual simu-
lation is relatively simple. Whether these individual

simulations are overly simplistic or not depends on the
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slmulation, the inputs, and the intended use of MEDMOD. Each
of these 1Individual simulations could be expanded in detail,
but not all such expansions necessarily lead to a net improve-
ment. Rather than display a list of various possible expan-
sions for each individual simulation in MEDMOD aé a list of
potential limltations of the current program, we simply note
that MEDMOD is a highly aggregated model.

2. In general, ordnance supply and consumption is not
simulated in MEDMOD. The reason that this limitation is
relatively important is threefold. First, shortages (even
local shortages) of ordnance on either side can be guite sig-
niflcant. Second, shortages (especially local shortages) may
be likely. Third, ordnance supply and consumption could
reasonably be modeled at MEDMOD's (high).level of aggregation.
Until this limitation is removed, mid-run inputs using Sub-
routine TIMET can be used to reduce the effectiveness or
number of resources due to the consumption of ordnance (and,

perhaps, of other supplies).

C. INTERMEDIATE LIMITATIONS WITHIN MEDMOD'S SCOPE

1. Ship-based and submarine-based cruise missile attacks
on the other side's ground forces and airbases are not simu-
lated (for either Red or Blue) in MEDMOD. (NAVMOD will simu-
late Blue ship-based and submarine-based cruise missiles used

for power projection, but not airbase attack.)

2. Attrition of Blue AEW alrcraft is not simulated, and
the sortile rate of carrier-based AEW aircraft is unaffected
by damage to the carrier. (NAVMOD will simulate attrition to
Blue AEW aircraft while on the carrier, and it will degrade
thelr sortie rates due to carrier damage. Land-based AEW air-
craft are invulnerable to attack both in MEDMOD and in NAVMOD.)

3. Attrition of the jamming capability on either side
is not simulated in MEDMOD. Indeed, neither Red nor Blue
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Jammers are explicitly simulated (though their impact can be

implicitly simulated by suitably adjusting appropriate inputs).

L. Blue land-based air attack of Red surface ships 1is
not simulated in MEDMOD. (This limitation is removed in
NAVMOD. )

5l Mines are not simulated in MEDMOD.

6. Red battlefield defense aircraft (that could protect
Red ground forces against Blue power projection missions) are
not simulated in MEDMOD. The reason that this limitation is
not extremely significant is that, in cases where the impact
of Red battlefield defense aircraft could be important, their
effectiveness could be roughly represented by adding a "dummy"
type of Red SAM, whose effectiveness characteristics would

correspond (as closely as possible) to Red battlefield defense
aircraft, not to a real type of Red SAM.

7. Losses of URG ships do not degrade task force capa-
bility in MEDMOD. (This limitation is partially removed in
NAVMOD. )

D. RELATIVELY MINOR LIMITATIONS WITHIN MEDMOD'S SCOPE

i Limitations Concerning Geography

1. All Blue ships must be in the same Blue task force,
and so all ‘Blue ships (and non-barrier submarines) must be
in the same geographical region at any point in time. The
reason that this limitation 1s not of higher importance is
as follows. Suppose there were two sets of Blue ships in
two different regions, and that (at least) one of these sets
of ships contained no aircraft carriers. Then MEDMOD could
be run twice, once with (only) one set of Blue ships and the
Red resources assigned (or likely) to attack that set of
ships, and once with (only) the other set of Blue ships and
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with the Red resources assigned (or likely) to attack that
other set of ships (the two sets of Red resources should be
mutually exclusive here). If the two sets of Blue ships were
to combine to form one task force (or if Red resources were
reallocated) at some time during the simulation, then this

could be accomplished in MEDMOD by adjusting appropriate

resource values at the appropriate time using Subroutine TIMET.

This combining separate runs approach would also be useful if
each of the two sets of Blue ships contained aircraft carriers
but, for reasons of capability, strategy, or scenario, the
aircraft from (at least) one of these sets of carriers are

not used to attack Red airbases. If a scenario called for

two carrier task forces in two different regions and aircraft
from both forces are to attack Red airbases, then this limi—>

tation could be significant for that scenario.

2. No combat between ships (or ship—baséd resources)
that are in different geographical regions is allowed in
MEDMOD. For example, Blue carrier-based aircraft cannot
attack Red surface ships that are not in the same geographical

region as the task force.

3. All Red SAMs that are defending against Blue power
projection are located in one notilional area; they are not

directly associated with geographical regions.

4,  The geographical regions must be numbered sequentially,

and ships and submarines cannot move more than one region per
fime period. This restriction would probably be relatively
easy to relax for any particular situation, but 1t would be
tedious (and may be computer storage space consuming) to auto-
matically allow all mathematically possible combinations of

moves.

5. A problem can occur if the task force moves into
Region 0 (from Region 1) and then moves out of Region 0 (back

into Region 1). Specifically, Red bombers must "rest":for
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IATKRT(L) - 1 time periods between attacks of the task force
(given that the task force is in Region L), where IATKRT(L)

i1s iInput. As currently programmed, MEDMOD does not count time
periods that the task force spends in Region 0 in determining
when Red bombers can next reattack the task force. This limi-
tation would be quite easy to remove if it were desirable to
model a case in which the task force moves in and out of
Region O, but since this limitation only applies when the

task force moves back and forth this way, it may never be

necessary to remove this limitation.

2. Limitations Concerning Resources

1. DMEDMOD can simultaneously play multiple types of
some resources, but it can only play one type of the fol-
lowing Blue resources (in any one run): aircraft carriers,
AAW escorts, air-capable ASW escorts, non-air capable ASW
escorts, URG ships, submarines in direct support of the task
force, submarines in barriers, carrier-based attack aircraft,
carrier-based fighter aircraft, carrier-based AEW aircraft,
carrier-~based ASW aircraft, land-based AEW aircraft, and
land-based ASW aircraft. Also, MEDMOD can only play one type
of the following Red resources (in any one run): non-barrier
torpedo-firing submarines, non-barrier ASM-firing submarines,
submarines in barriers, fighter aircraft, interceptor air-
craft, and shelters for aircraft. The reason that this limi-
tation 1s not extremely significant (recognizing the fact
that, 1n reality, there are multiple types of all of these
resources) 1is related to the level of aggregation of MEDMOD.
With its relatively high level of aggregation, MEDMOD often
computes the total capablility of a group of resources as the
number of resources in this group times the capability of each
fesource. For example, the total AAW capability of the AAW
escorts 1s computed as the number of AAW escorts times the

average AAW capability of each AAW escort. Thus, MEDMOD would
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assess the same total effectiveness to a defense consisting

of three high quality AAW escorts and three low quality AAW
escorts as it would to a defense consisting of six average
notional AAW escorts (whose individual quality is an equal
average of the high and low quality escorts). Therefore,
assuming the vulnerabilities of these escorts are about equal,
the level of aggregation of MEDMOD is such that multiple types
of AAW escorts of differing quality (and, in general, multiple
types of other resources) can be appropriately simulated by
using noticnal types of resources of average quality.

With one exception, this limitation concerning multiple
types of resources also applies to NAVMOD. The exception is
that NAVMOD will allow all Blue surface ships to be poten-
tially air-capable (e.g., all Blue surface ships can be cap-
able of launching LAMPS sorties, though with different sortie
rates depending on the type of Blue ship). Thus, in NAVMOD,
there will be no fundamental distinction between air-capable
ASW escorts and non-air capable ASW escorts. Accordingly,

a user of NAVMOD could aggregate all ASW escorts into one
notional type of ASW ship, which would "free up" one type of
Blue ship for other use. For example, all ASW escorts could

be lumped into one average type of ASW escort, and the vari-
ables used for the other type of ASW escort could be used to
simulate battleships or any other type of Blue surface ship not
currently simulated in MEDMOD or NAVMOD. (Some minor repro-
gramming of NAVMOD would be required to allow the different
vulnerability of battleships and ASW escorts to be represented,
but this reprogramming would be easy to do.)

2. Shore (ground)-to-ship missiles are not simulated
in MEDMOD for eilther side. This limitation includes both
ballistic missiles and cruise missiles, and it includes both
conventionally tipped and nuclear tipped missiles. A related
but relatively'less important limitation is that long-range :

82



ship~to-ship (and submarine-to-ship) missiles are not simulated
in MEDMOD. 1In particular, this means that: (a) ships in one
region cannot shoot at ships in other regions (as was stated

in Limitation 2 of Section D.1 above), and (b) Red surface
ships are vulnerable to attack by Blue carrier-based aircraft
before the Red ship can fire missiles at the Blue task force
and before the Blue task force can fire its ship-based missiles
at the Red attacking ship.

3. Red submarines in regions either are either missile-~
flring submarines or torpedo-firing submarines, but not both.
Agaln, this limitation is relatively not important because,
for example, two Red submarines that can fire half a load
of missiles, then move in to fire half a load of torpedoes,
can be modeled as one torpedo-only submarine and one missile-~
only submarine. This approach for modeling Red submarines
that would be used‘to fire both torpedoes and missiles i1s not
rigorously correct, but it may be good enough at MEDMOD'S level
of aggregation and it would be relatively easy to change if a
more rigorous approach were desired.

L. Damage to resources cannot be automatically repaired
during a MEDMOD simulation. This limitation would be easy
to remove, 1if desired, by adding code to allow the repair of
resources during the simulation. However, it would be diffi-
cult to reflect repair rates which differ as a function of
the real types of resources which are aggregated into the
notional types played in MEDMOD. For example, it would not
be hard to allow AEW escorts, on average, to be repalred at a
different rate than average ASW escorts, but i1t would be hard
to allow the various real types of AEW ships that make up the
one notional type of AEW escort simulated in MEDMOD to be

. repaired at different rates. All resources except carriers

can be "manually" repaired in MEDMOD using Subroutine TIMET
(and NAVMOD will allow all resources including carriers to be
repalred this way).
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5. MEDMOD does not simulate Red aircraft carriers at

fhe same level of detail as it simulates Blue alrcraft carriers.

A rough and implicit simulation of Red aircraft carriers is
possible in MEDMOD, and NAVMOD will allow a much finer, but

still implicit, simulation of Red aircraft carriers.

6. The number of Blue aircraft carriers, XPLAT, is
constant in MEDMOD. This is not a significant limitation
since the relative average effectiveness of the carriers,
XEFFCM, 1s varied. However, in reality, a carrier might be
sufficiently damaged that it leaves the task force thereby
reducing the number of carriers (but increasing the average

effectiveness of the remaining carriers).

7. Red bombers must be ordered by effectiveness in
MEDMOD. . That is, if multiple types of Red bombers are being
simulated, then Red bombers of type 1 must be better than
Red bombers of type 2, and so forth, where "better" is mea-
sured in terms of velocity and penetration ranges only. In
particular, the input arrays VB, DIT, and D2T must satisfy:

VB(K) > VB(K+1)
DIT(I,K) > DIT(I,K+1) I=1,2
D2T(I,K) > D2T(I,K+1) I=1,2

for all K such that 1< K< NKRB-1.

8. Armed AEW aircraft are not simulated in MEDMOD.
(The R-245 model simulates land-based, but not sea-based,
armed AEW aircraft.)

3. Limitations Concerning Interactions

1. The various combat models (i.e., combat subroutines)

of MEDMOD are at various levels of detail. In particular,
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the most detailed combat model is the model of air and sub-
marine attack on the task force in Subroutine CTFMOD. For
example, CTFMOD explicitly distinguishes between killing a
Red bomber and killing an ASM launched from a Red bomber,
and, 1n doing so, i1t explicitly represents the self-defense
capabilities of Blue ships against Red missiles. This level
of detail is not contained in other subroutines of MEDMOD.
Conversely, the D-day interactiog simulated in Subroutine
DDAY constitutes the least detailed combat model in MEDMOD.
The idea here is that the first few hours of D-day combat

can be more appropriately simulated "off-line" by a model
with details and interactions specifically suited to D-day
combat. The results of such a model could then be fed into
the aggregated model of Subroutine D-Day. The other combat
models of MEDMOD are roughly comparable in detail and 1lie
between these two extremes. This structure was adopted because
of the relative importance of the interactions in CTFMOD and
because of the availlability of other models to serve as combat
models in MEDMOD. The point of this limitation is to note
that some interactions simulated in CTFMOD have corresponding
interactions that are simulated with less detail in other
subroutines of MEDMOD, and it would be possible (though not
necessarily desirable) to simulate these other interactions

at the same level of detail as in CTFMOD.

2. MEDMOD will not automatically allow Red multi-purpose
aircraft to serve as bombers on some days and as escort air-
craft on other days.

3. The model of Blue air attacks on Red (land) air-
bases simulates attacks on aircraft in the open and in shel-

ters, but it does not simulate attacks on runways or other
facilities.

L, MEDMOD assumes coordination between air-launched
and submarine-launched cruise missiles in that both types

of crulse missiles contribute towards saturation of the area
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and point defense of the task force (i.e., MEDMOD assumes

that both types of missiles arrive at thelr targets at about
the same time). If i1t is desired to explicitly simulate

lack of coordination between alr and submarine launches,

fhen the current procedure would need to be modified. Appro-
priate modifications would not be difficult provided that the
specification of which type of missile arrives first can be
made. Damage due to the missiles that arrive first would

have to be assessed before the later arriving missiles are
engaged. (That 1s, later arriving missiles would not benefit
from saturation due to earlier arriving missiles but would
benefit from damage caused by earlier arriving missiles.) -As
a related point, saturatlon is played in a relatively simple
way 1in MEDMOD. A more general and more sophisticated approach
based on queueing theory has been developed and tested at

IDA, but it has not been incorporated into MEDMOD. If improve-
ments to this portion of MEDMOD are made, then this more
general queuelng theory approach to saturation could be

consldered.

5. All Blue surface ships and ASW aircraft that can
shoot at Red submarines attacking the task force do so before
those Red submarines can fire at the task force in Subroutine
CTFMOD. (This restriction does not apply to Subroutine DDAY.)

6. After the Red submarines that are attacking the
carrier task force have launched their weapons (mlssiles or
porpedoes), they are assumed to escape the task force without
further harm. That is, flaming datum prosecution of sub-

marines is not simulated in MEDMOD.

7. Blue carrier-based aircraft can engage only Red
aircraft, not ASMs launched from these ailrcraft.

8. Many tactical decisions are made in MEDMOD. These
decisions typically involve when to attack, where to attack,
how much to attack with, and similar questions for defense.

.86



These decisions either are made directly by inputs or are

made according to relatively simple decision rules based on
input parameters. Decisions made directly by inputs do not
(automatically) consider the status of the war at the time

the decision is made. Decisions made by simple decision rules
consider some aspects of the status of the war, but they are
not so elaborate as to consider every related aspect of
combat, nor do these decision rules solve for optimal deci-
sions with respect to an overall measure of effectiveness.

The intent in constructing these decision rules was to keep
them relatively simple, to base decisions only on those
aspects of combat that would usually be the most important,
and to usually make reasonable but not necessarily optimal
decisions. However, the fact that the decision rules used

in MEDMOD are simple heuristic rules based on only a few of
the relevant aspects of combat means that these rules will,

in general, produce non-optimal decisions which, from time

to time, may be far from optimal according to overall measures
of effectiveness.

4. A Limitation Concerning Qutputs

MEDMOD does not produce a summary killer-target (or
killer-victim) scoreboard. Such a scoreboard could be man-
ually constructed by examining the detailed output of MEDMOD,
and additional code and computer variables could be added to
MEDMOD to produce one or more such scoreboards, but none are
automatically produced now. '
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THE INP ROUTINE

I. INTRODUCTION

IDATAM is a model of air combat, and IDACASE is a model
of naval combat. Both of these models use essentially the
same computer routine to read and display inputs. This routine
is called INP.!

This appendix contains extracts from the documentation of
IDATAM (IDA Paper P-1409, February 1979) and the documentation
of IDACASE (IDA Report R-255, September 1981). These extracts
discuss: (1) the preparation of inputs in the format required
by INP, (2) the steps required to add or delete input variables
in INP, (3) the conversion of INP to computers other than those
like IDA's CDC-6400, and (4) some of the features of INP.

The extracts from the documentation of IDATAM comprise
Chapter II of thils paper. These extracts consist of Chapter
IT (Sections B and C) and Appendix F of P-1409.

The extracts from the documentation of IDACASE (portions
of Appendix C of that documentation) comprise Chapter III
of this paper.

One difference between these two extracts is that IDACASE
is a Monte Carlo model, and the first input to IDACASE is a
card contalning the seed (or a blank card, which causes a
seed to be randomly selected). IDATAM is a deterministic
model and so needs no seed. The format of the inputs to

14 somewhat different version of INP is used to read and display imputs for
the TACWAR model (IDA Report R-211, Volume III, Part II, November 1977).
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IDATAM 1s identical to the formats of the inputs to IDACASE,
except that IDATAM has no seed card.

MEDMOD, 1like IDATAM, is a deterministic model, and so
MEDMOD does not need (and cannot accept) the seed card
described in the extract from IDACASE.

One feature of INP 1s that it allows "mid-run" changes
to input variables to be read in INP; these changes are read,
stored, and then applied during the ccmputer run by an asso-
ciated routine called TIMET. IDATAM models an air war as
occurring over many time periods'(e.g., over many days), and
IDATAM uses TIMET to change input values during the course
of the war (i.e., between specified time periods). IDACASE
models one raid of Antiship Missiles (ASMs) attacking a naval
task force, but it does not model multiple time periods. ,
Accordingly, IDACASE cannot use the TIMET routine to updatew
input variables over the course of a war. , Instead, IDACASE

uses TIMET to allow séveral different cases or scenarios to
be evaluated in one computer run. MEDMOD, like IDATAM, models

combat over multiple time periods and so it uses TIMET in a
manner similar to IDATAM, not IDACASE. The format of the
inputs used by TIMET is identical for IDATAM, IDACASE, and
MEDMOD--IDACASE differs from IDATAM and MEDMOD in the inter-
pretation and use of these inputs.
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II. EXTRACTS FROM THE DOCUMENTATION OF IDATAM
CONCERNING INP

This section consists of Sections B and C of Chapter II
and of Appendix F of the documentation of IDATAM (IDA Paper
P-1409).

B. MACHINE CONVERSION

IDATAM is written in FORTRAN for a CDC 6400 computer with
150K octal core. It can be converted to other machines which
have a FORTRAN compiler. However, some changes may be required.
This chapter outlines parts of the program that may need to
be changed in order to run IDATAM on machines other than CDC
computers. '

Conventions of the CDC 6400 computer require the first
card of a brogram to be a PROGRAM card. All files are
declared in the PROGRAM card of MAIN. IDATAM is broken into
overlays. By CDC convention, the first routine in the overlay
must have the characteristics of a FORTRAN main program (not
a subroutine). Therefore, there is a PROGRAM card for each
overlay or a total of seven PROGRAM cards. Overlays are
defined by an OVERLAY card with the following format:

OVERLAY(1fn,1l7,15)

.

where
1fn

the logical file name of the retention file,
(i.e., IDATAM or ATTRTN)

primary level number

11

1o secondary level number.

Since there is an OVERLAY card for each overlay there are a total
of seven OVERLAY cards. An overlay is called by the following
statement:

CALL OVERLAY (fn,171,1p,p)

A=3
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where

fn - the logical file name of the retention file in
left-justified hollerith code (i.e., SHIDATAM,
6HATTRTN)

ll - primary level number
12 - secondary level number

p - recall parameter. If p equals 6HRECALL, the
overlay 1s not reloaded if it is in memory.

There are six OVERLAY calls in MAIN, and two in AIRATT
making a total of eight CALL OVERLAY cards. This makes a
total of 22 cards (7 PROGRAM, 7 OVERLAY, and 8 CALL OVERLAY)
which may need to be changed.

The input routine, INP, was designed to assist the user.
As a result, the input formats are general and easlly under-
stood, but the routine itself 1is fairly complicated. There
are three main concerns in INP in relation to machine conver-
sion: ENCODE/DECODE statements, word size, and character

conversion.

ENCODE/DECODE are statements which perform memory-to-
memory transfer of data often called core-to-core I/0. The

parameters are defined as follows:

ENCODE(c,n,v)L
where

¢ - unsigned integer constant or a simple infeger
variable (not subscripted) specifying the number
of characters in the record; ¢ may be an arbi-
trary number of BCD characters

n - statement number, variable identifier, or
formal parameters representing the FORTRAN
statement

v - variable or array ldentifier which supplies
the starting location of the BCD record

L - input/outoput 1list.

A-4
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The information in the list variables, L, is transmitted
according to the FORMAT statement n and stored in locations

starting at v, ¢, BCD characters per record.
DECODE(c,n,v)L

The information in ¢ consecutive BCD characters (starting at
address v) 1s transmitted according to the FORMAT statement

n and stored in the list wvariables.

The CDC 6400 computer has a 60 bit word, 6 bits per
character making a 10 character word. Variables which need
this character space will have to be declared large enough
to handle up to 10 characters and be referenced accordingly.

As will be explained 1in Section C below, there 1s an
option in the input routine that allows the user to increment
or replace input data after any cycle. To implement this option
there is a two-character cycle code in columns 19-20 of the
input data cards. Cycles u through 99 are coded as requiréd and
blanks are converted to 0. If a simulation is longer than 99
days, day 100 1s coded as AQ, 101 as Al, 110 as BO, 197 as J7,
etc. This two character code is read in A format and converted
to a numeric value in machine dependent ccde. ‘Alphanumeric
characters are assumed to have the following values:

Character Octal Code Character Octal Code
A 01 0 33
B 02 1 34
o) 03 2 35
Z 32 9 by

-

It should be easy to make this conversion for any machine.



Cl PREPARATION OF INPUTS

There are two consecutive groups of data which are read
in as inputs. The first 1s an alphabetically ordered deck
of definitions of the input variables. The second group of
data consists of the values of the input variables. Each
deck is followed by a card with "ZZZZZZ" in the first six
columns as a delimiter..

The definition of the input deck should not change unless
an input's definition is altered. The format of the cards in
this deck 1s:

Card Column Contents
1-6 Input variables name (left justified)
7 Sequence number of card (1-5)
8-77 Definition of the input variable.

Up to five cards may be used per definition and the sequence

number must have the value one through five.

The card format for the second deck is:

Card Column Contents
1-6 Input variables name (left justified)
7-8 Continuation code
9 Not used
10-12 First argument, if needed, (right
Justified) 4
13-15 Second argument, if needed, (right
Justirfied)
16-18 Third argument, if needed, (right
Justified)
19-20 Cycle number, if needed, (right
Justirfied).
A=-6
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Card Column Contents
21-30 Data field 1
31-40 Data field 2
41-50 Data field 3
51-60 Data field 4
61-70 Data field 5
71-80 Data fileld 6

There are six ten-character data fields (columns 21-80)
for actual data values. All inputs follow the standard FORTRAN
typing rule (i.e., names beginning with I-N are integer, and
otherwise are assumed to be real). Floating point numbers are
read in with an F10.0 format. This means a decimal point must
appear in the field if the input value has a fractional part.
Integers are read in with an I10 format and must be right
justified. There are also four alphanumeric variables, AACT,
AAMT, ALRS, and AMRS, whose values are read in with an AlQ
format.

The first, second, and third arguments are used to indi-
cate how the data are to be stored. For example, assume input
values are to be coded for a one-dimensional array, BB, dimen-
sioned to 16. Three cards are required. The first card
contains BB in columns 1 and 2, either a blank or 0 in column 8L
and the data values for BB(l) through BB(6) in the six data
fields. The second card contains the variable name, a "1" in
column 8, and has values for locations BB(7) through BB(1l2).

The third card contains the variable name, a "2" in column 8,
and has values for locations 13-16 of BB.

?w;u.-.‘ Allonan Bt s i i a7 P TS ITOL LI )
L) N TS SRR Y V1. SN . e T T ITS . A I Ay /-
lqﬂ ‘i,h‘ ....... 1 o ® e St e O g eI g
|QBJ—I.L.L.‘.JL_L__L_L_J_J_A_|_L.L_;._1_4.1:1_1_LL'17L11;111|; ...lllllu‘lli_;_j_tlluno111111:1: Il b g
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Assume input is required for an array ABCDEF(2,7) with the

following values:

Column
1 2 3 4 S 6 7
Row 1 29 140 11.4 1.0 0.5 3.5 10
2 10 10.5 11.4 10.5 12 12 13

The coding can be done in two ways.

the data in rows.

Specify the variable name,

The first way is to enter

the first argu-

ment, I=1, and enter 6 values on the first card, followed by
a second card with the variable name, a "1" in column 8, I=1,

and a single value.

Then repeat the above for I=2.

PO I T TR I TAI LTI CI I 90920090 Juy o1 20e 071 t ILILTIOL LT
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ABCDEIFT (1 N T A are AT S T WA Y 11 AU A I AN IR S S I | NN | TN O U I O O AT N S S U I 1
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J=1,
on a card and provide two values; repeat for J=1 through 7.

The second method 1is to specify the second argument,

[ — o ] A,
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The latter method enters the data by columns. For this
the first method requires fewer cards, but the user

and if

example,
may find the second method easier to read, verify,

necessary, change.

Next, assume input is required for array MMM(2,6,2) with

the values:



2 4 5 6
3 5 7 9 11
4 8 10 12
15 17 19 21 23
16 18 20 22 24

1 Row
Plane

2 Row

N o
mSNHH

In this case three methods are available. Either specify
arguments I and J, J and X, or I and K. The first two methods
will require twelve cards, whereas the third method will
require four cards. If I and J are specified, the twelve cards

would appear as:
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If I and K are specified, the four cards would appear as:
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Once an iﬁput deck has been set up, the user may wish to
make variations by changing the values for some of the input
variables. One way to do this without having to delete the
original card(s) is to place the card(s) with the updated

(28)



value(s) anywhere after the original card(s), but before the

input cards for the next cycle.

simply accepts the last input value.

For cycle zero, the program

The same principle holds

for replacement variables for cycles beyond cycle zero. How-

ever, all cards for incremental variables are processed after

cycle zero.

For example, 1f it 1s desired to change the fourth

element of array BB to 10.0, the original card could be
retyped with 10.0 in the fourth data field, or an additional
card could be inserted anywhere

after the original cards.

This card would contain "BB" in columns 1 and 2, a "4" in
column 12, and the value "10.0"

This latter method may be convenient 1f there are many changes

to be made.

in data field 1, columns 21-30.

Input varlables can be updated after any cycle. The

cycle number is in card columns 19-20. As explained at the

end of Section B above, cycles zero through ninety-nine

are represented by the numbers 0 through 99, with 0 or a blank
representing cycle 0.

If the simulation 1s to be run longer

than 99 cycles, AQ represents 100 cycles, Al represents 101,

BO represents 110 cycles, J7 represents 197 cycles, etc.

Cards in this deck must be in ascending order of cycles. Some

input variables are incremented (see Appendix C [of P-1409],

Incremental Variables) by the values in the data fields; all

values are replaced by the new values.

The program [IDATAM] is now dimensioned so that the upper

bounds on the following variables are:

NAC (maximum
NAM (maximum
NLS (maximum
NMS (maximum
NQRAT (maximum
NS (maximum

number
number
number
number
number

number

of
of
of
of
of
of

types
types
types
types
types
secto

of
of
of
of
of
rs)
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aircraft) L5
air munitions) 10
long range SAMs/HIMADS) 3
medium range SAMs/SHORADS) 6
QRA aircraft) 7

2



These variables can be increased provided that all the appro-
priate COMMON and DIMENSION statements are changed, and that
the program will still fit into core.

There are no internal checks made on the consistency of
inputs. For instance, there will be problems if the variables
listed in Appendix D [of P-1409] are zero. Care should alsoc be
taken when preparing the variables which involve the allocations

of aircraft.

A-11
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PROCEDURE FOR ALTERING THE LIST OF INPUT VARIABLES

This appendix is only for the user who wishes %o add,
delete, or redimension input variables in the model. The

data decks for IDATAM are relatively easy to prepare. However,

the input routine, INP, which processes these decks is fairly
complex. To allow the user the convenience of a simplified
input scheme, a cross reference map of the input varizbles,
which are defined in blank commeon, 1s used in INP. The cross
reference map, IVARQ, is keyed on the input variable name.

If blank common is to be changed, IVARQ must be updated to
reflect the change. IVARQ 1s defined by a set of DATA state-
ments. An independent program named COMM is used to recreate
the DATA statements when‘COMMON 1s changed. A run to change
& statement in COMMON from "COMMON BLRS(3,2,2)" to "COMMON
BLRS(4,2,2)" might appear as:

Card No. Card Description of Action

1 JOB CARD Job identifier, request 150K.

2 REQUEST (OLDPL ,HI)B(0001/FP) Request tape which contains
program.

3 NUPDATE (N=PL) Update COMMON (cards 21-23).

4 RETURN OLDPL Returns OLDPL.

5 NUPDATE (Q,P=PL) Copy updated COMMON onto TAPE
10 (cards 25-27) .1

) FTN. Compile Program COMM (noted
card 29).

'See the text following this example for a specification of TAPE 10.

A-12
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Card No.

10
11

12
13

14
15
16
17
18
19

20

21

22

23

LGO.

REWIND,TAPE1S.

RFL,150000.

REQUEST(NEWPL ,HI)B(SAVE)

NUPDATE(N,F,R=C,P=PL)

REWIND LGO.
FTN(I=COMPILE,A,T,R=3)

REQUEST (BIN,HI)B(SAVE)
REWIND,LGO
COPBF(LGO,BIN)
REWIND,LGO.

CLEAR

LGO.

7/8/9
*IDENT COMCHG.1

*DELETE COMM.13

COMMON BLRS(4,2,2)3

Description of Action

Load and execute Program COMM
(data noted card 21)(decreases
field length).

Rewind tape 15 for later
processing.

Increase field length to 150K.
Request a save tape named NEWPL.

Do update (cards 33-35) to
create a new program on NEWPL.

Rewind the load file.

Compile program to create load
file, LGO.

Request a save tape named BIN.
Rewind the load file.

Copy LGO onto BIN.

Rewind load file.

Zero out memory.

Load and execute program, IDATAM.
NOTE:End of Control Stream

Delimiter.

Arbitrary identifier for
NUPDATE. !

Delete the old COMMON card,
COMMON BLRS(3,2,2).2

Insert the new card in COMMON.

LCOMCHG.1 is the example identifier used here.

2COMM.13 is assumed to specify the card COMMON BLRS(3,2,2) in this example.
3This card starts in colum 7.
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Card No. Card Description of Action
24 7/8/9 Delimi ter.
25 *IDENT COPY1 Arbitrary identifier for NUPDATE.*®
26 *COMPILE COMMS Compile COMMON.
27 *COPY COMM,COMM. 2, Copy updated COMMON onto
CHG13.21,TAPET0 TAPET0.8
28 7/8/9 Delimiter.
29s PROGRAM COMM7 Create new data statements on
TAPE15 from TAPE1OQ.
30 7/8/9 Delimiter.
31s DATA FOR PROGRAM COMMS Exceptions to type rule.®
32 7/8/9 Detlimiter.
33 *IDENT DSTMT2° Arbitrary identifier for NUPDATE.
34 *YANK DSTMT1? Delete o1d data statements.
35 *INSERT CHG18.610 Insert new data statements.
36 *READ TAPE1S Read the data statements from
TAPE1S.
K/ 7/8/9 Delimiter.
38 IDATAM DATA DECKS Definitions and values.
39 6/7/8/9 Delimiter.

SCOMM refers to a deck, not a Program here.

5CCMM.2 and CHG13.21 are assumed to include all of the inputs and nothing
else.

'The FORTRAN deck of cards which is PROGRAM COMM goes here.

8The required cards which give the data for PROGRAM CCMM go here—see the
text which follows for the definition of "exceptions to type rule."

°This assumes that the old data statements were all identified by DSTMT1
and that the new set of data statements is to be identified by DSTMT2.

10This assumes that the identifier of the card just before the old data
statements (i.e., just before DSTMT1.1l) is CHG18.5.
A-14
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This input scheme uses NUPDATE, a program maintenance
routine, to update IDATAM. If your system does not support
a program maintenance routine, change program COMM to punch
the new data statements and insert them by hand.

The data input to program COMM is the COMMON deck (assumed
to reside on TAPE10) followed by exceptions noted on cards in
the data deck.! The exceptions to be noted are with respect
to the "typing of variables" and the updating of input vari-
ables in TIMET. The conventions for typing of variables is .
the standard for FORTRAN, i.e., names beginning with I-N are
integer, and otherwise assumed real. If a variable contains
alphanumeric information, it must be noted as "ALPHA". If a
variable is to be accepted as real when it begins with I-N,

it must be noted as "REAL". Similarly, a variable that does

not begin with I-N (but is typed integer) must be noted as
"INTEGER". Processing a variable at time t is always assumed

to be "replacement". If the variable is to be incremented,

it must be noted as "INCREM". If a variable 1s to be treated

as "side-implicit" it should be noted as "BLURED". (Note:

the TACWAR model, currently being developed at IDA, uses this
option, IDATAM does not.) Following an end of file on TAPELQ,
input for variable types is expected from the system's card
reader. This input 1s free format in columns 6-72. Column 6 is
any non-blank character denoting continuation. The first string
of characters to be input is ",END," to terminate the reading of
COMMON. Exceptions are then input as strings such as
"OPER,Vl,V2,...,Vn". OPER can have the values ALPHA, INTEGER,

REAL, INCREM, or BLURED. The values of Vl are variable names.

1Since MEDMCD uses TAPE10 for a different purpose, a different file should
be used here if this fully automated procedure is to be employed with
MEDMOD. Alternatively, the three-step procedure described in Section
III.D.2 of this appendix can be (and has been) used with MEDMOD.
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The exceptions are terminated by the string "END,". The
following may be a helpful example:

e L 00001 9L (010141109024 41190170 094301 1 130 70 oy o4 o4y 0t 47y 3ot e s 2 vy ve 1 190190 oo 1o rom oo omy 1 g 1r| 34w vy g vy g g
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No exceptions need be included.



IIT. EXTRACTS FROM THE DOCUMENTATION OF IDACASE
CONCERNING INP

This section consists of portions of Appendix C of the
documentation of IDACASE (IDA Report R-255).

PREPARATION OF iNPUTS

A. SAMPLE INPUT FILE

Figure C-1 shows a sample deck of input data used to run
IDACASE. This deck was used to generate Figure 28. The type
of data needed is discussed next.

B. INPUT RECORDS

1. The Input Data Deck

The three types of input data records provided to IDACASE
in the input card deck are:

l. Seed card

2. Input variable definitions

3. Input variable values.
Figure C-1 shows a sample working data deck which illustrates
the three types of inputs. This input deck consists of (1) a
seed card, followed by (2) a deck of input definition cards
ended with an input definition card with a "Z22Z222" for vari-

able name, followed by (3) a deck of input value cards ended
with a "2222ZZzZ" for variable name.

A-17
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(Continued)

Figure C-1. LIST OF INPUT DATA CARDS
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2. The Seed Card

The first card of the input deck is used to initialize the

seed for random number generation. A sample seed record is
shown in Figure C-2. The format for this card is:
Card Column Contents
1-20 An octal number seen (use

digits 0 through 7 only).
Specifying the same seed input enables the user to reproduce a
random number stream in different computer runs. A blank or
zero input for the seed causes random initialization (using the
system clock) of the random number generator.

3. Input Variable Definition Cards

The deck of input variable definitions gives descriptive
information concerning each variable which, for IDACASE, in-
cludes variable name, index name(s), and a variable definition.
These definitions appear in the complete output of input vari-
ables and values provided by IDACASE's input routine.

A sample input variable definition record is given in
Figure C-3. These variable definition cards must be in alpha-
betical order by variable name to be used, although omission or

misordering of definitions will not affect data values.
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The format for the input variable definition card is:

Card Column Contents

1-6 Input variable name
(left justified).

7 Sequence number of
card (1-5).

8-77 Definition of input
variable.

Up to five cards may be used in a definition, and the seguence

number must have a value from 1 to 5.

4. Input Variable Value Cards

The deck of input data values contains values to be assigned

to selected input variables. These cards allow specification
of variable name, index value(s), variable value(s), and case
number for an input variable. All input variables are set to

zero (by the input routine) unless values are entered with in-
put variable value cards. The cards may be in any order within
a Case (or cycle). (Note that both the variable definition and
variable value decks can be sorted into useful or rational
order.) If a card for a particular value for a variable is re-
peated in a Case, the lést entry is used by the program.

The format for the input variable value card is:

Card Column Contents
1-6 Input variable name
(left justified)
7-8 Continuation code
(integer)
9 Blank
A=27
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10-12 First index value, if
needed (right justified
integer)

13-15 Second index value, if
needed (right justified
integer)

16-18 Third index value, if

needed (right justified

integer)
19-20 Cycle number = Case
number less 1 (integer)
21-30 Data value
31-40 Data value 2
41-50 Data value 3
51-60 Data value 4
61-70 Data value 5
71-80 Data value 6
Sample input value records are given in Figure C-4. Inputs

follow the FORTRAN typing rules and are read with FORTRAN format
conventions. That is, real numbers are to be specified with
F10.0 format while integers must be given in I10 format. There
are also two alphanumeric variables, NSYSSD and NSYSCI, whose
values must be provided in Al0 format.

The index values in columns 10 through 18 allow flexibility
in the entry of data values into arrays. With these inputs,
indices of a dimensioned variable may be set. Only one index
may be allowed to vary (by not specifying index values). The
sample in Figure C-4 show examples of data entry for an undimen-
sioned integer variable, NDS, and for real dimensioned variables
DISBP(7,5) and PKCUM(10,2,5). The two examples for the two-
dimensional variable DISBP(I,J) will give the same results for
stored variable values.

Since only six values can be specified on an input card,
the continuation code provides for additional (more than six)

A=24
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values of a variable, for particular index values, to be given.
The two samples of data input in Figure C-3 for DISBP and PKCUM
show the use of the continuation code and index specification.
The continuation code value is zero (or blank) for the first
set of six values and increases by one for each succeeding set
of six values. (All continuatiqns need not be specified. If
only the last 10 values of variable COUR (100) are to be speci-
fied, only the COUR cards with continuation index values 15 and
16 need be entered.)

The cycle number field of the input variable value card is
used in IDACASE to allow several Cases to be included in a
single computer run. The cycle number for the first Case is
zero (or may be omitted) and subsequent cycle numbers increase
by one. (Tﬁat is, Case 2 corresponds to cycle 1, Case 3 to
cycle 2, and so on.) Input variable values must be grouped by
cycle number and ordered by increasing cycle number, and the
input variale NCASE must be set to the number of Cases to be

run.
C. OUTPUT DISPLAY OF INPUT VARIABLES

1. Complete Input Display by INP

The initial output display provided by IDACASE is a list-
ing of all input variable names, definitions and values provided
by the input subroutine, INP. The first page of this output is
shown in Figure C-S.' This page of output shows the seed input
in the first line, followed by "TIME-T" prints which give input
variables with values to be used in additional Cases. Below the
"TIME-T" displays, the complete printout of definitions and
values for all inputs for the first Case begins.

"TIME-T" prints are only given for variables to be changed
after the first case. (The name "TIME-T", as in the subroutine
TIMET, comes from application of this capability in earlier mod-
els to bringing in new data at certain times in a simulation.)

A-2F
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INFUT SEED = guupoo0ou)25231216°3
SEED FOR RuN=0uub00000i2523121603

TIME-Ts ' VvARIABLE AENDUBP g A 1 AeeayaLUES ARE BELO,
25ey0 25,00 25¢An 25-0q 25.00 25200
TIME-Ta VARIABLE AENDYR 1 & 1 Ae-=vALyEs ARE BELQw
25.00 60 [ 0. Qe [ 1]
TinE=T= ? vAQlABLE AHDDA ¢ A 0 A-e<VALyES ARE BELOwW .
30.u0 e 0. 0. 0. 0s
TInE-Je F vAQlABLE AENDHp ¢ 7 1 neeavalLEy ARE BELOw
20.00 20.00 20000 20-00 20.00 2a:00
TInEeTs ? VAQlABLE AENDBp ) A 1 neewyALEs ARE BELQw
20.00 0. 0, 0. 0. 0e
VAKIABLE coee AENDBP( 70 59 O)
(Ko IuP) MAKTMUM ELFVAIION ANGLE NUmatR TUP FOR AREA OF DFTECVION 0O
BY SHiP K AGAINS! HIun DIVER OR pJVING Sta SKIMMER==DEG.
20°00 60+00 0- 0. - Qs
20-v0 60,00 0. 0. 0.
2°'U° 60.00 O 0. Oe
2000 60000 Qe Q. O
200 60.00 0. 0. 0.
20+00 60.00 0 0. 0
20.0d 60.00 0. 0. 0.
— VAD’[ABLE ew== AHDDA ( 19 0, V)
0 DIVE ANGLE ASSUMED BY FLEET FOM atL HIGW DIVERS, MEASURER FROW ASH
1} ASSUMED FLIGHT Pall uwURING OIVe Tu 3)S HURIZONT,L PROJECYION==DEG.
N 40+u0
-] i .
N VAHIABLE woce an@UuNt 40 0y  ¥)
(JVAAD SS/FCC J MINIMUM FIRING weaRiNGe ANGLEs WITH VERTEX AT AD
FIRING SHIP: MgaSURgy IN HORIZUNT,LL PLANE FROM rLgeT O pra BEARING
'0 polN' uNnEn AyM_.UEG, T
2640 260.9 Tés4n T6spp 20.00 23200 20400 2(_).0_9 20000 20400
27,9 -21030 90240 %00 30-00 33200 20°00 20°00 20400 Qe
0° fe De 0 0 0 0° 0 0e 0.
0° e 0 0. 0. 0 0 0. 0o 0o
VAP_‘IABL[ o= ABUuN 4D 0, V)
tJ)AAp SS/FCC J MAXIMUM FIRING opaHAINGY ANGLEs WITH VERTgX AT AD
FIRIN: SHIPs MEASUREU IN HORJZOnTai PLANE FRow FLEET 0 Dra BEARING
¥0 PUTNY uNnER A;M_-UtG
10009 100+0 284 . LY B 34040 34040 34040 34040 34040 340.0
90+ 00 90+00 270.0n 270-0 33940 330-0 340¢0 340.0 34000 0o
0° 0 0e 0 0 e ne 0e 0e 0.
0° 0° 0. 0. 0. 0e 0 0. 0 oo
VANIABLE woe- AsMpOL(100s 00 )
. (IVHURTZONTAL RANUE +HOM TARGET Snir TU ASM | LAUNCH=-FT, ASH
+QUUOEL0, +9000E¢yg «90ANng 0, “QUUNE*Vg 9000k eug eqU00E«0g +9000E ¢ +9000E* Qg +9000€n0g .9000[n0z
9uuoE.on ,9000E.ub ,90Ank .06 J9u0gEeub ,9000%,06 «n000E 06 .9000E,06 ,9000E4086 .9000Ey06 0000!00
-900050(96 .90095006 .90nn£006 »J0unE*y6 90001006 096005006 «9000E+p6 .90005‘06 +9000Es 6 09000 404
9uulEeds  ,9000E+96 ,90ANLe06  LYUODFUE  ,9000kevy  o5000Fe0s  .9000E.A4  .9000E+ds  .9000Ee0s  +9000E«0p
LSuu0E,06 9n00E.36 907nk.08  9Ju0pE.ud 9000E,ub ..0005.06 .9000E,06  ,9000E.06  ,9000E,06 ,9000E.06
Figure C-5. SAMPLE OF COMPLETE DISPLAY OF INPUT DATA



"TIME-T 1" prints give seven new AENDBP(K,L) values for each
ship (K) for Case 2, values of 25 compared to 20 given below
5y Casé i "TIME-T 2" returns AENDBP to its original (Case
1) values and changes the value for AHDDA from 40. to 20.

2. Case Input Display by Function

A display of tables of inputs by function is the £first
output given for each IDACASE Case.

This output 1s not provided by INP (it 1s provided

by an output routine constructed specifically for

IDACASE), and so the discussion of it and the cor-

responding figure (Figure C-6) are not included in
this extract from the documentation of IDACASE.

D. THE INPUT ROUTINE INP

The IDACASE input routine, INP, allows flexible data in-
put, as described above, by means of a complex FORTRAN subrou-
tine. While this routine utilizes special capabilities of the
CDC 6400, it can be (and has been) converted to run on other
computers. Routine INP has been utilized and dJdocumented at
IDA in conjunction with its inclusion in several models (in

particular, see IDA Paper P-14092).

2Anderson, L.B., P.A. Frazier, M.J. Hutzler, and F.J. Smoot.

Documentation of the IDA Tactical Air Model (IDATAM) Computer
Program. IDA Paper P-1409, Institute for Defense Analyses,
Arlington, VA., February 1979.
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1. The INP Subrocutine and Table IVARQ

A table with information on input variables is included

in INP to allow for flexible input format. This table provides
the routine with basic input variable information needed for in- -
put processing in FORTRAN language. This information includes
variable name, type, dimensions, and common block location. The
table is stored, with DATA statements, in array (IVARQ(JV,IND)
where JV indicates a variable (JV = 1 for the first variable
in alphabetical order, 2 for the second, etc.) and IND is the
index for types of information about variable JV, as shown in
Table C-1. Figure C-7 shows sample COMMON statements with
corresponding DATA statements describing the input variables

in common necessary for INP operation.

2. Changes in Input Variables :

The need to provide INP with a table of information about
input variables requires production of a new IVARQ table when-
ever changes are made in the (1) number, (2) names, (3) dimen-
sions, or (4) order in common of input variables. The informa-
tion in IVARQ (DATA statements) must correspond to specifications
for input variables which are stored in blank common, as shown
in Figure C-7. A change in an input variable (in blank common)
will necessitate:

(1) Producing a new set of IVARQ DATA statements,!t

(2) Replacing old DATA statements for IVARQ in

in INP with new DATA statements,

(3) Changing line(s) in common statements in the many

routines containing the blank common block.

A complete new set of DATA statements is usually necessary
(and simpler) because most changes will affect IVARQ data for

more than one variable. For example, a change in dimension

lMake sure that the first IVARQ DATA card subscripts agree
with IVARQ's dimension (256) in INP.

A-29
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Table C-1,
Storage
Location

IVARQ(JV,1)

IVARQ(JV,2)

IVARQ(JV,3)
IVARQ(JV,4)
IVARQ(JV,5)

IVARQ(JV,6)
IVARQ(JV,7)

IVARQ(JVv,8)

INPUT VARIABLE INFORMATION STORED IN INP

Contents

Alphanumeric name of
variable JV

First dimension of
variable JV.

Second dimension.
Third dimension.

Common location for
first value of variable,
compared to beginning

of blank common (NEPD)
at location 0.

Zero, for IDACASE.

Digit 1 gives variable
type (1 = integer,
2 = real, 4 = alpha).

Digit 2 is 0 for IDACASE
[but not necessarily for
MEDMOD].

A1l but last digit give
common location for last
variable value. Last
digit gives number of
dimensions.

Example
(for JV =

10)

6HCEANG

14

269

20

2831



COMMON

ﬂnln\
ot

Aenoep(7.5) AHODA y ANGJMN-(40) s ANGUMX (40) y ASMROL (100)
i CMAXCI(S) sCMINCI (S) ¢COFFUSsCOFFR,CHAVE (3) 9COUR(100)
1 ORNGMX (3) 10SCA+OSDVEL »OSLKTSsOSSVEL10FAFTR(40)
P andcx(e).orIch(sw.oTILso<63.0§L0ao¢z4noorLOSO(g).
COMMON  ETRNUT (2) sETRXUT (2)

COMMON—EART TR FLTHOG+FRMNO V-0

COMMON  GANGSD (6) +GBR1SD (40) ¢GBR2SD (40) 1G2MNSD (40) 9G2MXSD (40)
COMMON  1ASMT(100) ,IATGTS(100) + IDCKTS(40) » IDEUFC» ILNCHR(44) y
i I -
P ITGTS(100),IZONDS

1 JLOCSD (40) s INLNSD (40) » JSALVO(40) yJSCCE (25) 1JSCSD (6d)
¢ VSESFA4 I TREIH2E I FIPSEwed

COMMON  MAXDET sMAXHIT9MAXKIL (14)

1 NMSLSO(é)9NPRN.NRNDCI(S)’NRNOSD(O)vNSoNSCI9NSSoNbSDo

Le\

COMMON eKA§M(4o.3).PKcuu(lo.zogo.pKran(a).pxrnxn(4.3;.
COMMON  RDETSK (79107 yRMAXSD (693) sRMAXSK (40) +RMINCI (S92) 9

3 RIHN°1(99503)oRlNND?(995o3),R1MN03(9.5v3)0

T I k J

- R2MND] (99593) sR2ZMND2Z (998 ¢ 3) oRZMNO3 (9'5v3) ’

COMMON SAMVEL(OO)osECTMN(7o8)oSECTHK(?ve)vS!OPAR(zoZvZ)v

¢ SSPKSD(6+3)

12o2-
COMMON  VGUNSQ (g) »VRNDCI (S)

(Continued)

Figure C-7, SAMPLE COMMON AND DATA STATEMENTS

DESCRIBING INPUT VARIABLES
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CHMENSTON—T ARGt 2SEvET

P
r 4

AT N S/ ARG H Y P et Sev 2 se— 03 oN T E 22 EL
UATA(LVARG( 1¢KJosKm]98) /6HAENDBRy 79 Sy 0 1 0020 162/

DATA(IVARG( 30K“K'A198)/6HANGJNN0 409 Oy Uy 37y 0420e. 7T/
OATA(IVARQ( SyK) 1K®198) /6HASMROL 91009 Oy 0¢ 117y 09200 2171/
DATACIVARQ( 74K)9Km198) /6HCAR2CTs 259 Oy 09 242, 04200 2671/
UDATA(IVARQ( 94K) sKm198) /6HCDWNR s 1s» 0Oy 09 268+ 0s209 2691/
OATA(IVARQ( 11,K) sKm198)/6HCERANGs 149 Q¢ 0y 283, 04209 2971/
DATA(IVARQ( 134K) sK81+8)/6HCMINCIs S» 0y 0, 302, 0,20, 3071/
DATACIVARG( 154K) sKuls8) /6HCOFFR s 1s Oy Os 308s 0,29s 3091/
DATA(IVARQ( 174K) +K=1+8) /6HCWAVE » 39 0O, 0y 309, 0,20, 3121/
UATA(IVARQ( 19,K) oKm] +8)/6HDISBP s Ts Se 0o 419, 0,20, 4542/
UATA (IVARQ( ZIQK)'KIdOB)/QHDRLDSLO ly 0Oy 0y sS26é, 0,29, S251/
UATACIVARQ( 23+K) 9Km1+8) /6HORNGMXe 39 0y 0y 528y 04209 S311/
UATA(IVARQ( 254K) 9X=198) /6HOSOVELs 19 Oy 0y $32, 0420¢ 5331/
UATA(IVARQ( 274K) 1K®198) /6HOSSVELs 19 09 09 S34s 04209 5381/ |
UATA (IVARQ( 294K) sK=198) /6HOTBRSDs &9 Q0o 0+ 575+ 09209 5811/
UATACIVARQ( 31,K) sKkml98)/6HOTDET o+ 19 09 0s 621y 04299 6221/
_g:TA(IVARQ( 334K) 9Km198) /6HOTOLSDs 69 09 09 6279 0020y 6331/
UATACIVARQ( 354K) 1Km3+8)/6HOTILCI» S9 Oy Vs 639, 0+209 64al/
DATA(IVARQ( 374K)sKul+8)/6HOTLOADs 269 Oy 0y 680y 04209 6741/
UATA(IVARQ@( 39,K) sK=198)/6HDOTOVRLs 409 Oy 0y 680y 0,290 7201/
UATA(IVARQ( 41,K) 9K21+8)/6HOTTRGDs 409 Oy 09 7609 04200 8001/

OATA(IVARQG( 434K) sKu198)/6HETRXUTs 22 0Oy 0y 8024 0929y 8041/
AL LN AR b & K K0 B R A F R— T — O g OO gD

Figure C-7. (Continued)
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UATA(IVARQ( 464K) 1K=118) /6HFRMNOVs 409
DATA(IVARQ( 48¢K) 1Kx1+8) /6HGBR1SDs 40+
DATA(IVARQ( 504K) 1K21+8) /6HG2MNSOs 40+
UATA (IVARQ( 52,K) 1K=1+8)/6HHNCA ¢ 1
UATA (IVARQ( S4,K) 1K=]1+8)/6HHDDADLs 19
UATA (IVARQ( S6+K) 7K2]1+8) /6HHDDAD3s 19
UATA (IVARQ( S58yK) sKu]+8) /6HHODOVELs 19
UATA{IVARQ( 604K) 9K=]1+8) /6HIATGTSs1000
UATA (IVARQ( 62+K) 9K=1+8) /6HIDCUFCs Lo
UATA(IVARG( 64sK) 9Km198) /6HILNCHRs 409
UATA(IVARQ( 664+K) yKul98) /6HIPOUT » 19
UATA(IVARG( 68,K) 1K2198) /GHISFRHSe 19
VATA (IVARQ( 704K) 9K=1+8) /6HITGTS #1009
UATA(IVARQ( 724K) sKm]98) /gHIZDWNRs 1y
VATACIVARQ( T4oK) 1K=m198)/6HJACT ¢ 400
UATA(IVARQ( 769K) 9K2118) /6HJCONTRs 400
UATA (IVARG( 78,K) sKnls8) /6HJLOCSDs 400

UATA (IVARQ( 80yK) 9K=] +8) /6HJSALVOs 409

0s 0o 8069
0s 09 8S2y
0y e 932
0y 0y 1012,
Os U9 1114
0y 09 [116
0y 00 1117
Ue U» 1218y
O0s ve (358
Oy Us 1359
0s Uy 1400,
0y U» 1402y
Oy Uy 1419,
Oy Oy 1417y
0y 0s 1520
Os Oy 1590,
O0s 09 16369
Os 0o 17169

09200 8461/ QIMAYBg
00209 8921/ G9MAYBO
09299 9721/ 09MAYS0

0+209 10131/ 09MAYEO
0120y 11151/ 09MAY80
0020y 11171/ 09MAY80
09209 11181/ 09MAYBO
09109 13181/ 09MAY8Q
0910s 13591/ Q9MAY80
0s109 13991/ 09MAY8Q
09109 14011/ 09MAYSQ
09109 14031/ Q9MAYBQ
09109 15191/ Q9MAYBO
09109 14181/ 09MAYBO
0¢+109 15601/ 09MAYSQ
0+109 16301/ O09MAYBO
04100 16761/ 09MAYSO
0+109 17581/ Q9MAYBQ

168
170
172
1?@
17e
178w
180
182
18+

19

196
199
200
202

VATA(IVARG( BZoK)yKaloe)/6HJ§CSD s 409 Uy J9 1781 0s10v 18211/ 09MAYBO ZOf

UATA (IVARY( as.x;.n-&.e)/gnJTYPcr. 2S5y
UATA(IVARQG( 86¢K) 2K=3]98)/6HMAXDETe 1o
DATA(IVARQ( 884K) 1K=198) /6HMAXKILy 14+
UATA(IVARQ( 90,K) sKu1¢8) /6HNBP o 1y
UATACIVARG( 92,K) sK=198) /6HNDS s 1v
UATA (IVARQ( 94,K) +x=1+8) /6HNTONOSs 1o
UATA (IvaRQ( 9e.x1,n-i,exlsn~toros- s
DATA(IVARQ( 98+K) 1K81+8) /6HNMSLSOs 69
UATA(IVARQ(100,K) y<=1+8) /6HNRNDCTs So

Figure C-7.

A=
(C-

B>y e~

3
3

Oy ue 1861,
0y 00 19269
O0s us 928
0y 00 1957,
Os 0» 1959
0s 0y 1960,
Oy 0y 1962»
Oy 09 1964,

Oy 0y 1971,

)

Continued)

04109 18861/ 09MAY80
0010y 19271/ 09MAYBO
09109 19421/ Q9MAYSQ
04109 19381/ 09MAYSO
09109 19601/ 09MAYHEO
09109 19611/ 09MAY8O
0s10v 19631/ 09MAYBO
0910s 19701/ 09MAYBO

0910+ 19761/ 09MAYBO

206
20s.
2io
2la
21
2ie:
2is
220
222.



UATA(IVARW(103¢K) 9K®198) /6HNSSD o
DATA (IVARQ(1054K) sK=]98) /6HNSYSCI s
UATA (IVARE (107,K) sK=198) /6HNS ’

VATA(IVARQ(1094K) sK=]138) /6HNUMWAY s

1l
Se
1y
Se

VATA(IVARW(1114K) 9sK=]198) /6HPKCUM » 109

DATA(IVARU (113 ¢K) 9K=] +8) /6HPKFMKR e

UATA(IVARQ(115yK) oKm]98) /6HPRUNPH s

LX)

S

VATA(IVARW(1174K) sK2198) /6HPTATOLs 409

VATA{IVARUW(119+K) +K=]198)/6HRMAXSD s

UATA(IVARQ(121,4K) +K=198) /6HRMINCT »

e

Se

UVATA(IVARQ (123 4K} 7K®:1 98) /6HRMINSK s 40v

UATA(IVARQ(125,K) yK=],8) /6HROFFCI,
DATA(IVARWY(127+K) 9K=198) /6HR1MND1 »
VATA(IVARY (1294K) sKu198) /6HRTMNO3
VATA(IVARQ(131,K) sK=l+8) /6HRIMAD2 s
VATA(IVARU(133¢K) 9K=198) /6HRZMND 1
VATA (IVARQ(1354K) 9K2]y8) /6HROMND 3 »

VATA(IVARQ(1374K) 15xm1+8) /6HR2MXD2

Sy
9
9
9
9
9
9

VATA(IVARUW(139¢K) oK=x198) /6HSAMVELy 409

VATA(IVARW(141+K) 1Km1+8) /6HSECTMX ¢

VATA(IVARQ(143,K) yK=]118) /6HSEQTESs

Toe

2»

VATA(LVARQ(145+K) 9K=2]198) /6HSHANG2e 1é9

-4
DATA{IVARW(1474K) 9521 ¢8) /6HSKVEL »

1

Uy (v 1985,
Oy 09 19869
Oy 0» 1982»
Os Oy 1998,
2y 59 2123,
3y 00 22269
0y 0s 2280,
Oy 0y 2290,
39 Vs 2400,
Ce Q9 2458,
Os 09 2474y
0y 0y 25185,
Ss 39 2620,
Se 39 2890,
Sy 34 3160,
Se 39 3430,
Ss 39 3700,
Se 3y 3970,
Vs Uy 6240,
Be 0+ 4336,
0y 09 4400,
0o 00 4416y

0 00 4asse

09100 19861/ Q9MAYHg
05409 19911/ 09MAY80
0510+ 19831/ Q9MAYBO
0109 20031/ 09MAYBO
09299 22233/ 09MAYSQ
0920+ 22382/ Q9IMAYSBO
0420y 22851/ 09MAYBO
0920+ 23301/ Q9MAYSO
0420y 24182/ 09MAYBO
00290 24682/ Q9IMAYSD
09209 25141/ 09MAY80
04209 25201/ Q9MAYBg
0+20s 27553/ Q9MAYBO
0429+ 30253/ 09MAYEO
0,299 32953/ 09MAYHO
09209 35653/ Q9IMAY80
0020+ 38353/ 09MAYBO
0520+ 41053/ 09MAYBO
0920y 42801/ 09MAY8O

04200 43922/ 09IMAYHO

0120y 44021/ 09MAYSO
00209 44301/ 09MAYBO
09200 44451/ 09MAYHO
00209 45031/ Q9MAYEQ
0,205 46092/ 09MAYBO

0920+ #6201/ Q9MAYSO

UATA(LIVARW(1499K) 9K2198) /6HTOCTIEs 409 Us Us 44639
VATA(IVARUW(1514K) 9Ku14B)/6HTOLPAR, 3¢y 2, Uy 4603,
UATA(IVARW(1534K) 9sK=198) /6HVANOCIs Se 0Oy 0O 4615,
Figure C-7. (Concluded)
A=-34
(c=-35)
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229
231
233
23s
237
23y
241
243,
245
247
249
251
253.
255
257

259

261
263.
26e
267

269
271
273
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for one variable changes storage locations for all variables
following in common.

Producing and punching the information for the IVARQ DATA
cards is possible, but tedious. A program COMM exists which
takes the cards of a blank common block and produces the corr-
sponding set of DATA statements. The changed COMMON cards and
new DATA cards then can be introduced to IDACASE (in a single
update run for IDA's program library).

There exists at IDA a more automated procedure for ac¢com-
plishing all these steps with a single computer run starting
with the changed COMMON cards. The procedure utilizes program
COMM and a variety of updating procedures.

3. Incompatibilities for Machine'Conversion in INP

- The INP subroutine, as it exists in IDACASE, uses capa-
bilities of the CDC 6400 not available on many other computers,
although this is a FORTRAN subroutine. The main problems for
conversion of INP to other computers are:

1. The ENCODE/DECODE statements for memory transfer of
data,

2. The use of larger CDC word size (60 bit words con-
taining up to 10 characters),

3. Character to integer conversion (probably not a con-
cern for IDACASE as more than 99 cases are fequired
before conversion becomes necessary).

A version of the INP subroutine is operational on a Honeywell
6000 series computer, indicating the possibility of conversion
and existence of a non-CDC version of this routine. It should
be noted that INP only reads inputs; it does not affect the
calculations made by the model. Therefore, a potential user of
IDACASE who does not want to convert INP to another computer

can replace INP with an input routine appropriate for the
user's computer.
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APPENDIX B
TABULAR GUIDES TO THE MEDMOD COMPUTER PROGRAM

This appendix consists of two parts. The first part
introduces (and explains, where necessary) the tables pre-
sented in the second part. The reason for grouping the
tables together in the second part (rather than interspers-
ing the tables and the discussions concerning them) is ﬁo
make 1t easier to refer to these tables when examining the
MEDMOD computer program. That is, these tables are primarily
designed to be referenced as guides to the MEDMOD computer

program, not just to be read at one sitting before looking
at that program.

A. INTRODUCTION TO THE TABLES

Table B-1l gives an exhaustive list of all program seg-
ments (overlays, subroutines, and functions) defined in the
MEDMOD computer program in the order in which they appear
in that program. This table not only summarizes informa-
tion that can be found by looking at each segment individ-
ually; it also lists, for each program segment, all the other
program segments that call that segment.

Since the segments are listed in Table B-1 in the same
order as they appear in the code, one can also use Table
B-1 to find the location of each program segment in the com-
puter code. To assist in doing this, Table‘B-2 lists the
program segments of MEDMOD in alphabetical order and gives
the segment number (i.e., the position in Table B-1) of
each program segment.



Table B-3 lists each labeled COMMON block, it lists
the program segments in which each of these labeled COMMON
blocks appear, and it lists and (perhaps most important)
defines each variable that appears in each of these labeled
COMMON blocks.

Table B-4 gives an exhaustive 1list of those inputs
that are resource variables in MEDMOD. Index limits and
definitions of these inputs are also given. These inputs

(and only these inputs) are incremental inputs in Subroutine
TIMET,

Table B-5 displays which major subroutines of MEDMOD
use which of these resource variables. Note that all
resource variables are inputs, all inputs are in blank
COMMON, and only overlays and major subroutines of MEDMOD
contain the blank COMMON block. Thus, no subroutines other
than those listed in Table B-5 directly reference these
resource varlables.

Table B-6 defines and gives other relevant informa-

tion concerning the major indexing variables used in MEDMOD.

Among other things, Table B~7 states which program
segments use which limit variables in MEDMOD. Tables 1
through 11 and 13 of Chapter II list all the inputs except
limit inputs that are used by each major subroutine; thus,
Table B-7, which gives the 1limit inputs used by each major
subroutine, completes the categorization of inputs to the

major subroutines of MEDMOD using them.

' Most of the input parameters to MEDMOD are used in exactly
one of its major subroutines. Table B-8 lists those input
parameters that are used in more than one major subroutine.
Thus, speclal care should be taken in preparing data for, or
altering the code involving, any of the parameters listed in
Table B-8.



MEDMOD contains no automated internal data-checking
routines. Tables B-7 (for limit variables) and B-9 (for
other variables) give some computer code-related restric-
tions on input variables. Of course, there are many logical
restrictions (such as all input probabilities should be
between zero and one, inclusive) in addition to the code-
related restrictions listed in these tables. Table B-9
is in three parts. Part 1 presents input variables which
should be strictly greater than zero. (No input variable
should ever be less than zero.) Part 1 does not include the
limit variables listed in Table B-7. Part 2 lists integer
input variables that can only take on a few values without
causing execution errors or meaningless output. Most of
these variables index "kind of protocol™ or "kind of equa-
tion." Part 3 lists some input variables whose values must
satisfy more complicated restrictions.

Reference [1l] assigns an order number to most of the
inputs to its model, and it defines and discusses these
inputs in order by their number (these numbers run from 1
to 88 for the 88 inputs that are assigned numbers in [1]--
but not all of these 88 inputs are used in MEDMOD). All
inputs except for "task force components" (i.e., Blue

resources) are assigned numbers in [1]. To assist in using

the data and discussions of [1], Table B-1l1l lists each input

used in Subroutine CTFMOD (in alphabetical order) in 1its
first column; if there is a corresponding variable in the
R-245 model, it lists the R-245 name of that corresponding
variable in the second column and the order number of that
variable (if it has one) or the words "Blue Resource" (if

it doesn't) in the third column. With one exception, if
there is no R-245 input that corresponds to the input in

the first column, then "none" is listed in the second column
and the third column is blank. The one exception is the

input NKRB, which is logically fixed at 1 in the R-245 model.
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Table B-12 lists, in alphabetical order, every input
variable, every variable in labeled COMMON (all inputs and
only inputs are in blank COMMON), every major indexing vari-
able, and every computed limit variable used in MEDMOD. The
first column of that table gives the name of the variable.
The second column gives the type and (where appropriate) the
subtype of the corresponding variable. All variables are
categorized into exactly one of the following types: input,
labeled COMMON, indexing, or computed limit. Subtypes of
input variables are: resource, parameter, or limit. The
names of the labeled COMMON block comprise the subtypes for
labeled common variables. There are no subtypes for index-
ing or computed limit variables. The third column lists

all program segments using this variable.

The potential utility of the third column of Table
B-12 should be clear. However, the second column of this
table is also quite useful because it serves as an index to
the definitions of variables contained in Tables B-3, B-6,
B-7, and in Appendix C. To find the definitions of any
variables listed in Table B-12, one should proceed as fol-
lows. All input variables are defined (in alphabetical
order) in Appendix C. (Additional information concerning
resource inputs is given in Table B-4, and additional infor-
mation concerning limit input is given in Table B-7.) A1l
variables in labeled common blocks are defined in Table B-3.
Indexing variables are defined in Table B-6, and computed
limits are defined in Table B-7.

B. TABLES

Tables B-1 through B-12, which follow, conclude this

appendix.

B-U4



EE N =B & B A B B BN I EE R By .

Table B-1.

Program Segments of
Characteristics

MEDMOD and Their

This
Name of Purpose of i Program Program Segments Called COMMON Blocks
Program Segment Mnemonic This Program Segment Parameter List Segment is| by This Program Segment Appearing in
Called by : This Program Segment
1. | DRIVER = Driving Program Calls INP and MEDMOD: prints| (n/a) beginning | INP, MEDMOD blank COMMON, COMIGO
headings for summary table| of program CcoMouT
2. | MEDMOD s Mediterranean Model Control program for the {n/a) DRIVER Program Segment names noted| blank COMMON, COMCTF
combat simulation by ¢ in Column 2 COMGA, COMIGO, COMSOR
CoMoUT
3. | LOCTFF B Locate Task Force Oetermines what region the | ITP, LGTHMP, LTFMP,| MOVTF (none) {none)
Function task force is in, for MIMP
each time period ITP.
4. | ABATCK ¢ Airbase Attack Models Blue air attack L MEDMOD AIRAIR, ATRTSS, ATRTAB blank COMMON, COMCTF,
on vulnerable Red airbase COMGA, COMSOR
5. | ADDMOE ¢ Add up measures of Determines whether to stop | ITP, ISTOP MEDMOD (none) blank COMMON, COMCTF
effectiveness the simulation
6. | AIRAIR d Air vs. Air Computes Air-to-Air attri- (g ABATCK ATRTED, ATRTDA (none)
tion for escorts vs. PLBAB
defenders and then for
defanders vs. attackers
7. { ATRTA8 d Attrition at Airbase | Computes attrition to Red g ABATCK (none) (none)
aircraft on vulnerable
Red airbase
8. ATRTDA d Attrition: Defenders | Computes Air-to-Air attri- [} AIRAIR BINFAC {none)
vs, Attackers tion: Defenders vs.
Attackers
9. 1 ATRTED d Attrition: Escorts Computes Afr-to-Afir attri- |g AIRAIR BINOAT (none}
vs. Defenders tion: Escort aircraft
vs. Defenders
10. JATRTIA d Attrition: Intercep- |Computes attrition: Blue 9 CTFMOD {none} (none)
tors vs. Attackers CAP and DLI aircraft vs.
Red bomber and escort
afrcraft
17, ATRTSS d Attrition by SAMs Computes attrition for g ABATCK BINOAT (none)
alrcraft vs. SAMs POWERP
12. | BARKCK d Barrier Kills and Assesses kills by barrier g MOVRS {none} BARSCK
Counter Kills submarines against enemy MOVTF
penetrators; also counter-
kills
13, |s1nrac @ Binomial Attrition Binomial attrition routine; |g ATRTDA (none) {none)
Factor computes a fraction of
targets not killed
14. | BINOAT d Binomial Attrition Binomial attrition routine (g ATRTED (none) (none)
(Heterogeneous Lanchester ATRTSS
linear analog) SUBSUB
15. | BINOM B Binomial (Distribution|Computes Probability of N,MH,P MOVTF {none) {none)
Probabilities) M successes in N trials
when prob. of success on
a trial is p,
16. |cTemop © Carrier Task Force Exercises the Carrier Task |L MEDMOD ATRTIA, FUNCT1, FUNCTZ, blank COMMON, COMCTF,
Model Force Model Based on IDA FUNCT3, FUNCTS, FUNCTS, COMGA, COMSOR
Report R-245. FUNCT9, FUNC11, FUNC12
17. | FUNCTY b Function - 1 Computes a quantity X, T1, T2, T3, T4 [CTFMOD {none) {none)
necessary for CTFMOD
18. FUNCT2 g Function - 2 " " X, AEWD, STAR, CTFMOD (none) (none}
THSECA
19, |Funers ® Function - 3 " " X, CAPSTR, D1 CTFMOD {none) (none)
20. |FUNCTS B Function - 5 " " X CTFMOD {none) {none)

Notes on next page.
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Table B-1. (Concluded)
This
Namesof - . Purpose of i S:;;g;:mis Program Segments Called %ﬁﬁgﬁtigz°§:s
nemonic il
Program Segment This Program Segment Parameter List Called By By This Program Segment This Program Segment
21. | FUNCTG G Function - 6 Computes a quantity X, ESLR, ESR, CTFMOD {none) (none)
necessary for CTFMOD SUBSOR
22. | FUNCT9 b Function - 9 h " Y, TAB1Q CTFMOD FUNC1@ {none)
23. | FUNCIO e Function - 10 S “ X, TABIR FUNCTS (none) (none)
24. | FUNCTT b Function - 11 o 0 X, FPPL2 CTFMON {none (none)
25. |Funciz ® Function - 12 Computes probability of X, TAB12 CTFMOD (none) (none)
carrier destruction MOVTF
as a function of
torpedo hits sustained
by carrier
26. |DDAY € D-Day Shoot Out Models the D-Day L MEDMOD (none) blank COMMON, COMCTF
Shoot out
27. | cNaaTk © Generate Afr Attack Generates Red air L, ITP MEDMOD (none) blank COMMON, COMGA
attacks on the Task
Force
28, {MOvRs © Move Red Ships Moves Red ships {incl. LOCTF, ITP MEDMOD BARKCK blank COMMON
submarines) from region
to region, assessing
barrier attrition
as appropriate
29. |MovrF © Move Task Force Moves the (Blue) Task LOCTF, ITP MEDMOD LOCTFF, BARKCK, BINOM, blank COMMON, BARSCK,
Force from region to FUNC12 COMCTF
region as appropriate,
assessing barrier attri-
tion as necessary
30. |pLeas © Penetrate Land-Based |Models the attempt by the L MEDMOD AIRAIR blank COMMON, COMGA
Air Barrier Red air attack to pene-
trate the Blue land-
based air barrier
31. | powere © Power Projection Calculates power projec- L, ITP MEDMOD ATRTSS blank COMMON, COMCTF,
tion results COMSOR, COMOUT
32. |prrres f Print Resources (This routine is not coded) MEDMOD (none) (none)
33, | PRTSUM € Print Summary Every time period computes |LC, ITP MEDMOD {none) blank COMMON, COMCTF,
Information {& writes on tape 10} coMouT
a line of information
for the summary printout
34. | sHeshp © Ships vs. Ships Models Surface Ship vs. L, ITP MEDMOD (none) blank COMMON, COMCTF,
. Surface Ship warfare; COMSOR
also, aircraft from blue
carrier killing Red
surface ships
35, |sussug © Submarines vs. Models Blue Sub/Red Sub L MEDMOD BINOAT blank COMMON
Submarines and Blue Sub/Red Surface
Ship Interactions
36. | TIMET © Time T (update Changes or increments ICYCLE (equiva- MEDMOD EoF © blank COMMON, COMIGO
inputs) input variables when lent to ITP)
desired
37. | e ? Inputs Reads and prints out {n/a) DRIVER {none) blank COMMON, COMIGO
input variables
NOTES

3Main program, overlaid

Function subprogram
Csubroutine called by Program MEDMOp ("major" subroutine)
Subroutine called by a program segment other than Program MEDMOD

®EOF is an internal function signifying end of file {Tape 15 here).

fThis subroutine is not currently coded.
Iparameter 1ist for this subroutine is long; see the code.

Program segments are listed in the order they appear in the MEDMOD code.

May require attention in conversion to other machines.

Subroutines appear in alphabetical order;

function subprograms appear after the program segment with which they are most closely associated.
See Table B-2 for alphabetical list.

iL, LC, or LOCTF is the location (region) the task force is in; ITP is the current time period.
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Table B-2. Program Segments of MEDMOD Listed in
Alphabetical Order

Segment Segment
Segment Numberd Segment Numberd
ABATCK 4 FUNCTS 20
ADDMOE 5 FUNCT®6 21
AIRAIR 6 FUNCT9 22
ATRTAB 7 FUNC10 23
ATRTDA 8 FUNCT1 24
ATRTED 9 FUNC12 25
ATRTIA 10 GNAATK 27
ATRTSS 11 INP 37
BARKCK 12 LOCTFF 3
BINFAC 13 MEDMOD 2
BINOAT 14 MOVRS 28
BINOM 15 MOVTF 29
CTFMOD 16 PLBAB 30
DDAY 26 POWERP 31
DRIVER 1 PRTRES 32
FUNCTI1 17 PRTSUM 33
FUNCT2 18 SHPSHP 34
FUNCT3 19 SUBSUB 35
TIMET 36

d5ee Table B-1, supra.




Table B-3. MEDMOD COMMON Blocks and Their Properties

Blank COMMON contains all the input variables and no other variables. It appears in routines DRIVER, MEDMOD, ABATCK, ADDMOE,
CTFMOD, DDAY, GNAATK, MOVRS, MOVTF, PLBAB, POWERP,
PRTSUM, SHPSHP, SUBSUB, TIMET, and INP.

Labeled COMMON blocks are listed below:

Labeled Program segments in which Variables in this block (in order of appearance)
COMMON Block this block appears and their definitions

in BARKCK in MOVTF

g8—d

SIBCK1 SCK31 Number of barrier submarines counterkilled
BARSCK BARKCK, MOVTF when barrier submarines shoot first.
SIBCK2 SCK32 Number of barrier submarines counterkilled
shen penetrating ships shoot first.
COMCTF MEDMOD, ABATCK, ADDMOE, XEFFCM - Relative carrier effectiveness. (Intial value is 1.0,
value decreases as carriers suffer successful attacks.)
CTFMOD. DDAY, MOVTF, FGHTRI - Initial number of Blue fighter aircraft in the task
force.
POWERP, PRTSUM, SHPSHP ATTCKI - Initial number of Blue attack aircraft in the task
force.

YCAPST - Current number of CAP stations which are desired (as
determined by the number of AEW aircraft and related
parameters) and can be supported (as determined by the
number of available fighters on the carriers).

COMGA MEDMOD. ABATCK, CTFMOD, NTPSLA - Number of time periods that have elapsed since the last
Red air attack on the task force.

BMR(2,3) - BMR(I,K): Number of Red Bombers of Type K from Airbase

I that are currently alive and are continuing in the
air attack on the task force.

ESC(2) - ESC{I): Number of Red fighters from Airbase I that are
currently alive and are continuing to escort bombers in
the air attack on the task force,

GMAATK, PLBAS

COMIGO DRIVER, MEDMOD, TIMET, INP IGO0 - Indicator for whether any input variables are to
be changed in current time period.
coMouT DRIVER, MEDMOD, POWERP, CWPPAS - Cumulative weighted power projection sorties successfully
flown.
PRTSUM CWTPTF - Cumulative weighted effectiveness of the task force.

PPSORT - Number of power projection sorties successfully flown
during the time period.

NTPSIM - Number of time periods actually simulated.
LTASKF(90) - LTASKF(ITP): Location of the task force in time period
ITP.

COMSOR MEDMOD, ABATCK, CTFMOD, FTSORU - Number of fighter aircraft whose sorties have been "used
up" during the clock time period.
POUERP, SHPSHP ATSORU - Number of attack aircraft whose sorties have "been used

up"” during the clock time period.




Table B-4.

Resource Variables by Side and Type

VARIABLE NAME,
INDICESD and LIMITSC

DEFINITION

BLUE _RESQURCES

Submarines 1. BSSKDS Direct support submarinesd
2. BSIBAR(IBAR), IBAR=1,NLOC® Submarines in barriers, by barrier
Surface Ships 3. XPLAT (with effectiveness XEFFCM) Aircraft carriers
4. XEAAW Anti-air warfare escort ships
5. XEASWA Air-capable anti-submarine warfare escort ships
6. XEASUWN Non-air-capable anti-submarine warfare escort ships
7. XURGS URG ships
Aircraft 8. XATTCK Attack aircraft (total over all carriers)
9. XFGHTR Fighter aircraft (total over all carriers)
10. XAEW Carrier-based AEW aircraft
11. XAEWLQ{L), L=1,NLOC Land-based AEW aircraft available when task force is in region L.
12. XASW Carrier-based ASW aircraft
13. XASWLQ{L), L=1,NLOC Land-based ASW aircraft available when task force in in region L.
14. PLBLBD(KBD,LB) Land-based air barrier aircraft, by kind and region.
KBD=1,NKBDPL (Each region has an associated land base LB)
LB =1,NLOC
RED RESOURCES
Submarines 15. R$(1,L), L=1,NLOC Torpedo-firing submarines, by region
16. RS{2,L), L=1,NLOC Missile-firing submarines, by region
17. RSIBAR({IBAR}, IBAR=1, NLOC Submarines in barriers, by barrier
Surface Ships 18. RS(KRS,L) Red surface ships, by kind and region
KRS=3,NKRS
L =1,NLOC
Aircraft 19. ATABT(IAB,KRB) Bombers, by kind of bomber and airbase
KRB=1,NKRB IAB = 1l--vulnerable Red airbase
1AB=1,2 2--invuTnerable Red airbase
20. AESCAB(IAB), IAB=1,2 Escort aircraft, by airbase
21. AINTCT Interceptor aircraft (on vulnerable Red airbase only)
22. SHEL Aircraft shelters (on vulnerable Red airbase only)
SAMs 23. ABANM(KRSAMf), KRSAM=1,NABSAM Actual number of missiles for SAMs defending the vulnerable
Red airbase.
24. ABRSAM(KRSAM), KRSAM=1,NABSAM SAMs defending the vulnerable Red airbase, by kind
25. PPANMS(KRSF), KRS=1,NPPSAN Actual number of missiles for SAMs defending against Blue
power projection
26. PPRSAM{KRS), KRS=1,NPPSAM SAMs defending against Blue power projection, by kind of SAM

3The initial amount of each resource is input; the variables are updated appropriately as the interactions of the simulation
occur. The 26 entries above comprise 24 distinct inputs, since RS appears on 3 entries. These 24 inputs (and only these inputs)
are considered as incremental inputs by Subroutine TIMET.

See Table B-6, infra, for definitions of indexing variables used here.
CSee Table B-7, infra, for definitions of 1imit variables used here.

I.e., variable BSSNDS is to be interpreted as the number of Blue direct support submarines; similarly for the other resource

variables.

€"IBAR=1,NLOC" means that IBAR varies from 1 through NLOC (inclusive); similarly for other indices..
fVariab1e KRSAM indexes Red SAMs in Subroutine ABATCK; variable KRS indexes Red SAMs in Subroutine POWERP.
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Table B-5. Resource Variables (in Alphabetical Order) and
Major Subroutines Using Them?

Resource Variable
Variable Numberb ABATCK | ADOMOE | CTFMOD | DDAY | GNAATK | MOVRS | MOVTF | PLBAB | POWERP | PRTSUM | SHPSHP | SUBSUB_

ABANM(KRSAM) 23 *

ASRSAM{KRSAM) 24 *

AESCAB(IAB) 20 * * * * *

AINTCT 21 * *

ATABT(IAB,KRB) 19 * * * * *

BSIBAR(IBAR) 2 * *

BSSNDS 1 * * *

PLBLBD(KBD.LB) 14 * *

PPANMS (KRSAM) € 25 *

DPRSAM(KRSAM)C 26 >

RS{1,L) 15 * * * A * *
o RS(2,L) 16 LI I * * *
il RS(KRS,L),
o KRS > 3 18 * * * * &

RSIBAR(IBAR) 17 * o

SHEL 22 *

XAEW 10 *

XAEWLQ(L) n *

XASW 12 *

XASHLQ(L) 13 *

XATTCK 8 & * * * * *

XEARW 4 * * * H o g

AEASHA 5 * * * * . *

XEASWA 6 * * * * * N

XFGHTR 9 * * * * * *

XPLAT (with

XEFFCM) 3 & * * * * *

XURGS 7 & & & * * *

a * denotes that the resource variable is used in the indicated subroutine.
b See Table B-4, supra.
¢ The indexing variable actually used in the POWERP code is KRS. For clarity, KRSAH is used here.



Tablie B-6. Indexing Variables

NOTE: This table defines the most commonly used variables that index resource variables and parameters in the major MEDMOD
subroutines, Same indexing variables have different meanings in different subroutines; all are given below.
Variables are listed in alphabetical order.

INDEXING PROGRAM SEGMENT(S) VARJES
VARIABLE WHERE USED From Tod DEFINITION
I ABATCK 1 2 Kind of Blue aircraft attacking vulnerable Red airbase: I = l--attack aircraft;
I = 2-~fighter aircraft performing ABA.
1 CTFMOD 1 - Several meanings; see definitions of input variables DLT, D2T, TABIO,
TAB12, and TAB13.
1 LOCTFF 1 MIMP Index for movement period of task force.
1AB ABTACK, CTFMOD, 1 2 Red airbase. IAB = 1 corresponds to the vulnerable Red airbase; IAB = 2, the
GNAATK, PLBAB, vulnerable Red airbase.
PRTSUM B
IATF ABATCK 1 2 "Is attack on task force planned?" IATF = 1--Red will attack Blue task force
later on in clock-time period, IATF = 2--Red will not.
IBAR MOVRS, MOVTF,
PRTSUM 1 NLOC Barrier IBAR is the barrier between regions IBAR-1 and IBAR.
K ABATCK 1 3 Criterion for Red aircraft needed to warrant attack. See definition of
input variable RARBAB(K).
K CTFMOD 1 NKRB+1 Type of Red attacker: K = 1 to NKRB correspond to Red bombers; K = NKRB+1--
. SSMs from Red submarines.
KBA ABATCK, POWERP,
SHPSHP 1 2 Kind of Blue attacker: KBA = l1--attack aircraft, KBA = 2--fighter aircraft
performing attack
KBD PLBAB, PRTSUM 1 NKBDPL | Kind of Blue defender {aircraft) in the Blue land-based air barrier
KBE ABATCK 1 1 Kind of Blue escort (currently, only fighter aircraft perform the escort mission)
KRA ABATCK 1 NKRA= Kind of Red aircraft on vulnerable Red airbase: KRA = 1 to NKRB, bombers;
NKRB+2 NKRB+1, escort aircraft; NKRB+2, interceptor aircraft
KRB ABATCK, CTFMOD, 1 NKRB Kind of Red attacker (bomber).
GNAATK, PLBAB,
PRTSUM
KRD ABATCK 1 2 Kind of Red defender of vuinerable Red airbase: KRD = 1--Red escort aircraft
on defense; KRD = 2--Red interceptor aircraft
KBS MOVTF 1 6 Kind of Blue ship: 1--carriers, 2--AAW escort ships, 3--Air-capable ASW
escort ships, 4--Non-air-capable ASW escort ships, 5--URG ships, 6--direct
support submarines
KBSS SHPSHP 1 S Kind of Blue surface ship; as above, for index values 1 through 5
KRS DDAY, MOVRS, 1 NKRS Kind of Red ship: KRS = 1--torpedo submarines, KRS = 2--missile submarines,
PRTSUM, SHPSHP, KRS = 3,...,NKRS--surface ships.
SUBSUB
KRS POWERP 1 NPPSAM | Kind of Red SAM defending against Blue power projection
KRSS PRTSUM, SHPSHP 1 NKRSS= [ Kind of Red surface ship. Surface ship kinds 1 to NKRSS correspond to ship
NKRS-2 kinds 3 to NKRS, respectively. .
KRSAM ABATCK 1 NABSAM [ Kind of Red SAM defending the vulnerable Red airbase
L ABATCK, CTFMOD, (=LOCTF) Region {location) the task force is in; set in MEDMOD to current value of LOCTF
DDAY, GNAATK,
PLBAB, POWERP,
SHPSHP, SUBSUB
L PRTSUM 1 NLOC Region {location}
LB PLBAB 1 NLOC Region (Yocation). Used to index Blue land bases corresponding to the regions.
Loc MOVRS 1 NLOC Region (location)
LOCTF1 MOVRS (=LOCTF+1) Current location of the task force + 1. Used to index input variable PRSM;
see 1ts definition.
NKRBP1 DDAY {=NKRB+1) See definition of input variable ENACDT.

3See Table B-7:

Limit Variables, infra, for definitions of the upper limit variables listed here.




Table B-7.

Limit Variables

Limit variables indicate the number of kinds available of a resource. Each limit variable

A. Input Limit Variables

- Variable

Program segment(s)
in which it appears

should be at least 1.

Definition

Upper limit with current
program dimensioning

MIMP
NABSAM

NKBDPL

NKRB

NKRS®

NLOC

¢l—d

NPPSAM

MOVTF, LOCTFF
ABATCK

PLBAB, PRTSUM

ABATCK, CTFMOD
GNAATK, PLBAB
PRTSUM

MOVRS, SHPSHP,
SUBSUB, PRTSUM
MOVRS, PRTSUM

POWERP

Number of movement periods for task force.

Number of kinds of Red SAMs defending the
vulnerable Red airbase.

Number of kinds of Blue land based air-
craft defending against Red attacking
aircraft.

Number of kinds of Red bombers

Number of kinds of Red ships (kinds 1 and 2
are torpedo and missile submarines, re-
spectively).

Number of possible regions for the task
force excluding region zero.

Number of kinds of Red SAMs defending against
Blue power projection.

6

10

3variable NKRS should be at least 3.

B. Limit Variables Computed in Program

Program segment(s)

Variable in which it appears Definition Value Comments
NKBS MOVTF Number of kinds of Blue ships. 6 There are six kinds of Blue ships: car-
riers, three kinds of escort ships, URG
ships, and direct support submarines.
NKRA ABATCK Number of kinds of Red aircraft
on the vulnerable Ped airbase. NKRB+2 NKRB kinds of Red bombers, escort
aircraft, and interceptor aircraft.
NKRSS SHPSHP, PRTSUM Number of kinds of Red surface NKRS-2 There are NKRS kinds of Red shigs:
ships. 1 and 2 are submarines, thus kinds
3 to NKRS are surface ships.




Table B-8

Input Variables That Are Used in Several Major Subroutines®

Variable

Definition

Major Subroutines
in which this vari-

able appears

BARLTH(IBAR)

BUCAP

ENACDS (KRS)

ENACDT (K)

ICTL(IBAR)

PAFCNF

PFFCNF

Length of submarine barrier between
regions IBAR-1 and IBAR.

The number of sea-based aircraft
required to support one CAP station.

Expected number of Blue aircraft de-
stroyed when a shot from a Red ship
of type KRS hits a full carrier.

Expected number of Blue aircraft de-
stroyed when an ASM of type K hits a
full carrier.

Indicator for control of submarine
barrier between regions IBAR-1 and
IBAR. (See 1ist of input variable
definitions for more details.)

Probability that a (Blue) attack
aircraft cannot fly another sortie
during a clock time period given
that it has already flown during
that clock time period.

Probability that a (Blue) fighter
aircraft cannot fly another sortie
in that clock time period given that
it has already flown during that
clock time period.

MOVRS, MOVTF

ABATCK, CTFMOD,
POWERP, SHPSHP

DDAY, SHPSHP

CTFMOD, DDAY

MOVRS, MOVTF

ABATCK, SHPSHP

ABATCK, CTFMOD,
SHPSHP

aExcluding resource and 1imit input variables;

and B-7, respectively.

B-13

see Tables B-4




TABLE B-9. SELECTED INPUT VARIABLES WITH RESTRICTIONS

PART 1: INPUT VARIABLES THAT MUST BE
STRICTLY GREATER THAN ZER0Q3,b

Indices and Limits© Program Segment(s)
Variable (for vector variables) Using This Variable
BARLQ(L) L=1,NLOC CTFMOD
DIT(I,KRB) I1=1,2 CTFMOD
KRB=1,NKRB

HRMAAW CTFMOD
HRMASHW CTFMOD
HRMURG CTFMOD
HRTAAW CTFMOD
HRTASW CTFMOD
HRTURG CTFMOD
IATKRT(L)d L=T,NLOC GNAATK
LGTHMP(I)d [=1.MIMP MOVTF, LOCTFF
MAXTPd MEDMOD

PARK ABATCK, ATRTAB
THSCAQ(L) L=1,NLGC CTFMOD
THSCTQ(L) L=1,NLOC CTFMOD

VBT (KRB) KRB=1,NKRB CTFMOD

VI CTFMOD

XNRAB ABATCK

%For vector variables, each component (within the limits

stated in the second column) must be strictly greater than
zero.

bTh1's table does not include 1imit variables; see Table B-7,
supra.
“The notation L=1,NLOC means that L varies from 1 through

NLOC (inclusive, similarly for other variables. See Tables
B-6 and B-7, supra, for more information.

dThese integer variables must be at least one (in every

appropriate component).
B-14




TABLE B-9. SELECTED INPUT VARIABLES WITH RESTRICTIONS
PART 2: INTEGER INPUT VARIABLES THAT
CAN TAKE ON VERY FEW VALUES

Indices and Allowable

Limitsd Values for

(for vector Program Segment(s) This Vari-
Variable variables) Using This Variable ableb
TAAED ABATCK,AIRAIR,ATRTED 0,1
IABAEQ ABATCK,ATRTAB 1,2,3
IABAW ABATCK,ATRTSS 1,2
IATRIA CTFMOD,ATRTIA 1,2
ICTL(IBAR) IBAR=1,NLOC MOVRS ,MOVTF 0,1,2,3
IDDAC NDAY 1,2
IDDAS DDAY 1,2
IKRAS (KRA) KRA=T ,NKRA ABATCK 0,1

IPLAED
IPPAW
IRSUBA(L)
ISSBR
ISSRB

(NKRA=NKRB+2)

L=1,NLOC

PLBAB,AIRAIR,ATRTED
POWERP ,ATRTSS
CTFMOD

SHPSHP

SHPSHP

3

-

-

o O o — O
_— Ny —
no

%The notation IBAR=1,NLOC means that IBAR varies from ]I
through NLOC (inclusive);

bFor vector variables, each component (within the Timits
stated in the second column) must take on one of the allowable

values, but it is not necessary for all components to have
the same value.

B-15

similarly for other variables.




TABLE B-9.

Variable(s)

SELECTED INPUT VARIABLES WITH RESTRICTIONS

PART 3:

Relevant
Program
Segment(s)

OTHER RESTRICTIONS

Restrictions and Comments

BARLTH(IBAR)

FFACA(
FFACE(

-
S

LTFMP(I)

MAXTP

MOVRS,
MOVTF

CTFMOD

ABATCK

MOVTF,
LOCTFF

MEDMOD

Must be strictly greater than
zero if ICTL(IBAR)#0 for the
same value of IBAR (for IBAR=]
through NLOC).

If NKRB>2, then, for KRB=1
through NKRB-1 and for all I,
the relationships
DIT(I,KRB)>DIT(I,KRB+1),
D2T(I,KRB)>D2T(I,KRB+1), and
VBT(KRB)>VBT(KRB+1) must hold
(this ensures that different
kinds of bombers are ranked in
decreasing order of particular
types of effectiveness). Also,
the method for computing attri-
tion to Red bombers after they
launch their ASMs requires that
DIT(1,KRB)>D1T(2,KRB) and
D2T(1,KRB)>D2T(2,KRB) for KRB=1
through NKRB.

For each region (L=1 through
NLOC), FFACA(L)+FFACE(L) must
not exceed 1. (One cannot allo-
cate more fighter aircraft than
are available.)

See Table B-10: Program Term-
inations, STOPs 6404 and 6405.

Must not exceed the dimension
1imit of (computed) variable
LTASKF(ITP); this limit is cur-
rently 90. (Variable LTASKF
appears in COMMON block COMOUT.)

B-16



Table B-10
PROGRAM TERMINATIONS
MEDMOD has several checks built in to stop the program if values are input that make certain program

segments meaningless to execute. The corresponding FORTRAN statements are STOP N, where N is the
four digit number below. The STOP N statement appears near the end of the program segment indicated.

Program Segment in

STOP Number which it appears Explanation and Comments
6400 DRIVER (normal termination)
6401 BARKCK Zero kinds of penetrators; variable NKRS should
be at least 3.
6404 MOVTF Task force directed to move to a region not

adjacent to previous region. No adjacent com-
ponents of the input array LTFMP should
differ by more than unity.

6405 MOVTF Task force directed to move to a region
exceeding the number of regions played. No
component of input array LTFMP should be
greater than NLOC.

LT-4d

6406 BINOM Tried to compute binomial probability for P<0,
P>1, or M>N.

6407 SHPSHP Zero kinds of Red surface ships; variable NKRS
should be at least 3.

6410 SUBSUB Zero kinds of Red surface ships; variable NKRS

should be at Teast 3.




TABLE B-11.

AND R-245 INPUTS

Correspondin

CORRESPONDENCE BETWEEN MEDMOD INPUTS

Order Number
Assigned to

MEDMOD Input? R-245 Inputg R-245 Input

AESCAB(IAB) none

AEWD ABWD 27
ASWF ASWF 11
ATABT(IAB,KRB) AT 51
BAREAQ(L) BAREA 9
BARELQ(L) BAREAL 7
BARLQ(L) BARL 10
BUCAP BUCAP 35
CAPMLQ(L) CAPML 34
CAPMQ(L) CAPM 33
CAPMR CAPMR 39
CAPSTQ(L) CAPSTAR 36
DLIA DLIA 41
DIT(I,KRB) D1 54
D2T(I,KRB) D2 44
ENACDT(K) none

ESLR ESLR 17
ESRQ(L) ESR 1é
FPPL1 FPPL1 57
FPPL2 FPPL2 59
FSTAQ(L) none

FSTGAQ(L) none

qThis table lists all of the inputs used in Subroutine CTFMOD
as well as the inputs PPSORR and WFPPAS, which are used in
Subroutine POWERP. The variables PPSORR and WFPPAS are the
only inputs to MEDMOD that both correspond to R-245 inputs and
are not used in Subroutine CTFMOD.

bA]] R-245 inputs that correspond to MEDMOD inputs are listed
here; there are some R-245 inputs that do not correspond to
any MEDMOD input, and so are not listed here.

B—18 (continued)



TABLE B-11.

(continued)

Corresponding

Order Number
Assigned to

MEDMOD Input R-245 Input R-245 Input

HRMAAW none
HRMASW none
HRMURG none
HRTAAW none
HRTASHW none
HRTURG none
IATRIA none
IRSUBA(L) none
NKRB fixed at 1
PDIN PDIN 13
PPFCNF none
PKASW PKASHW 12
PKAT1 PKAT1 55
PKDF1 none
PKIIN PKIIN 18
PKIN PKIN 15
PKPLDT(K) PKPLD 61
PKPL1 PKPL1 58
PKPL? PKPLZ2 60
PKSST(K) PKSS 56
PPSORR(1,L) SA 62
PPSORR(2,L) SF 63
PRWLNQ(L) none

RS(1,L) ST 19

RS(2,L) STG 23
SMALLR SMALLR 45
SSDAAW none
SSDASW none
SSDURG none
STARQ(L) STAR 28

B-19 (continued)




TABLE B-11. (continued)

Corresponding

Order Number
Assigned to

MEDMOD Input R-245 Input R-245 Input
STSALYV STSALV 20
SUBSOR SUBSOR 22
TAB1OT(I,K) TAB1@(1I) 66
TAB12(I) TAB12(1) 67
TAB13T(I,K) TAB13(1I) 68
TCAP TCAP 40
THSCAQ(L) none
THSCTQ(L) none
TPS TPS 21
T1 T1 47
T2 T2 48
T3 T3 %2
T4 T4 50
UBAEW UBAEW 25
UBAEWL UBAEWL 26
UBASW UBASW 8
UBASWL UBASWL 6
VBT (K) VB 53
VCAP VCAP 38
VI VI 46
WFMAAW none
WFMASW none
WFMPLT none
WFMURG none
WFTAAW none
WFTASW none
WFTPLT none
WFTURG none
WFPPAS(1,L) WA 64
WFPPAS(2,L) WF 65

B_20 (continued)



TABLE B-11. (concluded)

Corresponding

Order Number
Assigned to

MEDMOD Input R-245 Input R-245 Input
WRLNDQ(L) none
WVSIZ WVSIZ 42
XAEW XAEW Blue Resource
XAEWLQ(L) XAEWL Blue Resource
XASH XASHW Blue Resource
XASWLQ(L) XASWL Blue Resource
XATTCK none®
XEAAW XEAAW Blue Resource
XEASWA XEASWA Blue Resource
XEASWN XEASWN Blue Resource
XFGHTR none®
XPLAT XPLAT Blue Resource
XURGS none
ZLAMPF ZLAMPF 14
IMPATT(K) ZMPAT 52
ZMPCAP ZMPCAP 37
ZMPDLI ZMPDLI 43
ZMPESC none
IMPSTG IMPSTG 24

“There is a rough correspondence between the MEDMOD inputs
XATTCK and XFGHTR, and the R-245 inputs SPA (R-245 order

number 4), SPF (R-245 order number 3), and SPLAT (R-245 order

number 5).




cc—d

TABLE B-12.

VARTABLE NAME
AKAEDA(KRD)
AAAEDF (KRD)
AAMAEED(KBE)
AACA
AAPAJO(KBA)
AAPDDA(KKD)
AAPDDE (KRD)
AAPDED(KBE)
AAPKAD{(KBA,KRD)
AAPKDA(KRD.K3A)
AAPKDE (KRDy» KBE)
AnPKED(KBE»KRD)
AASRAA(L)
AASRED
AASRFA(L)
AaSRFE(L)
AASRILED
AZANM(KRSAM)
AGBAVLS (KRS AM)
AUBCAS
ABESGS(KBA)
ABFASS(KBA)
AFFSM(KEA)
ARFVS(KRSAM)
ARPDALKBA)
ABPDS{KKSAM)
ABPKA(KRSAM)
ABPKS(KRSAM,KBA)
ABPSA(KBA,KRSAM)
ABRSAM(IKRSAM)
ABTSC(KRSAM)
ABVGSS (KESAM)
AFSCAR(TAB)

TYPE NF VARTIABLE

INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
IMPUT (RESODURCE)

INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (RESQURCE)

INPUT (PARAMETER)
INPUT (PARAMETER)
INPUT (RESOURCE)

INDEX OF MAJOR VARIABLES USED IN MEDMOD

PROGRAM SEGMENTI(S)
USING THIS VARTAQBLE

ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK
ABATCK CTFMOD GNAATK PLBAB

PRTSUM
continued



TABLE B-12. (continued)
PROGRAM SEGMENTI(S)

VARTASLE NAME TYPE 0OF VARTABLE USING THIS VARIABLE
AFWD INPUT (PARAMETER) CTFMOD
AINTCT INPUT (RESOURCE) ABATCK PRTSUM
ASWF INPUT (PARAMETER) CTFMOD
ATABT(IABs KRB) INPUT (RESOURCE) ABATCK CTFMOD GNAATK PLBAB PRTSUM
ATSORU ' LABELED COMMON: COMSOR MEDMOD ABATCK CTFMOD POWERP SHPSHP
ATTCKI LABELED COMMON: COMCTF MEDMOD ABATCK CTFMOD DDAY POWERP
. SHPSHP
ATTWGT INPUT (PARAMETER) MOVTEF
AVALILE(L,IAB) INPUT (PARAMETER) GNAATK
AVAILT(L,»IABsKRB) INPUT (PARAMETER) GNAATK
AVALED(L,TATF) INPUT (PARAMETER) ABATCK
AWRCBB INPUT (PARAMETER) MOVRS
JACCDW(KBS) INPUT (PARAMETER) MOVTF
BACPCK(KBS) INPUT (PARAMETER) MOVTF
BAREAQ(L) INPUT (PARAMETER) CTEMOD
w BARELQ(L) INPUT (PARAMETER) CTYFMOD
v BARLQ(L) INPUT (PARAMETER) CTFMOD
W JARLTH(IBAR) INPUT (PARAMETER) MOVRS MOVTF
SECOW(KBS) INFUT (PARAMETER) MOVTF
BEDWIKRS) INPUT (PARAMETER) MOVRS
IMR(IAB KRB LABELED COMMON: COMGA CTFMOD SNAATK PLBAB
GMTMINCL) INPUT (PARAMETER) GNAATK
BSIBAR(IBAR) INPUT (RESOQURCE) MOVRS PRTSUM
BSSNDS INPUT (RESOURCE) MOVTFE PRTSUM SuBsUB
BUCAP INPUT (PARAMETER) ABATCK CTFMOD POWERP SHPSHP
CACDUWO INPUT (PARAMETER) MOVTF
CAPMLG(L) INPUT (PARAMETER) CTEMOD
CAPHMQIL) INPUT (PARAMETER) CTFMOD
CAPHR INPUT (PARAMETER) CTFMOD
CAPSTO(L) INPUT (PARAMETER) CTFMOD
CPAGV INPUT (PARAMETER) MOVTF
CPBPK(KRS) INPUT (PARAMETER) MOVTF
CPRSCK(KRS) INPUT (PARAMETER) MOVRS

continued



TABLE B-12. (continued)
PROGRAM SEGHMENTI(S)

VARIABLE NAME TYPE OF VARIASLE USING THIS VARIABLE
CPRPK(KRS) . INPUT (PARAMETER) MOVRS
CFRSCK(KBS) INPUT (PARAMETER) MOVTF
CSCOWO INPUT (PARAMETER) MOVTF
CWPPAS LABELED COMMON: COMOUT MEOMOD POWERP PRTSUM
CWTPTF LAGELED COMMON: COMOUT MEDMOD PRTSUM
DDFAC(KRS) INPUT (PARAMETER) DDAY
DOPKC(KKS) INPUT (PARAMETER) - DDAY
DDPKS(KRS) INPUT (PARAMETER) DDAY
UDRKAA(KRS) INPUT (PARAMETER) DDAY
NDRKBA (KRS ) INPUT (PARAMETER) DDAY
DDRSA(KRS) INPUT (PARAMETER) DDAY
DDSPA(KRS) INPUT (PARAMETER) DDAY
DLIA INPUT (PARAMETER) CTFMOD
IT(I,KRB) INPUT (PARAMETER) CTFMOD
D2T(I,KRB) INPUT (PARAMETER) CTFMOD
FNACDS (KRS) INPUT (PARAMETER) ODAY  SHPSHP
w  FNACDT(K) INPUT (PARAMETER) CTFMOD
d ENACDT(NKRBPL) INPUT (PARAMETER) DDAY
=  FSC(IAR) LABELED COMMON: COMGA CTFMOD GNAATK PLBAB
£ SLR INPUT (PARAMETER) CTFHOD
ESRI(L) INPUT (PARAMETER) CTFMOD
FAACA(L) INPUT (PARAMETER) ABATCK
FACOB(KRA, IATF) INPUT (PARAMETER) ABATCK
FFACA(L) INPUT (PARAMETER) ABATCK
FEACE (L) INPUT (PARAMETER) ABATCK
FGHTRI LABELED COMMON: COMCTF MEDMOD ABATCK CTFMOD DDAY  POWERP
SHPSHP
FHSK (1) INPUT (PARAMETER) ARATCK
FM3(K3S) INPUT (PARAMETER) MOVTF
FPPL1 INPUT (PARAMETER) CTFMOD
FPPL2 INPUT (PARAMETER) CTFMOD
FSTAQ(L) INPUT (PARAMETER) CTFHOD
FSTGAC(L) INPUT (PARAMETER) CTFMOD

continued



Gc-d

TABLE B-12. (continued)
PRUGRAM SEGMENT(S)

VARTABLE NAME TYPE DF VARIABLE USING THIS VARIABLE

FT50RU LABELED COMMON:  COMSOR MEDMOD ABATCK CTFMOD POWERP SHPSHP

HRMAAW INPUT (PARAMETER) CTFMOD

HRMASYW INPUT (PARAMETER) CTFMOD

HKMURG INPUT (PARAMETEK) CTFMDD

HRTAAW ~ INPUT (PARAMETER) CTFHOD

HRTASW INPUT (PARAMETER) CTFEMOD

HRTURG INPUT (PARAMETER) : CTFMOD

I INDEXING ABATCK CTFMOD GNAATK MOVTF

LAADA INPUT (PARAMETER) ABATCK

FTAAED INPUT (PARAMETER) ABATCK

LA INDEXING ABATCK CTFMOD GNAATK PLBAB PRTSUM

TABAEQ INPUT (PARAMETER) ABATCK

TABAF INFUT (PARAMETER) ABATCK

TABAW INPUT (PARAMETER) ABATCK

LATF INDEXING ABATCK

LTATKRT(L) INPUT (PARAMETER) GNAATK

FATF A INPUT (PARAMETER) CTFMOD

igar INDEXING MOVRS  MOVTF PRTSUM

ICTL(IBAR) INPUT (PARAMETER) MOVRS  MOVTF

IDUAC INPUT (PARAMETER) DDAY

1DDAS INPUT (PARAMETER) DDAY

16D LABELED COMMON: COMIGD MEDMOD TIMET INP

FKRAS(KRA) INPUT (PARAMETER) ABATCK

[PLADA INPUT (PARAMETER) PLIABR

1PLAED INPUT (PARAMETER) PLIAB

IPPAF INPUT (PARAMETER). POwWLRP

IPPAW INPUT (PARAMETER) POWERP

IPSUBAC(L) INPUT (PARAMETER) CTFMOD

[S$SBR INPUT (PARAMETER) SHPSHP

ISSR INPUT (PARAMETER) SHPSHP

[re (TIME PERIOD) DRIVER MEDMOD ADDMOE GNAATK LOCTFF
FOUVRS  HMOVTF  POWERP PRTSUM SHPSHP

K INDEXING ABATCK CTFMOD GNAATK PLBAB

continued



VARTABLE NAMFE
KBA
KBD
KRE
KBS
KRA
KRB
KRD
KRS

KKSAM
KRSS
L

Lo

LC
LGTHMP(T)
tuc

LOCTF
LOCTF1
LTASKF(ITP)
LTFMPA(T)
MAXTP
MIHMP
NABSAM
NLPD
NKB3DPL
NKBS

NKRA

NKRD
NKRBP1
NKRS
NKRSS

AL AC

9c-4d

TABLE B-12.

TYPE [+ VARIABLE
INDEXING
INDEXING
INDEXING
INDEXING
INDEXING
INDEXING
INDEXING
INDEXING

INDEXING
INDEXING
INDEXING

INDEXING

INDEXING

INPUT (PARAMETER)
INDEXING

INDEXING

INDEXING

LABELED COMMON:
INPUT (PARAMETER)
INPUT (LIMIT)
INPUT (LIMIT)
IMPUT (LIMIT)
INPUT (PARAMETER)
INPUT (LIMIT)
COMPUTED LIMIT
COMPUTED LIMIT
INPUT (LIMIT)
INDEXING

INPUT (LIMIT)
COMPUTED LIMIT
INPUT (LIMIT)

coMauT

(continued)

PRUGRAM SEGMENTI(S)
USING THIS VARIABLE
ABATCK POWERP SHPSHP
PLBAB PRTSUM

ABATCK

MOVIF

ABATCK PLBAB

ABATCK CTFMOD GNAATK
ABATCK

DDAY MOVRS
SuUBSUB

ABATCK

PRTSUM SHPSHP
ABATCK CTFMOD DDAY

POWERP

PLBAB POWERP PRTSUM
PLBAB PRTSUM

PRTSuUM

LOCTFF MOVTF

MOVRS

MEOMOD MOVRS MOVTF
MOVRS

DRIVER MEDMOD

LOCTFF MOVTF

DRIVER MEDMOD

MEDMOD LOCTFF MOVTF
ABATCK

TIMET INP

PLBAB PRISUM

MOVTF

ABATCK

ABATCK CTFMDD GNAATK
DDAY

MOVRS  PRTSUM SHPSHP
PRTSUM SHPSHP

MOVRS PRTSUM

PLBAB

PRTISUM

GNAATK
SHPSHP

PLBAB

SussSuB

PRTSUM

SHPSHP

MOVRS
suBsus

PRTSUM

continued
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VARTABLE NAME

NMPPS AN

MTPSTM

NTPSLA

PAFCNF

PARK

PASS(I)
PBORN(L)
PLEDRS(T)
PRKRN(I)
PBKRS(I)

POIN

PrFCXNF

PKASW

PKAT1

PKDF1

PKIIN

PKIN

PKPLDT(K)
PKPL 1

PRPL 2

PKSSTI(K)
PLAEDA(KBD)
PLAEDE(KBD)
PLAEED
PLBLBO(KBL,sLB)
PLCA(L)
PLFODLL(LB,L,KBD)
PLPAJOIKRA)
PLPDIA(KBD)
PLPDDE(KBD)
PLPDED
PLPRAD(KRA,KBD)
PLPKDA(KBD, KRAY)

TABLE B-12. (continued)
PRUSRAM SEGMENT(S)
TYPF OF VARIABLE USING THIS VARIABLE
INPUT (LIMIT) POWERP
LAGELED COMMONS COMOUT MEDMUD ADOMOE

LABELED COMMUN:

INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INFU1
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT

(PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMFTER)
(PARAMETER)
(PARANMETER)
{PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMETER)
(RESOURCE)

(PARAMETER)
(PARAMETER)
(PARAMETEK)
(PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMETER)
(PARAMETEK)

COMGA

MEOMOD ABATCK GNAATK
ABATCK SHPSHP
ABATCK

AsATCK

ABATCK

ABATCK

ABATCK

ABATCK

CTFMOD

ABATCK CTFMOD SHPSHP
CTFrM0OD

CTFMOD

CTFMOD

CTFMOD

CTFMOD

CTFMOD

CIFMOD

CTFMOD

CTFMGD

PLBAB

PLBAB

PLBAB

PLBAB  PRTSUM
PL3AB

PL3AB

PLBAS

PLB3AB

PLBAB

PLBAB

PL3AB

PLBAB

continued



TABLE B-12. (continued)
PROGRAM SEGMENT(S)

VARTASLE NAME TYPE OF VARIABLE USING THIS VARIABLE
PLPKDE(KBD) INPUT (PARAMETER) PLBAB
PLPKED(KBD) INPUT (PARAMETER) PLBAB
PPAEGS{KBA) INPUT (PARAMETER) POWERP
PPANMS (KRSAM) INPUT (RESOURCEL) POWERP
PPAVLS (KRS, L) INPUT (PARAMETER) POWERP
PPAVSS(KRS) INPUT (PARAMETER) POWNERP
PPLAL (L) INPUT (PARAMETER) POWERP
PPFASMIKBA) INPUT (PARAMETER) POWERP
PPFASS(KBA) INPUT (PARAMETEK) POYERP
PPFSVS(KRS) INPUT (PARAMETER) POWERP
PPPDAS(KBA) INPUT (PARAMETER) POWERP
PPPDSA(KES) INPUT (PARAMETER) POWERP
PPPKAS(KRS) INPUT (PARAMETER) POWERP
PPPKSA(KRS,KBA) INPUT (PARAMETER) POWERP
- PPPSAS(KBA,KRS) INPUT (PARAMETER) POWERP
[ PPRSAM(IKRSAM) INPUT (RESOURCE) POWERP
e PPSORR(IKBA,L) INPUT (PARAMETER) POJLERP
PPSORT LABELED COMMDN: COMDUT MEDMND POWERP PRTSUM
PPTSCS(KRS) INPUT (PARAMETER) POWERP
PRSMUKRS,LOC, LOCTFL) INPUT (PARAMETER) MOVRS
PRWLNGQ(L) INPUT (PARAMETER) CTFMOD
RACCDW(IKRY) INPUT (PARAMETER) MOVRS
RACPCK(KRS) INPUT (PARAMETER) MOVRS
RARAAB(K) INPUT (PARAMETER) ABATCK
RECDW(KRS) INPUT (PARAMETER) MHOVRS
REDW(KBS) INPUT (PARAMETER) MOVTEF
KS(1sL) INPUT (RESOURCE) CTFrMOD DDAY MOVRS PRTSUM SuBsuB
RS(2,L) INPUT (RESOURCE) CTEMOD DDAY MOVRS . PRTSUM SuBSUB
RS(KRS,L)sKRS23 INPUT (RESOURCE) DDAY MOVRS PRTSUM SHPSHP SuUBSUB
KSIBAR(CIBAR) INPUT (RESOURCE) MOVTE  PRTSUM
SarBCF INPUT (PARAMETER) sussug
SHrecCsS INPUT (PARAMETER) susSus
b RFACL) IMPUT (PARAMETER) Su3suB

continued



TABLE B-12. (continued)
PRIOGRAM SEGMENT(S)

VARTABLE NAME TYPE OF VARIABLE USING THIS VARIABLE
SAFRFC INPUT (PARAMETER) sussus
SBFRSA(L) INPUT (PARAMETER) SussSus
SEFRSC INPUT (PARAMETER) sussus
S3PBOF INPUT (PARAMETER) SLBSUB
>UEPBDS INPUT (PARAMETER) Su3dsun
SEPBKF INPUY (PARAMETER) su3suB
SBPBKS INPUT (PARAMETER) : sussuB
SEPFDR INPUT (PARAMETER) Sussul
SBPFKB INPUT (PARAMETER) sSussus
SuPSDB INPUT (PARAMETER) SUBSUB
SBPSKB INPUT (PARAMETER) suBsus
SCK31 LABELED COMMON: BARSCK MOVTF
SCK32 LABELED COMMON: BARSCK MOVTF
SHeL INPUT (RESOQURCE) ABATCK
w SMALLR INPUT (PARAMETER) CTFMOD
A) SSBACRIKRSS) INPUT (PARAMETER) SHPSHP
N} SSCFA INPUT (PARAMETER) SHPSHP
SSOAAY INPUT (PARAMETER) CTFMOD
SEDASH INPUT (PARAMETER) CTFMOD
>SDURG INPUT (PARAMETER) CITFMOO
SSEBAK(KBA, KRSS) INPUT (PARAMETER) SHPSHP
SSFRSVIKRSS, L) INPUT (PARAMETER) SHPSHP
SSPBDR INPUT (PARAMETER) SHPSHP
SSPBKR INPUT (PARAMETER) SHPSHP
SSPROB INPUT (PARAMETER) SHPSHP
SSPRKZ INPUT (PARAMETER) SHPSHP
JSPRKC INPUT (PARAMETER) SHPSHP
STARQ(L) INPUT (PARAMETER) CTEMOD
STSALV INPUT (PARAMETER) CTHMOD
SUBSOR INPUT (PARAMETER) CTEMOD
TABLIOT(1,K) INPUT (PARAMETER) CTFEMDD
TAB12(1) INPUT (PARAMETER) CTFMOD
TABL3T(I,K) INPUT (PARAMETER) CTrMOD

continued



TABLE B-12. (continued)

PROGRAM SEGMENT(S)

VARTABLE NANME TYypt OF VARIABLE USING THIS VARIABLE
TCAP INPUT (PARAMETER) CTFMOD
[HSCAQ(L) INPUT (PARAMETER) CTFMOD
IHSCTG(L) INPUT (PARAMETER) CTFMOD
TPAS INPUT (PARAMETER) MOVTF
Tes INFUT (PARAMETER) CTFMOD
Tl INPUT (PARAMETER) CTFMOD
Te INPUT (PARAMETER) CTFEMOD
I3 INPUT (PARAMETER) CTFMOD
4 INPUT (PARAMETER) CTFMOD
Jd AE WL INPUT (PARAMETEK) CTFEMOD
URAFA INPUT (PARAMETER) CTEMaAD
UisASWL INPUT (PARAMETER) CTFMOD
URASW INPUT (PARAMETER) CTFMOD
VET (K) INPUT (PARAMETER) CTFMOD
o vCAP INPUT (PARAMETER) CTFMOD
! VI INPUT (PARAMETER) CTFMOD
IS AFMAAYW INPUT (PARAMETER) CTEMOD
WFMASY INPUT (PARAMETER) CTFMOD
aFMPLT INPUT (PARAMETEK) CTFMOD
AFMURG INPUT (PARAMETER) CTFMGD
AFPPAS(KBA,L) INPUT (PARAMETER) POWERP
WETAAW INPUT (PARAMETER) C1FMOD
AFTASW INPUT (PARAMETER) CTEMOD
AFTFLC(L) INPUT (PARAMETER) PRTSUM
WETPLT INPUT (PARAMETER) CTFEMOD
W TURG INPUT (PARAMETER) CTFMOD
WRLNDO(L) INPUT (PARAMETER) CTEMOD
WTFCHBO INPUT (PARAMETER) MOVTF
AVSTZ INPUT (PARAMETER) CTFHMOD
XAF W INPUT (RESOURCE) CTerMaD
xALwLGCL) IMPUT (RESOURCE) CTEMOD
XASW INPUT (RESOURCE) CTreEman
KASWLO(L) INPUT (RESOURCE) CTFAOD

continued



TABLE B-12. (concluded)

PROGRAM SEGMENT(S)

VARTARLE NAME IYPE (OF VARIABLE USING THIS VARIABLE
XATTCK INPUT (RESDURCE) ABATCK CTFMOD DDAY POWERP PRTSUM
SHPSHP
XCAPST LABELED COMMON: COMCTF MEDMOD ABATCK CTFMOD POWERP SHPSHP
XEAAW INPUT (RESOURCE) ADDMOE CTFMOD DDAY MOVTF PRTSUM
SHPSHP
XEASWA IMPUT (RESOURCE) - ADDMOE CTYFMOD DDAY MOVTF PRTSUM
SHPSHP
XEASHN INPUT (RESOURCE) ADDMOE CTFMOD DDAY MOVTF  PRTSUM
SHPSHP
XEFFCM LABELED COMMON: COMCTF MEDMOD ABATCK ADDMOE CTFMOD DDAY
MOVIF  POWERP PRTSUM SHPSHP
XFGHTR INPUT (RESOURCE) . ABATCK CTFMOD DDAY POWERP PRTSUM
SHPSHP
? ALA(L) INPUT (PARAMETER) ABATCK
w XIE(L) INPUT (PARAMETER) ABATCK
o XHRAB [MPUT (PARAMETER) ABATCK
XPLAT ' INPUT (RESOURCE) DRIVER ADDOMOE CTFMOD DDAY MOVTF
PRTSUM SHPSHP
XURGS INPUT (RESODURCE) ADDMOE CTFMOD DULAY MOVTFE PRTSUM
SHPSHP
ILAMPF INPUT (PARAMETER) .CTFHAOD
LMPATT(K) INPUT (PARAMETER) CTEHUD
ZMPCAP INPUT (PARAMETER) CTFMOD
LMPDL I INPUT (PARAMETER) CTFMOD
IMPEST INPUT (PARAMETER) CITFMOD

INPSTC INPUT (PARAMETER) CTFMOO
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DEFINITIONS OF INPUTS AND
SAMPLE OQUTPUT OF INP

The following is the output produced by Overlay INP gilven
an entirely hypothetical, unclassified data base. This out-
put serves three purposes. First, and most importantly, it
gives definitions for all inputs to MEDMOD in alphabetical
order.! Second, it shows a potential user of MEDMOD what
the output of INP (i.e., what the output of the inputs) looks
like.2 Third, it provides a hypothetical data base for test-
ing purposes. Appendix D gives the remainder of the outputs
of MEDMOD (i.e., the output of the results) based on this
hypothetical data base.

INote that the alphabetizing rule used by the CDC-6400 computer ranks blanks
after letters, not before them. Thus, for example, RS follows RSIBAR and
UBAEW follows UBAEWL on this output.

2Note that INP displays all TIMET input changes first, before it displays

the initial input values. In the sample output of INP displayed here,

some of the entries of two input arrays are to be changed during the run-—-
the entries of AVAILE(L,l) for L =1, ..., 5 are to be changed from their
initial values to 0.1, 0.2, 0.4, 0.8, and 0.8, respectively, at the start

of time period 3, and the entries of ATABT(I,1) for I = 1,2 are to be incre-
mented by 5.0 and 5.0, respectively, at the start of time period 8.

C-1



TIME-T= 3 VARIABLE AVAILE © 0 1 O0---VALUES ARE BELOW

1000 « 2000 «4000 . 8000 .8000 0.
TIME-T= BINCREM VARIABLE ATABT O 0 1 O0-~-VALUES ARE BELOW

5.000 5.000 0. 0. 0. 0.
VARTABLE —---- AAAEDAC 2, 0, 0)

(KRD) AVERAGE NUMBER (0OF ADDITIONAL ENGAGEMENTS (IN ADDITION TO 1.0)

THAT A RED DEFENDER OF KIND KRD CAN POTENTIALLY MAKE AGAINST BLUE ABA

AIRCRAFT,

*¥NOTE*¥*INPUT VARIABLES WHOSE NAMES START WITH AA ARE USED IN SUBROU-
TINE ABATCK, ESPECIALLY THE AIR-TO~AIR PORTIONS.

0. 3,000
VARIABLE —-=— AAAEDE( 2, 0, 0)
(KRD) AVERAGE NUMBER OF ADDITIONAL ENGAGEMENTS THAT A RED DEFENDER OF
KIND KRD CAN POTENTIALLY MAKE AGAINST BLUE ABA ESCORT AIRCRAFT,
0. 1.000
VARIABLE -=--- AAAEED( 1, O, O0)
(KBE) AVERAGE NUMBER OF ADDITIONAL ENGAGEMENTS THAT A BLUE ABA ESCORT
AIRCRAFT OF KIND KBE CAN SHOOT AT A RED DEFENDER (AIRCRAFT).
5.000
VARIABLE ---- AACA ( 1, 0, O0)
T NUMBER OF AIR-TO-AIR COMBAT AREAS USED IN DEFENSE OF THE VULNERABLE
& RED AIRBASE.
6.000
VARIABLE —---- AAPAJO( 2, 0, 0)
(KBA) PROPORTION OF BLUE ABA AIRCRAFT OF KIND KBA THAT, WHEN ENGAGED
BY A RED DEFENDER, JETTISON THEIR ORDNANCE AND RETURN FIRE.
.1000 1200
VARIABLE ---- AAPDDA( 2, 0, O0)
(KRD) PROBABILITY THAT A RED DEFENDER OF KIND KRD WILL DETECT A BLUE
ATTACKER.,
16400 . 7400
VARIABLE —-~-- AAPDDE( 2, 0, 0)
(KRD) PROBABILITY THAT A RED DEFENDER OF KIND KRD WILL DETECT A BLUE
ABA ESCORT AIRCRAFT.
.5200 . 6200
VARIABLE ---- AAPDED( 1, 0, 0)
(KBE) PROBABILITY THAT A BLUE ABA ESCORT AIRCRAFT OF KIND KBE WILL
DETECT A RED DEFENDER.
.4200



£-0

VARTABLE

VARTABLE

VARTIABLE

VARTABLE

VARIABLE

VARIABLE

VARTABLE

VARIABLE

VARIABLE

-=--= AAPKADI(
2100
3100

~=—=—— AAPKDA(
.5C00E-01
.3000E-01

——=~- AAPKDE(
.1000E-01
.2000E-01

-—-=- AAPKED(

.2700
—--— AASRAA(
«5600
---— AASRED(
1.150

-~-—— AASRFA(

1700

-~~~ AASRFE(

.78C0
——=—= AASRIDI

1,000

2y 2y 0)
2300
«3300

2> 2y 0)
.6000E-01
«4000E-01

2y 1, 0}

1, 2y 0}
«1700

5y 0, 0)
«6600

1 0, 0}

5, 0, 0}
<9700

5, 0s 0)
1.000

1, 0, 0)

(KBA,KRD) PROBABILITY THAT AN ATTACKER OF KIND KBA WILL KILL A DEFEN-
DER OF KIND KRD» IF ENGAGED.

{(KRD,KBA) PROBABILITY THAT A DEFENDER OF KIND KRD WILL KILL AN ATT-
ACKER OF KIND KBA, IF ENGAGED.

(KRD»sKBE) PROBABILITY THAT A DEFENDER OF KIND KRD WILL KILL AN ESCORT
OF KIND KBE, IF ENGAGED.

(KBEsKRD) PRUBABILITY THAT AN ESCORT OF KIND KBE WILL KILL A DEFENDER
OF KIND KRDs IF ENGAGED.

(L) SORTIE RATE OF BLUE ATTACK AIRCRAFT (FROM CARRIER) ON AIRBASE ATT-
ACK WHEN THE TASK FORCE IS IN LDCATION L. (SORTIES FLOWN PER TIME
PERIDD)

. 7600 «8600 «8600

SORTIE RATE OF RED ESCDRT AIRCRAFT ON AIRBASE DEFENSE MISSION.

(L) SORTIE RATE FOR BLUE FIGHTER AIRCRAFT DOING AIRBASE ATTACK WHEN
THE TASK FORCE IS IN LOCATION L.
.6700 7700 .8700

(L) SORTIE RATE FOR BLUE FIGHTER AIRCRAFT DOING AIRBASE ATTACK ESCORT
WHEN THE TASK FORCE IS IN LOCATION L.
1.000 1.000 1.000

SORTIE RATE OF RED INTERCEPTOR AIRCRAFT ON AIRBASE DEFENSE MISSION.



VARTABLE --—-- ABANM ( 2, 0, 0)
(KRSAM) ACTUAL NUMBER OF MISSILES FOR RED SAMS OF KIND KRSAM DEFENDING
THE VULNERABLE RED AIRBASE.
FENOTE**INPUT VARIABLES WHOSE NAMES START WITH AB ARE USED IN THE SAM
PORTION OF SUBROUTINE ABATCK,
1000. 0.

VARIABLE ---- ABAVLS( 2, 0, O0)
(KRSAM) AVAILABILITY FACTOR FOR SAMS DEFENDING THE VULNERABLE RED AIR-
BASE., KRSAM=1s...»NABSAM

«5100 . 7100
VARIABLE ---- ABCAS ( 1, 0, 0)
NUMBER OF COMBAT AREAS FOR THE BLUE ABA AIRCRAFT/RED SAM INTERACTION.
THIS INPUT IS USED WHEN BLUE ATTACKS THE VULNERABLE RED AIRBASE.
7.000
VARIABLE =---— ABESGS( 2, 0, 0)
(KBA) AVERAGE NUMBER OF ADDITIONAL GROUND TARGETS THAT AN AIRCRAFT OF
KIND KBA CAN POTENTIALLY MAKE AFTER HAVING ENGAGED A SAM.
THIS INPUT IS USED WHEN BLUE ATTACKS THE VULNERABLE RED AIRBASE.
1.800° 1.900
VARIABLE ---- ABFASS({ 2, 0, 0)
a (KBA) FRACTION OF BLUE ABA AIRCRAFT OF KIND KBA THAT CAN DO SAM SUP-
I PRESSION.
4= THIS INPUT IS USED WHEN BLUE ATTACKS THE VULNERABLE RED AIRBASE.
«5900 «+ 7900
VARIABLE ---- ABFSM ( 2, 0, 0)

(KBA) FRACTION OF BLUE ABA AIRCRAFT OF KIND KBA THAT ARE INVULNERABLE

TO SAMS (PERHAPS DUE TO STANDOFF MUNITIONS).

THIS INPUT IS USED WHEN BLUE ATTACKS THE VULNERABLE RED AIRBASE.
«9000E-01 1900

VARIABLE —---- ABFVS ( 2, 0, 0)
(KRSAM) FRACTION OF SAMS VULNERABLE TO SAM SUPPRESSORS. (RED SAMS DEF-
ENDING THE VULNERABLE RED AIRBASE.)
KRSAM=15¢040sNABSAM
0. «5300
VARIABLE —---- ABPDA ( 2, 0, 0)
(KBA) PROBABILITY THAT A SAM SUPPRESSOR WILL DETECT A SAM.
KBA=1 FOR BLUE ATTACK AIRCRAFT, KBA=22 FOR BLUE FIGHTERS.
THIS INPUT IS USED WHEN BLUE ATTACKS THE VULNERABLE RED AIRBASE.
.9100 .8200



VARIABLE ---- ABPDS ( 25 0, 0)
(KRSAM) PROBABILITY THAT A SAM WILL DETECT AN AIRCRAFT,.
KRSAM=1,..0sNABSAM
: THIS INPUT IS USED WHEN BLUE ATTACKS THE VULNERABLE RED AIRBASE.
7800 «BEO0O
VARIABLE ---- ABPKA { 2, 0, 0)
(KRSAM) PROBABILITY THAT A SAM SUPPRESSOR WILL KILL A SAM,
KRSAM=1, 449 NABSAM
THIS INPUT IS USED WHEN BLUE ATTACKS THE VULNERABLE RED AIRBASE.
1100 <1200
VARIABLE ---- ABPKS ( 2, 2, O0)

(KRSAMyKBA) PROBABILITY THAT A SAM WILL KILL AN AIRCRAFT.
KRSAM=154¢.09s NABSAM
KBA=1 FOR BLUE ATTACK AIRCRAFT, KBA=2 FOR BLUE FIGHTERS.
THIS INPUT IS USED WHEN BLUE ATTACKS THE VULNERABLE RED AIRBASE.
«1300E-01 »2300E-01
+4300E-01 «5300E-01

VARIABLE ---- ABPSA ( 2, 2, 0}
(KBAyKRSAM) PROBABILITY THAT A SAM SUPPRESSOR WILL SUPPRESS A SAM,
KRSAM=1,...5NABSAM
KBA=1 FOR BLUE ATTACK AIRCRAFT, KBA=2 FOR BLUE FIGHTERS.
@) THIS INPUT IS USED WHEN BLUE ATTACKS THE VULNERABLE RED AIRBASE.
I .2100 +3100
Ul + 2500 «3500
VARIABLE --~— ABRSAM( 2, 0, 0)
(KRSAM) INITIAL NUMBER OF RED SAMS OF KIND KRSAM DEFENDING THE VULNER-
ABLE RED AIRBASE (KRSAM=1s...sNABSAM).,
20.00 10.00 :
VARIABLE =--- ABTSC ( 2, 0, 0)
(KRSAM) TOTAL SHOTS PER CYCLE FOR A SAM,
KRSAM=1py..09 NABSAM
THIS INPUT IS USED WHEN BLUE ATTACKS THE VULNERABLE RED AIRBASE.
2.000 6.000 '
VARTABLE ---- ABVGSS( 25 0, O0)
(KRSAM) AVERAGE NUMBER OF SHOTS PER FIRE CONTROL CENTER OF KIND KRSAM
PER ATTACK AIRCRAFT.
THIS INPUT IS USED WHEN BLUE ATTACKS THE VULNERABLE RED AIRBASE.
«5000 1.000
VARIABLE ---- AESCAB( 2, 0, O0)

NUMBER OF RED ESCORTS STATIONED ON NOTIONAL RED AIRBASE I --

1)
=1 IS THE VULNERABLE AIRBASE, 1=2 IS THE INVULNERABLE AIRBASE.

{
I
100.0 100.0



VARIABLE =--- AEWD ( 1» 0, 0) o
THE RADAR DETECTION RANGE FOR AEW AIRCRAFT, NO DISTINCTION IS MADE
BETWEEN SEA- AND LAND-BASED ASSETS. (NMI)

220.0
VARTABLE ---— AINTCT( 1, 0, 0)
INITIAL NUMBER OF RED INTERCEPTOR AIRCRAFT (ON THE VULNERABLE AIRBASE)
50.00
VARIABLE ---- ASWF ( 1, 0s 0)
A PARAMETER USED TO MODEL THE INCREASING PROBABILITY OF DETECTING A
SUBMARINE TRAVERSING THE QUTER ASW SCREEN AS THE SCREEN WIDTH
INCREASES.
«5000E-01
VARIABLE ---- ATABT ( 2, 3, 0) .
(I,K) THE NUMBER OF RED BOMBERS OF TYPE K STATIONED ON RED AIRBASE I,
I=1 IS THE VULNERABLE AIRBASE, I=2 IS THE INVULNERABLE AIRBASE.
40.00 20.00 20.00
40.C0 20.00 20.00
VARIABLE ---- ATTWGT( 1, 0, 0)
ATTRITION WEIGHT FOR BLUE SHIPS CROSSING RED SUBMARINE BARRIERS.,
(VALUE SHOULD BE BETWEEN 0.0 AND 1.0, INCLUSIVE.)
ﬁ) 5000
(o) VARIABLE =---- AVAILE( 5, 2, 0)
(L,I) FRACTION OF THE RED ESCORTS THAT ARE AVAILABLE TO FLY MISSIONS
FROM RED AIRBASE I TO TASK-FORCE LOCATION L DURING A TIME PERIOD IN
WHICH AN ATTACK IS PLANNED. THUS, THE OVERALL SORTIE RATE FOR ESCORTS
IS GIVEN BY (1/IATKRT(L))I*AVAILE(L,I) —--
I=1 IS THE VULNERABLE AIRBASE, [=2 IS THE INVULNERABLE AIRBASE.
0. 0.
.1000 0.
2000 0.
<4000 0.
3000 . 8000



VARIABLE =-—== AVAILT( 5, 2, 3)
(LyIsK) FRACTION OF RED BOMBERS OF TYPE K THAT ARE AVAILABLE TO FLY
MISSIONS FROM RED AIRBASE I TO VTASK-FORCE LOCATION L OURING A TIME
PERIOD IN WHICH AN ATTACK IS PLANNED. THUS, THE OVERALL SORTIE RATE
FOR TYPE-K BOMBERS IS GIVEN BY (1/IATKRT(L))}*AVAILT(L,I,K) —--
I=1 IS THE VULNERABLE AIRBASE, I=2 IS THE INVULNERABLE AIRBASE.
K =1
0. 0.
5000 0.
«5000 0.
«5000 « 5000
8000 .« 8000
K =2
0. 0.
. 5000 0.
«5000 0.
« 5000 + 5000
. 8000 «8000
K =3
0. 0.
0. 0.
0. 0. ’
8000 «5000
« 5000 .8000
Q
1 VARTABLE =-=<-— AVALED( 5, 2, O)
—~ {LyIATF) AVAILABILITY FACTOR FOR RED ESCORT AIRCRAFT PERFORMING AIR-
BASE DEFENSE WHEN THE (BLUE) TASK FORCE IS IN LOCATION L AND
IATF=1--RED WILL ATTACK TASK FORCE LATER IN THE DAY
IATF=2--RED WILL NOT.
1000 .8000
.1100 .8100
.1200 .8200
1300 . 8300
+1400 . 8400
VARIABLE ---- AWRCBB( 1, 0, O)
ATTRITION WEIGHT FDOR RED SHIPS CROSSING BLUE SUBMARINE BARRIERS.
(VALUE SHOULD BE BETWEEN 0.0 AND 1.0, INCLUSIVE.)
5000
VARIABLE =---- BACCDW( 65 05 0)

{KBS) COUNTERDETECTION WIDTH (DIAMETER) OF ASW AIRCRAFT FROM A BLUE
SHIP OF KIND KBS AGAINST RED BARRIER SUBMARINES. (NMI)
KBS=1 IS FOR XPLAT, KBS=2 [S FOR XEAAW, KBS=3 IS FOR XEASWA,
) KBS=4 IS FOR XEASWN, KBS=5 IS FOR XURGS» KBS=6 IS FOR BSSNDS.
0. 0. 20,00 0. 0. 0.



VARIABLE ---- BACPCK{ 6» 0» O0)
(KBS) CONDITIONAL PROBABILITY OF COUNTERKILL GIVEN DETECTION OF A
RED BARRIER SUBMARINE BY A BLUE SHIP OF TYPE KB8S.
SEE BACCDW FOR DEFINITION OF KBS.
«3000 0. 2000 0. 0. 0.

VARIABLE ~---- BAREAQ( 5, 0, 0)
(L) THE AREA OF THE OUTER ASW SCREEN THAT CAN BE COVERED BY A SINGLE
SEA-BASED ASW AIRCRAFT STATION IN LOCATION L. (NMI*%¥2)
1900. 1900. 1900. 1900. 1900.

VARIABLE —---- BARELQ( 5, 0, 0}
(L) THE AREA OF THE QUTER ASW SCREEN THAT CAN BE COVERED BY A SINGLE
LAND-BASED ASW AIRCRAFT STATION IN LOCATION L. (NMI**2)

1900. 1900. 1900. 1000. 400.0
VARIABLE ---- BARLQ ( 5, 0, O0)
(L) THE LENGTH, OR CIRCUMFERENCE, OF THE OUTER ASW SCREEN IN LOCATION
L. (NMI)
500.0 50040 1000, 1000. 1000.
VARIABLE ---- BARLTH( 5, 0, 0)
(IBAR) LENGTH OF BARRIER BETWEEN REGIONS IBAR-1 AND IBAR. (NMI)
BARLTH(IBAR) SHOULD NOT BE ZERO UNLESS ICTL(IBAR) IS ZERO. (SEE ICTL)
A 10.00 200.0 100.0 50.00 150.0
1 .
(e e} VARIABLE ~---- BECDW ( 6, 0Oy 0}
(KBS) COUNTERDETECTION WIDTH OF BLUE SHIP OF KIND KBS AGAINST RED BAR-
RIER SUBMARINES. (NMI)
SEE BACCDW FOR DEFINITION OF KBS.
9.000 5.000 8.000 8.000 2.000 8.000
VARTABLE --~- BEDW ( 10, 0, 0)
(KRS) EFFECTIVE DETECTION WIDTH (DIAMETER) OF A BLUE BARRIER SUBMARINE
AGAINST RED PENETRATING SHIPS OF KIND KRS. (NMI)
10.00 10.00 15.00 20.00 0. 0. 0. 0. 0. 0.
VARIABLE ---- BMTMIN( 5, 0, 0)
(L) MINIMUM NUMBER OF RED BOMBERS (TOTALED QVER ALL TYPES) REQUIRED
TO LAUNCH AN ATTACK AGAINST THE TASK FORCE WHEN THE TASK FORCE IS IN
LOCATION L.
40.00 30.00 20.00 10.00 0.
VARIABLE ---- BSIBAR( 5, 0, 0)
(IBAR) NUMBER OF BLUE SUBMARINES IN BARRIER BETWEEN REGIONS IBAR-1
AND IBAR.
0. 10.00 10.00 0. 0.



vanlaute —-o - BSSNDS L us vl
NUMBER 0OF BLUE DIRECT~SUPPORT SUBMARINES.
4,000
VARTABLE ---- BUCAP ( 1, 0, 0)
THE NUMBER OF SEA-BASED AIRCRAFT REQUIRED TO SUPPORT ONE CAP STATION.
6.000
VARIABLE —---- CACDWO( 1, 0, 0)
INITIAL CARRIER ASW AIRCRAFT COUNTERDETECTION WIDTH AGAINST RED BAR-
RIER SUBMARINES. (NMI)
35.00
VARIABLE —---= CAPMLQ( 5, 0, 0)
(L) THE NUMBER OF CAP STATIONS ASSIGNED TO DEFEND EACH LAND-BASED AEW
STATION WHEN THE TASK FORCE IS IN LOCATION L.
0. 0. O. 1.000 1.500
VARIABLE —---- CAPMQ ( 5, 0, 0) )
(L) THE NUMBER OF CAP STATIONS ASSIGNED TO DEFEND EACH SEA-BASED AEW
STATION WHEN THE TASK FORCE IS IN LOCATION L.
1.000 1.000 1.000 1.500 2.000
VARTABLE —-—- CAPMR ( 1, 0, O0)
Q THE RANGE OF THE AIR-TO-AIR MISSILES CARRIED BY CAP AIRCRAFT. (NmI)
| 50,00
\O
VARTABLE ---- CAPSTQ( 5, 05, 0)
(LY THE CAP STATION RADIUS FROM THE CENTER OF THE TASK FORCE IN
LOCATION L. (NMI)
400.0 300.0 200.0 100.0 100.0
VARIABLE —---- CPAGV ( 1» 0, 0)
CONDITIONAL PROBABILITY OF RED BARRIER ATTACK ON A CARRIERs, GIVEN THAT
CARRIER IS VULNERABLE TO DETECTION.
«5000
VARIABLE ---- CPBPK ( ¢, 0, 0}
(KBS) CONDITIONAL PROBABILETY THAT BLUE PENETRATING SHIP OF KIND KBS
IS KILLED (GIVEN DEYECTION BY RED BARRIER).
SEE BACCDW FOR DEFINITION OF KBS.
. 8000 . 83000 .8000 8000 8000 «7000
VARIABLE =---~ CPBSCK( 10» 0, 0}

(KRS) CONDITIONAL PROBABILITY THAT A BLUE BARRIER SUBMARINE, DETECTED
BY A RED PENETRATING SHIP OF KIND KRS, IS COUNTERKILLED.
3000 . 3000 2000 2000 0. 0. 0. 0. 0. 0.



VARTABLE ---- CPRPK ( 10s 0 0}
(KRS) CONDITIONAL PROBABILITY THAT A RED PENETRATING SHIP DF KIND KRS

IS KILLED.
<4500 <4500 «7500 47500 0. 0. 0. 0. 0. 0.
VARIABLE ---- CPRSCK( 65 0, O0)
(KBS) CONDITIONAL PROBABILITY THAT A RED BARRIER SUBMARINE IS COUNTER-
KILLED BY A BLUE SHIP OF TYPE KBS.
SEE BACCDW FOR DEFINITION OF KBS.
.1000 ~ .lo00 <1500 .1500 0. «2000
VARIABLE ---- CSCOWO( 1, O, 0)
INITIAL CARRIER SONAR COUNTERDETECTION WIDTH AGAINST RED BARRIER SUB-
MARINES. (NMI)
10.00
VARIABLE -~-~ DDFAC ( 10, 0, O0)
(KRS) FRACTION OF RED SHIPS OF KIND KRS CONDUCTING THE DDAY ATTACK
THAT ATTACK CARRIERS.,
**kNOTE*+INPUT VARIABLES STARTING WITH THE LETTERS DD OR IDD ARE USED
IN SUBROUTINE DDAY.
. 7000 . 6000 .5000 «4000 0. 0. 0. 0. 0. 0.
VARIABLE —--- DDPKC ( 10, 0, 0}
{KRS) PROBABILITY OF KILL FOR A SHOT FROM A RED SHIP OF KIND KRS
{3 AGAINST A CARRIER ON DDAY,
s «3000E-01  .6000E-01 «5000E-01  .4000E~-01 O. 0. 0. 0. 0. 0.
(@)
VARIABLE —--—-- DDPKS { 10, 0, 0)
(KRS) PROBABILITY OF KILL FOR A SHOT FROM A RED SHIP DF KIND KRS
AGAINST A BLUE SHIP THAT IS NOT A CARRIER (REGARDLESS OF KIND OF
BLUE SHIP) ON DDAY.
+1400 .1300 .B000E-01  .7000E-01 O. 0. 0. 0. 0. 0.
VARIABLE —---- DDRKAA( 10, 0, 0}
(KRS) NUMBER OF RED SHIPS OF KIND KRS KILLED AFTER THE RED DDAY
ATTACK ON BLUE.
1.000 1.000 1.000 1.000 0. 0. 0. 0. 0. 0.
VARIABLE ~---- DDRKBA( 10, 0, 0)
(KRS) NUMBER OF RED SHIPS OF KIND KRS KILLED BEFORE THE RED DDAY
ATTACK ON BLUE.
1.000 1.000 1.000 1.000 0. 0. 0. 0. 0. 0.
VARIABLE ---- DDRSA ( 10, 0, 0}
(KRS) NUMBER OF RED SHIPS OF KIND KRS THAT WILL {(IF ALIVE) ATTACK
BLUE ON DDAY.
2.000 1.000 1,000 2.000 0. 0. 0. 0. 0. 0.
VARIABLE ---- DDSPA ( 10, 0, O)
(KRS) SHOTS PER ATTACKING RED SHIP OF KIND KRS ON DDAY.
1.4500 2.000 2.000 1.000 0. 0. 0. 0. 0. 0.



VARLABLE =--- DLIA C 1, 0Oy, 0)
FIGHTER AVAILABILITY FACTOR FOR DLI.
SEE IDA REPORT R-245 FOR ADDITIUNAL INFORMATION.

L6700
VARIABLE ---- DIT (25 3, 0)
(I,K) I=1 GIVES THE DISTANCE FROM TASK FORCE CENTER TO THE ASM RELEASE
LINE OF RED BCMBERS OF TYPE K. (NMI)
I1=2 GIVES THE AVERAGE DISTANCE FROM TASK FORCE CENTER TO THE
POINT AT WHICH RED BOMBERS OF TYPE K TURN
AROUND--AFTER REACHING THIS POINT ATTACKING AJIRCRAFT ARE INVULNERABLE.
400.0 250.0 200.0
200.0 200.0 100.0
VARIABLE ---- D2T «( 25 3, O
(I,K) I=1 GIVES THE AVERAGE DISTANCE FROM CARRIERS LAUNCHING DLIS TO
THE TYPE-K RED BOMBERS ASM RELEASE LINE. (NMI)
132 GIVES THE AVERAGE DISTANCE FROM CARRIERS LAUNCHING DLIS TO THE
POINT AT WHICH RED BOMBERS OF TYPE K TURN
AROUND--AFTER REACHING THIS POINT ATTACKING AIRCRAFT ARE INVULNERABLE.
400.0 250.0 200.0 '
200.0 200.0 100.0
VARIABLE ---- ENACDS( 10, 0, 0)
ﬁ’ (KRS) EXPECTED NUMBER OF AIRCRAFT (FIGHTERS AND ATTACKERS) DESTROYED
pt WHEN A SHOT FROM A RED SURFACE SHIP OF TYPE KRS HITS A FULL CARRIER.
) NOTE~- KRS=1,2 ARE SUBMARINES, AND SO ENTRIES FOR ENACDS(1) AND
' ENACDS(2) ARE NOT USED.
0. 0. 1.500 +5000 0. 0. 0. 0. 0. 0.
VARIABLE —---- ENACOT( 4, 0, 0)
(K) EXPECTED NUMBER OF AIRCRAFT (FIGHTERS AND ATTACKERS) DESTROYED
WHEN AN ASM OF TYPE K HITS A FULL CARRIER
—= K=NKRB+1 IS FOR ASMS LAUNCED FROM RED SUBMARINES.
2.000 1.000 +5000 0.
VARIABLE =--- ESLR ( 1, 0, 0)
THE LETHAL RANGE OF ASW ESCORTS FIRING ANTISUBMARINE MISSILES OR
TORPEDDES. (NMI)
8.000
VARIABLE ---- ESRQG ( 5, 0, 0)
(L) THE ASW ESCORT STATION RADIUS FROM THE CENTER OF THE TASK FORCE IN
LOCATION L.+ (NMI)
8,000 10.00 15.00 15.00 15.00
VARIABLE ---- FAACA ( 5, 0, 0)

(L) FRACTION OF BLUE ATTACK AIRCRAFT THAT WILL PERFORM AIRBASE ATTACK
WHEN THE TASK FORCE IS IN LDCATION L. (AIRCRAFT DN CARRIERS ONLY.)
+ 5000 «5100 «5200 «5300 «5400



VARIABLE ---- FACOB ( 5, 2, 0) .
! (KRA, EATF) FRACTION OF RED AIRCRAFT OF KIND KRA ON THE VULNERABLE RED

AIRBASE WHEN--~ TATF=1--RED WILL ATTACK TASK FORCE LATER IN THE CLOCK

TIME PERIODs,--- IATF=2-~RED WILL NOT, :

KRA=1,NKRB FOR BOMBERS, KRA=NKRB+1 FOR ESCORTS, KRA=NKRB+2 FOR INTCT

.5100 . 7100
.5200 <7200
5300 .7300
.7400 . 7400
7500 . 7500
VARIABLE ——-- FFACA ( %5, 0, 0)
(L) FRACTION OF BLUE FIGHTER AIRCRAFT THAT WILL PERFORM AIRBASE ATTACK
WHEN THE TASK FORCE IS IN LOCATION L.
4000 <4100 +4200 +4300 4400
VARIABLE ---- FFACE ( 5, 0, 0)
(L) FRACTION OF BLUE FIGHTER AIRCRAFT THAT WILL PERFORM AIRBASE ATTACK
ESCORT WHEN THE TASK FORCE IS IN LOCATION L.
. 2000 .2100 2200 2300 «2400
VARIABLE ——-= FHSK ( 2, 0, 0)
(I) FRACTION OF HIT RED AIRCRAFT SHELTERS THAT ARE DESTROYED.
I=1--HIT BY A BLUE ATTACK AIRCRAFT
= 1=2--HIT BY A BLUE FIGHTER AIRCRAFT DDING AIRBASE ATTACK
e .2200 <3200
n
VARIABLE ---- FM3 ( 6, 0, O0)
(KBS) FRACTION OF SHIPS OF KIND KBS CROSSING BARRIER IN FIRST WAVE,
IF BARRIER CROSSING PROTOCOL 3 IS USED.
SEE BACCDW FOR DEFINITION OF KBS.
0. 0. 1.000 1.000 2000 5000
VARIABLE --=-- FPPL1 ( 1, 0, O0) :
THE NUMBER OF INCOMING ASMS THAT CAN BE FIRED AT BY A CARRIER®S POINT
DEFENSE SAMS.
7.000
VARIABLE —---- FPPL2 ( 1, 0, O0)
THE NUMBER OF INCOMING ASMS THAT CAN BE FIRED AT BY A CARRIER®S POINT
DEFENSE GUNS.
1.000
VARIABLE ——-=- FSTAG ( 5, 0, O0)
(L) FRACTION OF MISSLE SUBMARINES IN LOCATION L THAT FIRE AT THE TASK
FORCE DURING A TIME PERIOD IN WHICH A SUBMARINE ATTACK IS PLANNED.
.1000 +5000 1.000 1.000 1.000



VARIABLE —---- FSTGAO( 5, 0» 0)
(L) FRACTICN OF TORPEDO SUBMARINES IN LOCATION L THAT FIRE AT THE TASK
FORCE DURING A TIME PERIOD IN WHICH A SUBMARINE ATTACK IS PLANNED.

. 1000 «5000 1.000 1.000 1.000
VARIABLE -=--- HRMAAW( 1, 0, O)
NUMBER OF MISSLE HITS (ONLY) REQUIRED TO NEUTRALIZE AN AAW SHIP.
1.600
VARIABLE —---- HRMASW( 1, 0, 0)
NUMBER OF MISSLE HITS (ONLY) REQUIRED TO NEUTRALIZE AN ASW SHIP,.
1.000
VARIABLE ---- HRMURG( 1, 0, 0)
NUMBER OF MISSLE HITS (ONLY) REQUIRED TO NEUTRALIZE AN URG SHIP.
1.000
VARIABLE ~--— HRTAAW( 1, 0, O0)
NUMBER OF TORPEDO HITS (ONLY) REQUIRED TO NEUTRALIZE AN AAW SHIP.
1.000
VARLIABLE ---- HRTASW( 1s 0, O0)
NUMBER OF TORPEDO HITS (ONLY) REQUIRED TO NEUTRALIZE AN ASW SHIP.
1.000
i
- VARIABLE ---- HRTURG( 1, 0, 0)
w NUMBER OF TORPEDO HITS (ONLY) REQUIRED TO NEUTRALIZE AN URG SHIP.
1.000
VARIABLE =---- TAADA ( 1, 0, 0)
ATTRITION METHOD USED FOR COMPUTING KILLS IN THE BLUE ATTACKER/RED
DEFENDER AIR-TO-AIR INTERACTION IN SUBROUTINE ABATCK. (THIS VARIABLE
IS NOT CURRENTILY USED.)
0
VARIABLE =---— TAAED ( 1s» 0» O0)
ATTRITION METHOD FOR COMPUTING KILLS IN THE BLUE ESCORT/RED DEFENDER
INTERACTION IN ABATCK. =0 IF ESCORTS CONCENTRATE FIRE,
=] IF ESCORTS CONSERVE FIRE.
0
VARIABLE ---- JABAEQ( 1, 0, 0)

INDEX OF ATTRITION METHND USED TO COMPUTE RED LOSSES FROM AIRBASE

ATTACK BY BLUE (SUBROUTINES ABATCK AND ATRTAB)

IABAEQ=1--SHELTERS ATTACKED ONLY IF NO OPEN AIRCRAFT ARE DETECTED
x2-~ATTACKERS OPTIMALLY ALLOCATED TO SHELTERED VS OPEN AIRCRAFT
=3--SHELTERS AND OPEN AIRCRAFT ARE DN SAME PARKING AREAS



VAKLABLE --—-- [ABAF ( 1 0O, 0)
ATTRITION METHOD USED FOR COMPUTING KILLS IN THE BLUE AIRBASE ATTAC-
KER/RED SAM INTERACTION. (THIS VARIABLE IS NOT CURRENTLY USED.)

0
VARIABLE =---- IABAW ( 1, 0, 0)
ATTRITION WEIGHTING SCHEME USED IN THE BLUE AIRBASE ATTACKER/RED SAM
INTERACTION. IABAW=1--WEIGHTING BY TOTAL NUMBER OF SHOTS BY SAMS.
(SEE CODE.) IABAW=2--WEIGHTING 8Y NUMBER OF SAM FIRE CONTROL CENTERS.
1
VARIABLE =--- ITATKRT{ 5, 0, 0)
(L) INVERSE OF THE ATTACK RATE WHEN THE TASK FORCE IS IN LOCATION L.
EeGes TATKRT(L)=1 MEANS RED ATTACKS EACH TIME PERIOD,
IATKRT(L)=2 MEANS RED ATTACKS EVERY OTHER TIME PERIQD,
TATKRT(L)=3 MEANS RED ATTACKS EVERY THIRD TIME PERIODD, ETC.
1000 4 3 2 1
VARIABLFE ---- TATRIA( 1, 0, 0)
INDEX FOR ATTRITION FUNCTION TD BE USED IN SUBRQUTINE ATRTIA --
=1 FOR INDEPENDENT TARGETING,
=2 FOR CODRDINATED TARGETING.
1
@)
i VARIABLE --~-- ICTL ( 55 0, 0)
- (IBAR) INDICATOR FOR CONTROL OF BARRIER BETWEEN REGIDNS IBAR-1 AND
+= IBAR. 0--NO BARRIER PRESENT
1--BLUE CONTROLS BARRIER (THEN RSIBAR(IBAR) IS EFFECTIVELY ZEROD)
2--RED CONTROLS BARRIER (THEN BSIBAR(IBAR) IS EFFECTIVELY ZERO)
3--BOTH BLUE AND RED HAVE BARRIERS
0 1 3 0 2
VARIABLE ---= IDDAC ( 1, 0, 0)
ATTRITION EQUATION USED TO COMPUTE ATTRITION TO BLUE CARRIERS ON DDAY.
IDDAC=1--NO COORDINATION OF RED FIRE.
IDDAC=2--PERFECT COORDINATION OF RED FIRE.
2 )
VARIABLE ---- 1DDAS ( 1, 0, 0)
ATTRITION EQUATION USED TO COMPUTE ATTRITION TO BLUE NON~CARRIER SHIPS
IDDAS=1--NO COORDINATION OF RED FIRE.
IODAS=2-~PERFECT COURDINATION OF RED FIRE.
USED IN DDAY CALCULATIONS,
1
VARIABLE ---- IKRAS ( S5, 0, 0)
(KRA) 1 IF RED AIRCRAFT OF KIND KRA CAN FIT INTO SHELTERS
0 IF THEY CANNOT
KRA=1,NKR8 FDR BOMBERS, KRA=NKRB+1 FOR ESCORTSs KRA=NKRB+2 FOR INTCT
0 1 0 1 1



VARIABLE —---- IPLADAC 1, O, O}
INDEX FOR ATTRITION METHOD USED IN DEFENDERS VS ATTACKERS
INTERACTIONS WHEN RED PENETRATES THE BLUE LAND-BASED AIR BARRIER.
(THIS INPUT IS NOT CURRENTLY USED.)
0

VARIABLE —--—-- IPLAEDC( 1, 0, 0)
INDEX FOR ATTRITION METHOD USED IN ESCORTS VS DEFENDERS
INTERACTIONS WHEN RED PENETRATES THE BLUE LAND-BASED AIR BARRIER.
=0 IF ESCORTS DO NOT CONSERVE FIRE FOR LATER INTERACTIONS,
=1 IF ESCORTS CONSERVE FIRE FOR LATER INTERACTIONS.

VARIABLE ---- IPPAF ( 1s 0, 0)
INDEX FOR ATTRITION FUNCTION FOR RED SAM/BLUE AIRCRAFT INTERACTIONS
ON POWER PROJECTION MISSIONS. (NOT CURRENTLY USED)

VARIABLE ---- IPPAW ( 1, O, O0)
INDEX FOR ATTRITION WEIGHTING METHOD USED IN RED SAM/BLUE AIRCRAFT
INTERACTIONS ON POWER PROJECTION MISSIONS.
IPPAW=1 -- WEIGHT BY TOTAL NUMBER OF SHOTS BY SAMS.
IPPAW=2 ~- WEIGHT BY NUMBER OF SAM FIRE CONTROL CENTERS.
2

VARIABLE ---- IRSUBA( 5, 0, 0)

ST-D

(L) INDEX GIVING RESTRICTION ON WHEN RED SUBS CAN ATTACK THE TASK

FORCE GIVEN THAT THE TASK FORCE IS IN LOCATION L --

0 = NO RESTRICTION, ALL SUBS CAN ATTACK EVERY TIME PERIOD

1 TORPEDD SUBS CAN ATTACK ALWAYS, MISSLE SUBS ATTACK ONLY WITH AIR

2 ALL SUBS ATTACK ONLY WHEN RED AIRCRAFT ALSO ATTACK THE TASK FORCE
0 1 1 2 2

o

VARLABLE ---- ISSBR ( 1, 0O, O}
IN SUBROUTINE SHPSHP, INDICATOR FOR DETECTION AND ATTACK PROTOCOL FOR
BLUE SURFACE SHIPS ATTACKING RED - SURFACE SHIPS.
ISSBR=0--DIFFERENT BLUE SHIPS DETECT INDEPENDENTLY OF ONE ANOTHER.
ISSBR=1--TASK FORCE DETECTS AS AN INTEGRATED UNIT.
(SEE ALSO THE DEFINITIONS OF VARIABLES SSPBDR AND SSPRDB, BELOW.)

VARIABLE ---- ISSRB ( 1, 0O, O)
IN SUBROUTINE SHPSHP, INDICATOR FOR DETECTION AND ATTACK PROTOCOL FOR
RED SURFACE SHIPS ATTACKING BLUE SURFACE SHIPS.
ISSRB=0~~A RED SHIP DETECTS DIFFERENT BLUE SHIPS INDEPENDENTLY.
ISSRB=1--A RED SHIP DETECTS EITHER THE ENTIRE TASK FORCE OR NOTHING.
(SEE ALSO THE DEFINITIONS OF VARIABLES SSPBDR AND SSPRDB, BELOW.)



VARIABLE ---- LGTHMP( 65 05 0)
(I) LEGNTH (IN TERMS OF NUMBER OF TIME PERIODS) OF MOVEMENT PERICD I.

1 1 1 2 2 1000
VARIABLE ---- LTFMP { &, 0, 0}
-{I) LOCATION OF THE TASK FORCE DURING MOVEMENT PERIOD I.
1 1 2 3 4 5
VARIABLE ---— MAXTP ( 1, 0» 0)
MAXIMUM NUMBER OF TIME PERIODS 7O BE SIMULATED.
30
VARIABLE ---- MIMP ( 1, 0O, 0)
MAXIMUM NUMBER OF MOVEMENT PERIODS TO BE SIMULATED.
6
VARIABLE =---— NABSAM{ 1, 0, 0)
NUMBER OF KINDS OF RED SAM DEFENDING THE VULNERABLE RED AIRBASE.
2
VARIABLE =---- NEPD ( 1, 0, 0)
DUMMY VARIABLE USED ONLY BY SUBROUTINE INP.
0
ﬁi VARIABLE -—-- NKBOPL( 1, 0, 0) .
o NUMBER OF KINDS (TYPES) OF BLUE DEFENDING AIRCRAFT THAT FORM THE BLUE
N LAND-BASED AIR BARRIER.
2
VARIABLE —---- NKRB ( 1, 0, 0)
NUMBER OF DIFFERENT KINDS (TYPES) OF RED BOMBERS.
3
VARIABLE ---— NKRS ( 1, O, 0)
‘NUMBER OF KINDS OF RED SHIP., KINDS 1 AND 2 ARE TORPEDO SUBMARINES AND
CRUISE MISSILE SUBMARINES, RESPECTIVELY.
4
VARIABLE ---- NLOC ( 1, 0, O} )
NUMBER OF POSSIBLE REGIONS (EXCLUDING REGION ZERD) IN WHICH THE TASK
FORCE CAN BE LOCATED.
5
VARIABLE ---- NPPSAM( 1, 0, O0)
NUMBER OF TYPES OF RED SAMS INVOLVED IN BLUE PDWER PROJECTION
INTERACTIONS.
2



VARIABLE =---- PAFCNF( 1, O, 0)
PROBABILITY THAT AN ATTACK AIRCRAFT, WHICH HAS ALPEADY FLOWN A SORTIE
DURING A CLOCK TIME PERIOD, CANNOT FLY ANOTHER SORTIE DURING THAT
CLOCK TIME PERIOD.
1.000
VARIABLE ---— PARK ( 1, 0» 0)
NUMBER OF PARKING AREAS FOR RED AIRCRAFT ON A TYPICAL ACTUAL AIRBASE.
3.000
VARIABLE ---- PASS ( 2, 0, 0)
(I) NUMBER OF GROUND TARGETS THAT CAN BE ENGAGED ON AN ABA SORTIE.
[=1--8Y A BLUE ATTACK AIRCRAFT
I=2--BY A BLUE FIGHTER AIRCRAFT DOING AIRBASE ATTACK
2.C00 2.500
VARIABLE =--- PBDRN ( 2, 0O, O0)
{1) PROBABILITY A BLUE AIRCRAFT ON AIRBASE ATTACK DETECTS A RED NON-
SHELTERED AIRCRAFT. 1I=21--BLUE ATTACK AIRCRAFTY
I=2--BLUE FIGHTER AIRCRAFT DOING AIRBASE ATTACK
«8700 » 8700
VARIABLE =---=- PBDRS ( 25 0, O0)
a (1) PROBABILITY A BLUE AIRCRAFT ON AIRBASE ATTACK DETECTS A RED
! SHELTER.
H SEE PBDRN FOR THE DEFINITION OF I.
—~ «4700 «4700
VARIABLE ~--- PBKRN ( 2, 0, 0)
(I) PRNBABILITY A BLUE AIRCRAFT ON AIRBASE ATTACK KILLS A RED NON-
SHELTERED AIRCRAFT (GIVEN DETECTION).
SEE PBDRN FOR THE DEFINITION OF I.
<7600 « 7700
VARIABLE =--=-- PBKRS ( 2, O0s O)
{I) PROBABILITY A BLUE AIRCRAFT ON AIRBASE ATTACK KILLS A RED SHELTER.
SEE PBDRN FOR THE DEFINITION OF I.
2600 «.2700
VAPIABLE =---- PDIN t 1, 0, 0)
THE PROBABILITY THAT A SUBMARINE IS DETECTED BY THE ASW ESCORTS.
SEE IDA REPORT R-245 FOR ADDITIONAL INFORMATION.
2000
VARIABLE —-=--- PFFCNF( 1» 0, 0)

PROBABILITY THAT A FIGHTER AIRCRAFT, WHICH HAS ALREADY FLOWN A SORTIE
DURING A CLOCK TIME PERIOD, CANNOT FLY ANOTHER SORTIE DURING THAT
CLOCK TIME PERIOD.

«5000



VARTABLE —~-- PKASW ( 1, O, O0)
THE PROBABILITY OF KILL, GIVEN DETECTION, OF A SUBMARINE (BOTH MISSILE
AND TORPEDO) BY AN ASW AIRCRAFT ON THE OUTER SCREEN. NO DISTINCTION
IS MADE BETWEEN LAND- OR SEA-BASED ASSETS.

«5000
VARIABLE ---- PKAT1 ( 1, 0, 0)
PROBABILITY OF KILL OF AN ATTACKING BOMBER OR ESCORT BY A SALVO OF
AIR-TD-AIR MISSILES FIRED FROM TASK FORCE AIRCRAFT.
. 8000
VARIABLE ---- PKDF1 ( 1, 0, 0)
PROBABILITY OF KILL OF A DEFENDING FIGHTER (CAP OR DLI) BY A SALVD OF
AIR-TO-AIR MISSILES FIRED FROM RED ESCORT AIRCRAFT.
7500
VARTABLE ---- PKIIN ( 1, 0, 0)
THE KILL PROBABILITY BY ASW MISSILE OR TORPEDD OF A SUBMARINE THAT
COMES WITHIN ESLR OF AN ASW ESCORT.
1500
VARIABLE ---- PKIN ( 1, 0, 0)
THE PROBABILITY THAT A SUBMARINE PROSECUTED BY AN AIRCRAFT FROM AN
AIR-CAPABLE ASW ESCORT WILL BE DESTROYED.
i3 «5000
|
© VARIABLE =~=-= PKPLDT( 4y, 0, 0)
(K) THE FRACTION OF INCOMING ASMS LAUNCHED FROM TYPE-K RED BOMBERS
THAT ARE EITHER DEFEATED BY A CARRIERS PASSIVE DEFENSE SYSTEMS OR ARE
UNRELIABLE FOR K=1,NKRB
—= K=NKRB+1 IS FOR ASMS LAUNCHED FROM RED SUBMARINES.
«5000 «5000 »5000 «5000
VARIABLE ~--~ PKPL1 ( 1, 0, 0)
THE SINGLE SALVO PROBABILITY OF KILL OF INCOMING ASMS BY POINT DEFENSE
SAMS,
« 7500
VARIABLE ---- PKPL2 ( 1, 0, 0)
THE SINGLE SALVO PROBABILITY OF KILL OF INCOMING ASMS BY POINT DEFENSE
GUNS. ‘
. 3300
VARTABLE ---- PKSST ( 4, 0, 0)
(K) THE SINGLE SALVO PROBABILITY OF KILL BY AAW ESCORTS OF INCOMING
ASMS LAUNCHED FROM TYPE-K RED BOMBERS FOR K=1,NKRB
== K=2NKRB+1 IS FOR ASMS LAUNCHED FROM RED SUBMARINES.
+ 7500 « 7500 « 7500 « 7500



VARTABLE =---— PLAEDAL 2, O» 0)
(KBD) NUMBER CF ADDITINNAL ENGAGEMENTS (IN ADDITIGN TO 1.0} THAT A
FRESH BLUE DEFENDER OF TYPE KBD CAN MAKE AGAINST RED ATTACKERS
WHEN RED PENETRATES THE BLUE LAND-BASED AIR BARRIER.
3.000 O.
VARLABLE =---- PLAEDE(C 2, 0, 0)
(KBD) NUMBER OF ADDITIDNAL ENGAGEMENTS (IN ADDITION TO 1.0) THAT A
ERESH BLUE DEFENDER OF TYPE KBD CAN MAKE AGAINST RED ESCORTS
WHEN RED PENETRATES THE BLUE LAND-BASED AIR BARRIER.
3.C00 0.
VARIABLE ---— PLAEED( 1» 0, 0}
NUM3ER OF ADDITIDNAL ENGAGEMENTS (IN ADDITION TO 1.,0) THAT A
FRESH RED ESCORT CAN MAKE AGAINST BLUE DEFENDERS
WHEN RED PENETRATES THE BLUE LAND-BASED AIR BARRIER.
3.0600
VARIABLE ---- PLBLBD( 2» 5, 0}
: (KBD,LB) NUMBER OF BLUE DEFENDING AIRCRAFT OF TYPE KBD ON LAND BASES
ASSOCIATED WITH LOCATION LB.
0. 72.00 0. 0. 24.00
0. 50,00 0. 50.00 50.00
@ VARIABLE ---- PLCA ( 5, 0, 0}
:J (L) NUMBER OF COMBAT AREAS WHEN RED PENETRATES THE BLUE LAND-BASED
O o AIR BARRIER AND THE TASK FORCE IS IN LOCATION L.
1.000 1.000 1.000 2.000 1.000
VARIABLE —-—--- PLFOLL( 5, 5, 2)
(LByLyK) FRACTION OF BLUE DEFENDING AIRCRAFT OF TYPE K WHOSE HOME
AIRBASE IS ASSOCIATED WITH LOCATION LB THAT PRODUCE SORTIES THAT FORM
THE LAND-BASED AIR BARRIER WHEN THE TASK FORCE IS IN LOCATION L.
K =1
<5000 «6000 2000 0. 0.
0, «6000 2000 0. 0. N
0. «1000 3000 0. 0.
0. 0. 0. .6000 <1000
0. 0. 0. «3000 2000
K = 2
. 2000 +3000 0. 0. 0.
0. . «3000 «1000 0. 0.
0. »2000 . 2000 1000 0.
0. 0. 0. 3000 .2000

0. 0. 0. «3000 .2000



VARIABLE ---- PLPAJO( 3, 0, 0)
{KRA) PROBABILITY THAT A TYPE-KRA RED ATTACKER, WHEN ENGAGED BY A BLUE
LAND-BASED DEFENDER, JETTISONS ITS ORONANCE AND RETURNS FIRE
(OTHERWISE IT ATTEMPTS TO OUTRUN THE DEFENDER).
.5000 . 5000 +5000 ’

VARIABLE ~---~ PLPDDA( 2, 0, O0)
(KBD) PROBABILITY OF DETECTION BY A BLUE TYPE-KBD LAND~BASED DEFENDER
OF A RED ATTACKER PENETRATING THE LAND-BASED AIR BARRIER.

1.000 1.000
VARIABLE ---- PLPDDE( 2, 0, 0©)
(KBD) PROBABILITY OF DETECTION BY A BLUE TYPE-KBD LAND-BASED DEFENDER
OF A RED ESCORT ENETRATING THE LAND-BASED AIR BARRIER.
1.C00 1.000
VARIABLE —--~ PLPDED( 1, 0, 0)
PROBABILITY OF DETECTION BY A RED ESCORT OF A BLUE DEFENDER WHEN RED
IS PENETRATING THE BLUE LAND-BASED AIR BARRIER.
1.000
VARIABLE ---- PLPKAD( 3, 2, 0)
(KRA,KBD) PROBABILITY THAT A RED TYPE-KRA ATTACKER KILLS A BLUE
TYPE-KBD DEFENDER GIVEN THAT RED IS PENETRATING THE BLUE LAND-BASED
Q AIR BARRIER AND THAT THE RED ATTACKER HAS BEEN ENGAGED BY THE BLUE
o DEFENDER AND HAS JETTISONED ITS (AIR-TO-GROUND) ORDNANCE.
0 0. 0.
0. 0.
1000 2000 .
VARIABLE ---~ PLPKDA( 2, 3, 0)
{KBD,KRA) PROBABILITY THAT A BLUE TYPE KBD-DEFENDER KILLS A RED
TYPE-KRA ATTACKER GIVEN THAT RED IS PENETRATING THE BLUE LAND-BASED
ATR BARRIER AND THAT THE BLUE DEFENDER IS ENGAGING THE RED ATTACKER.
6000 +8000 5000
. 4000 5000 .1000
VARIABLE ---- PLPKDE( 2, 0, O0)
(KBD) PROBABILITY THAT A BLUE TYPE-KBD DEFENDER KILLS A RED ESCORT
GIVEN THAT THEY ARE ENGAGED WHEN RED IS PENETRATING THE BLUE LAND-
BASED AIR BARRIER.
<5000 . 1000
VARIABLE ---- PLPKED( 2, 0, O0)
(KBD) PROBABILITY THAT A RED ESCORT KILLS A BLUE TYPE~KBD DEFENDER
GIVEN THAT THEY ARE ENGAGED WHEN RED IS PENETRATING THE BLUE LAND-
BASED AIR BARRIER.
1000 . 2000



VARIABLE —---- PPAEGS( 2, Oy 0)
(KBA) AVERAGE NUMBER OF ADDITIONAL GROUND TARGETS THAT A BLUE POWER
PROJECTION AIRCRAFT OF TYPE KBA CAN ENGAGE AFTER IT HAS ENGAGED ONE
RED SAM IN A SAM-SUPPRESSION ROLE.
7.000 3.000
VARIABLE —---- PPANMS({ 2, O, 0)
(KRS) ACTUAL NUMBER OF YISSLES AVAILABE FOR USE BY RED TYPE KRS SAMS
WHICH ARE DEFENDING AGAINST BLUE POWER PROJECTION.
1000, 100.0
VARIABLE --—-— PPAVLS( 25 5, 0)
(KRS,L) AVAILABILITY FACTOR FOR RED SAMS OF TYPE KRS DEFENDING AGAINST
BLUE POWER PRODJECTION wHEN THE TASK FORCE IS IN LOCATION L.
1.000 1.000 .2000 .2000 .2000
1.000 1.000 <9000 .6000 .6000
VARIABLE —--~- PPAVSS{ 2, .0, O)
(KRS) AVERAGE NUMBER OF POSSIBLE SHOTS BY EACH TYPE-KRS RED SAM PER
BLUE AIRCRAFT ON POWER PROJECTION MISSIONS AT THESE BLUE ATRCRAFT.
.5000 1.000
VARIABLE —---— PPCAL ( 5, 0, 0)
(L) NUMBER OF COMBAT AREAS FOR BLUE-POWER-PROJECTION/RED-SAH
Q INTERACTIONS WHEN THE TASK FORCE IS IN LOCATION L.
A) 1,000 1.000 1.000 1.000 1.000
- VARIABLE —--- PPFASHM{ 2, 0, 0)
(KBA) FRACTION DF THOSE BLUE TYPE-KBA AIRCRAFT ENGAGING RED SAMS
(N POWER PROJECTION MISSIONS THAT USE STANDOFF MUNITIONS.
. 5000 0.
VARIABLE ---— PPFASS( 2, 0O, 0) .
(KBA) FRACTION OF BLUE TYPE-KBA AIRCRAFT ON POWER PROJECTION MISSIONS
THAT ATTEMPT 70 DO SAM SUPPRESSION.
1.600 .5000
VARIABLE —---- PPFSVS{ 2» 0, 0}
(KRS) FRACTION OF RED TYPE-KRS SAMS THAT ARE VULNERABLE TO BLUE
SAM SUPPRESSORS ON POWER PROJECTION MISSIDNS.
.5000 1.000 :
VARIABLE —---— PPPDAS( 2, 0, 0)

(KBA) PROBABILITY THAT A BLUE TYPE-KBA SAM SUPPRESSOR DETECTS ANY
PARTICULAR RED SAM ON POWER PROJECTION MISSIONS.
.1000E-01 1.000



VARTABLE =---- PPPOSAC 2, 0O, 0)
{KRS) PROBABILITY THAT A RED SAM DETECTS ANY PARTICULAR BLUE AIRCRAFT
ON POWER PROJECTION MISSIONS,

1000 1.000
VARTIABLE —--- PPPKAS( 2, 0, 0)
(KRS) PROBABILITY THAT A RED SAM OF TYPE KRS THAT HAS BEEN SUPPRESSED
BY ONE OR MORE BLUE SAM SUPPRESSORS IS KILLED BY THOSE SUPPRESSORS
ON POWER PROJECTION MISSIONS.
8000 1.000
VARIABLE ---- PPPKSA({ 2, 2, 0)
(KRS,KBA) PROBABILITY THAT A RED SAM OF TYPE KRS KILLS A BLUE AIRCRAFT
OF TYPE KBA ON POWER PROJECTION MISSIONS GIVEN THAT THE SAM IS
SHOODTING AT THAT AIRCRAFT.
«4C00 «6000
«6000 « 4000
VARIABLE —--== PPPSAS( 2, 2, 0)
{KBA,KRS) PROBABILITY THAT A BLUE SAM SUPPRESSDR OF TYPE KBA
SUPPRESSES A RED TYPE-KRS SAM ON POWER PROJECTION MISSIONS GIVEN THAT
. THE AIRCRAFT IS SHODTING AT THAT SAM.
<4000 «5000
. 2000 » 5000
Q
&J VARIABLE ---- PPRSAM{ 2, 0, 0)
no (KRS) NUMBER OF RED SAMS OF TYPE KRS THAT ARE PROVIDING DEFENSE
AGAINST BLUE POWER PROJECTION MISSIONS.
20.00 10.00
VARTABLE ---- PPSORR( 2, 5, 0)
(KBA,L) SORTE RATE FOR BLUE AIRCRAFT OF TYPE KBA ON POWER PROJECTION
MISSIONS WHEN THE TASK FORCE IS IN LOCATION L --
KBA = 1 FOR ATTACK AIRCRAFT,
KBA = 2 FOR FIGHTR AIRCRAFT.
0. 0. «2000 1.000 2.000
0. 0. . 5000 1.000 2.000
VARIABLE ---- PPTSCS{ 2, 0, 0)
(KRS) TOTAL NUMBER OF SHOTS PER TIME PERIOD THAT A TYPE—-KRS RED SAM
CAN MAKE WHEN DEFENDING AGAINST BLUE POWER PROJECTION MISSIONS.
2.GC00 4.000



VARIABLE ~-=-= PRSHM ( 10, 5, 6)
(KRS,L0C,LOCTF1) PROPORTION OF RED SHIPS OF KIND KRS IN LOCATION LOC
MOVING TOWARD TASK FORCE WHEN TASK FORCE IS IN LOCATION LOCTF1-1.
RED SHIPS IN SAME LOCATION AS TASK FORCE DO NOT MOVE.
(DATA FOR PRSM(KRS,LOCTF1-1,LOCTF1) ARE IGNORED.)
K =1
.5£00 . 9500 . 7800 <2900E-01  .4500E-01
0. . 2700 .3000 .6B00E-01  .3B00E-01
1300 . 3300 5800 <9000E-02  .2700E-01
.6200 .8000E-01  .9900 <9700E-01  +6900E-01
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. c. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0o
K =2
0. 5800 <9000 .88B00E-01  .4900E-01
0. 8700 9300 .5900E-01  .2000E-01
0. 4600 6200 <4400E-01  .4500€-01
0. . 7600 .5900 .4400E-01  .4900E-01
0. o 0. 0. ol
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
@ 0. 0. 0. 0. 0.
@o s Do 0. 0.
I'\) .
o 0. 0. 0. 0. 0.
K =3
. 3700 0. .3100 <6600E-01  .6500E-01
.5100 0. +3800 .1100E-01  .B500E-01
7100 0. 6400 <1000E-02  .7000E-02
, . 9500 0. .3800 .6000E-01  .8900E-01
0. 0. By o 0.
0. 0. 0. 0. @
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. op
0. aR op 0. 0.
K = 4
6200 .8000 0. +5100E~-01  .6300E-01
. 7400 7000 0. .7400E-01  45600E-01
.3000 4800 0. .8000E-01  .4000E-02
.8900 .8500 0. .6800E-01  .5000E-01
0. 0. 0. 0. 0.
0. 0. 0. 0. at
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.



. 7300 +3600 .6400 0. .8800E-01
.3800 . 7600 . 8800 0. . 7000E-02
. 7600 . 9100 +7600 0. +5200€E-01
.9500 . 6500 <9100 0. «3200E-01
0. 0. 0. . 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
04 0. 0. 0. 0.
K = 6
. 7000 .4000E-01  .1800 «6000E-02 O.
. 7300 .5200 . 44900 +1000E~01 0.
.3000E-01  .1800 .9100 .6900E~01 O.
. 9400 . 9500 .5900 .5200E-01 O.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
VARIABLE =---=- PRWLNG( 55 Os O)
Q (L) PROBABILITY THAT LAND-BASED RESOURCES ARE ABLE TO WARN THE TASK
I FORCE (IN LOCATION L) OF AN IMPENDING RED AIR ATTACK.
n 1.060 1.000 0. .5000 0.
J=
VARIABLE —---- RACCDW( 10, 0, 0)
(KRS) COUNTERDETECTION WIDTH OF ASW AIRCRAFT FROM A RED SHIP OF KIND
KRS AGAINST BLUE BARRIER SUBMARINES. (NMI)
0. 0. 50.00 30.00 0. 0. 0. 0. 0. 0.
VARIABLE ---- RACPCK( 10, 0, O}
(KRS) CONDITIONAL PROBABILITY OF COUNTERKILL GIVEN DETECTION.
0. 0. .8000 . 7500 0. 0. 0. 0. 0. 0.
VARIABLE —---- RARBAB( 3, 0, 0}
(K) NUMBERS OF RED AIRCRAFT REQUIRED ON RED AIRBASES IN ORDER FOR BLUE
TO ATTACK THE VULNERABLE RED AIRBASE. ALL CRITERIA MUST BE SATISFIED--
K=1 IS NUMBER OF BOMBERS REQUIRED ON ALL RED AIRBASES,
K=2 IS NUMBER OF BOMBERS AND FIGHTERS REQUIRED ON ALL RED AIRBASES,
K=3 IS NUMBER OF BOMBERS AND FIGHTERS REQUIRED ON VULNERABLE RED BASE.
10.00 15.00 5.000
VARIABLE ---- RECDW ( 10, 0, O}

(KRS) COUNTERDETECTION WIDTH OF RED SHIP OF KIND KRS AGAINST BLUE BAR-
RIER SUBMARINES. (NMI)
10.00 10.00 13.00 15.00 0. 0. 0. 0. 0. 0.



§¢-0

VARLIASLL

VARIABLE

VARIABLE

VARIABLE

VARIABLE

VARIABLE

VARIABLE

-——= REDW
20.00
-—-~= RSIBARI

0.
-——= RS (
0.
3.000
0.
2.000
0.
0.
0.
[V
0.
0.

—--— SBFBCF
«8600
-—=-— SBFBCS(
.3700
—--~ SBFRFA(
.8500
—-—== SBFRFC{

8500

6y Uy
20,00
59 0,

0.

10, 5
« 95000

0.

[V}
8.000

0.

o.

O

0.

(V)

0.

1, O0»
ls 0Oy

55 0y
« 8600

1, 0,

0)

0)

0)

0)

0)

0)

0)

(KBS) EFFECTIVE DETECTION WIDTH OF A RED BARRIER SUBMARINE AGAINST

BLUE PENETRATING SHIPS OF KIND KBS. (NMI)
SEE BACCDW FOR DEFINITION OF KBS.
15.00 15.00 15.00 10.00

(IBAR) NUMBER OF RED SUBMARINES IN BARRIER BETWEEN REGIONS IBAR-1
AND IBAR.

5.000 0. 5,000

(KRS,LOC) NUMBER OF RED SHIPS OF KIND KRS IN LOCATION (REGIDN) LOC.
KRS=1 FOR TORPEDO SUBMARINES
KRS=2 FOR CRUISE MISSLE SUBMARINES

KRS=3,NKRS FOR SURFACE SHIPS,

1.000 2.200 3.000
. 7000 1.200 3.000

0. 15.00 25.00
11.00 5.000 20.00

0. 0. 0.

0. 0. 0.

0. 0. 0'

0. 0. 0,

0. 0. 0.

0. 0. 0.

IN SUBROUTINE SUBSUB, FRACTION OF BLUE SSN(DS) INVOLVED IN THE COMBAT
THAT ARE CAPABABLE OF SHOOTING AT RED SURFACE SHIPS.
NOTE —-- SSN(DS) ARE BSSNDS SUBMARINES.

IN SUBROUTINE SUBSUB, FRACTION OF BLUE SSN{(DS) INVOLVED IN THE COMBAT
THAT ARE CAPABABLE OF SHOOTING AT RED SUBMARINES.

(L) IN SUBROUTINE SUBSUB, FRACTION OF RED SURFACE SHIPS IN REGION L
INVOLVED IN THE COMBAT {(WHEN TASK FORCE IS IN REGION L).
«83700 .8800 .8900

IN SUBROUTINE SUBSUB, FRACTION OF RED SURFACE SHIPS INVOLVED IN THE
COMBAT THAT ARE CAPABLE OF SHOOTING AT BLUE SSN(DS).



VARIABLE ~--- SBFRSA( Y5 05 0)
(L)IN SUBRDUTINE SUBSUB, FRACTION OF RED SUBMARINES IN REGION L
INVOLVED IN THE COMBAT (WHEN TASK FORCE IS IN REGION L),
« 9000 «9100 + 9200 «9300 « 9400

VARIABLE ==-- SBFRSC{ 1» 0» 0}
IN SUBROUTINE SUBSUB, FRACTION DF RED SUBMARINES INVOLVED IN THE
COMBAT THAT ARE CAPABLE OF SHOOTING AT BLUE SSN(DS).

«9100
VARIABLE ---- SBPBDF{ 1, 0, 0)
IN SUBROUTINE SUBSUB, PROBABILITY A GIVEN BLUE SSN{(DS) DETECTS
A GIVEN RED SURFACE SHIP.
«5200
VARIABLE ---- SBPBDS({ 1, 0, 0)
IN SUBROUTINE SUBSUB, PROBABILITY A GIVEN BLUE SSN(DS) DETECTS
A GIVEN RED SUBMARINE.
« 7200
VARIABLE —--—-- SBPBKF( 1, 0y 0)
IN SUBROUTINE SUSBSUB, PROBABILITY A GIVEN BLUE SSN(DS) KILLS (GIVEN
DETECTION) A GIVEN RED SURFACE SHIP.
«3600
(@]
A) VARIABLE ---- SBPBKS{ 1, 0, 0)
— IN SUBROUTINE SUBSUB, PROBABILITY A GIVEN BLUE SSN{DS) KILLS (GIVEN
DETECTION) A GIVEN RED SUBMARINE.
<4800
VARIABLE ---- SBPFDB( 1, 0, 0)
IN SUBROUTINE SUBSUB, PROBABILITY A GIVEN RED SURFACE SHIP DETECTS
A GIVEN BLUE SUBMARINE.
L7100
VARIABLE —---- SBPFKB( 1, 0, 0)
IN SUBROUTINE SUBSUB, PROBABILITY A GIVEN RED SURFACE SHIP KILLS
(GIVEN DETECTION) A GIVEN BLUE SUBMARINE.
«2300
VARIABLE ---- SBPSDB( 1, 0, O0)
IN SUBROUTINE SUBSUB, PROBABILITY A GIVEN RED SUBMARINE DETECTS
A GIVEN BLUE SUBMARINE.
.8100
VARIABLE —---- SBPSKB( 1» 0, O}
IN SUBROUTINE SUBSUB, PROBABILITY A GIVEN RED SUBMARINE KILLS
(GIVEN DETECTION) A GIVEN BLUE SUBMARINE.
«3300



VAR {agle —=-— 't L { Ly Uy u)
INITIAL NUMBER OF RED AIRCRAFT SHELTERS ON THE VULHERABLE RED AIRBASE.
100.0
VARTABLE =-—-= SMALLR( 1, 0O» 0)
THE RANGE OF THE AIR-TO-AIR MISSILES CARRIED BY THE DLI. (NMI)
50,00
VARIABLE --—— SSBACR( 8, 0, 0)
{KRSS) NUMBER OF BLUE AIRCRAFT (ATTACK AIRCRAFT OR EQUIVALENT) FROM
CARRIER REQUIRED TO DESTROY A RED SURFACE SHIP OF KIND KRSS.
KRSS=KRS-2 VARIES FROM 1 TO NKRS-2, INDEXES KIND OF RED SURFACE SHIP,
CORRESPONDING TO KRS=3 TO NKRS. (KRS=1 AND 2 ARE RED SUBMARINES.)
50,00 10.00 0. 0. 0. 0. 0. 0.
VARIABLE ~--=~ SSCFA ( 1, 0, 0)
ONE BLUE FIGHTER AIRCRAFT IS EQUIVALENT TO SSCFA BLUE ATTACK AIRCRAFT,
FOR PURPOSES OF DESTROYING RED SURFACE SHIPS. (SUBROUTINE SHPSHP)
«8000
VARIABLE ---— SSDAAW( 1, 0s 0)
PROBABILITY OF KILL OF AN ASM BY THE SSD SYSTEMS ON AN AAW SHIP.
«9000
fi VARIABLE ---- SSDASW( 1, 0, 0)
o PROBABILITY OF KILL OF AN ASM BY THE SSD SYSTEMS ON AN ASW SHIP.
-3 .1c00
VARIABLE ~-—- SSBURG( 1, Os O)
PROBABILITY OF KILL OF AN ASM BY THE SSD SYSTEMS ON AN URG SHIP.
0.
VARIABLE ---- SSFBAK( 2, 8, 0)

(KBA,KRSS) FRACTION OF BLUE AIRCRAFYT OF TYPE KBA KILLED ATTACKING RED
SURFACE SHIPS OF TYPE KRSS.
KRSS=KRS-2 VARIES FROM 1 TO NKRS-2, INDEXES KIND OF RED SURFACE SHIP,
CORRESPONDING TO KRS=3 TO NKRS. (KRS=1 AND 2 ARE RED SUBMARINES.)
KBA=1 FOR BLUE ATTACK AIRCRAFT, KBA=2 FOR BLUE FIGHTER AIRCRAFT,
.1000 «5000E-01 O. 0. 0. 0. 0. 0.
« 2000 .1000 0. 0. 0. 0. 0. 0.



VARIABLE ---~ SS5FRSV( 8» 5, 0)
(KRSS»L) FRACTION OF RED SURFACE SHIPS OF KIND KRSS THAT ARE VULNER~
ABLE TO ATTACK BY BLUE TASK FORCE WHEN THE TASK FORCE IS IN REGION L.
KR5S=KRS-2 VARIES FROM 1 TO NKRS-2, INDEXES KIND OF RED SURFACE SHIP,
CORRESPUNDING TD KRS=3 TO NKRS. (KRS=1 AND 2 ARE RED SUBMARINES.)

1.C00 1.000 + 7500 «5000 « 7500
1.000 1.000 + 9000 .8000 7000
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
VARIABLE -—--— SSPBOR( 1, 0, 0)

IN SUBROUTINE SHPSHP, PROBABILITY BLUE DETECTS RED.

IF ISSBR=0, SSPBOR IS THE PROB. THAT A GIVEN BLUE SURFACE SHIP DETECTS
A GIVEN RED SURFACE SHIP. IF ISSBR=1l, SSPBDR IS THE PROB. THAT THE
BLUE TASK FORCE (AS A UNIT) DETECTS A GIVEN RED SURFACE SHIP.

+ 8000
VARIABLE ---- SSPBKR( 1y 0, 0)
IN SUBROUTINE SHPSHP, PROBABILITY A GIVEN BLUE SURFACE SHIP KILLS A
GIVEN RED SURFACE SHIP, GIVEN (DETECTION AND) ATTACK.
i) NOTE--THE PROB. OF ATTACK IS GOVERNED BY VARIABLES ISSBR AND ISSRB,
n .3000
(0]
VARIABLE --—-- SSPRDB( 1, 0O, 0}
IN SUBROUTINE SHPSHP, PROBABILITY RED DETECTS BLUE.
IF ISSRB=0, SSPRDB IS THE PROB. THAT A GIVEN RED SURFACE SHIP DETECTS
A GIVEN BLUE SURFACE SHIP. IF ISSRB=1, SSPRDB IS THE PROB. THAT A
GIVEN RED SURFACE SHIP DETECTS THE BLUE TASK FORCE.
«5000
VARIABLE —--—— SSPRKB( 1, 0, 0}
IN SUBROUTINE SHPSHP, PROBABILITY A GIVEN RED SURFACE SHIP KILLS A
GIVEN BLUE NON-CARRIER SURFACE SHIP, GIVEN (DETECTION AND) ATTACK.
NOTE--THE PROB., OF ATTACK IS GOVERNED BY VARIABLES ISSBR AND ISSRB.
+6500
VARIABLE ---- SSPRKC( 1, 0, 0}
IN SUBRDUTINE SHPSHP, PROBABILITY A GIVEN RED SURFACE SHIP KILLS A
GIVEN BLUE CARRIER, GIVEN (DETECTION AND) ATTACK.
NOTE~--THE PRDOB. OF ATTACK IS GOVERNED BY VARIABLES ISSBR AND ISSRB.,
MOTE--CARRIERS ARE NOT ACTUALLY KILLED. THEIR CAPABILITY IS DEGRADED.
<1200



VARIABLE —---- STARQ ( 5, 0, 0)
(L) THE AEW STATION RADIUS FROM THE CENTER OF THE TASK FORCE IN
LOCATION L. (NMI)
300.0 300.0 300.0 250.0 200.0
VARIABLE ---- STSALV( 1, 0, O0)
THE NUMBER OF TORPEDO SALVOS FIRED BY EACH SURVIVING TORPEDO
SUBMARINE.
2.000
VARIABLE —--- SUBSOR{ 1, 0, 0)
. THE DISTANCE FROM TASK FORCE CENTER TO THE TORPEDO RELEASE LINE. (NMI)
15.00
VARIABLE ---- TABLGT( 20, 4, 0)
(1,K) TABLO(IsK) IS THE NUMBER OF ASMS THAT CAN BE ENGAGED BY I AAW
ESCORTS GIVEN THAT THESE ASMS WERE LAUNCED FROM TYPE-K RED BOMBERS
FOR K=1,NKRB. FOR K=NKRB+1, TABLO IS THIS NUMBER GIVEN THAT THE
ASMS WERE LAUNCHED FROM RED SUBMARINES.
8.000 8,000 8.000 8.000
16,00 16.00 16.00 16.00
24.00 264,00 24.00 24.00
32,00 32.00 32.00 32.00
40.00 40.00 40.00 40.00
Q 48,00 48,00 48.00 48.00
A; 56,00 56.00 56,00 56.00
e 64.00 64.00 64.00 64.00
72.00 72.00 72.00 72.00
80.00 80.00 80.00 80.00
58.00 88.00 88.00 88.00
96.00 96.00 96.00 96,00
104.0 104.0 104.0 104.0
112.0 112.0 112.0 112.0
120.0 120.0 120.0 120.0
128.0 128.0 128.0 128.0
136.0 136.0 136.0 136.0
144.0 144.0 144.0 144,0
152.0 152.0 152.0 152.0
160.0 160.0 160.0 160.0
VARIABLE ---- TABL2 ( 20, 0, O0)

(I) A VECTOR IN WHICH THE ITH COMPONENT IS THE CARRIER SURVIVAL

PROBABILITY IF IT RECEIVES I TORPEDO HITS.

8000 .+ 4000 .2000 .1000 +5000E-01 «2500£-01 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. C. 0.



0e-0

VARIABLE ---- TAB13T(

« 6000
. 3000
1500
«7500£-01

- «3500F-01
«1500E-01
+1000E-01
«5000E-02

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

Q.

VARIABLE ---- TCAP (

1.500

VARIABLE =---- THSCAOQ({

120.0
VARTABLE -=--- THSCTQ(
90.00

VARTABLE ---- TPAS

2.500
VARTABLE -—-- TPS (

2+200

20y 4, 0)

« 6000

« 3000
«1500

« 7500€-01
«3500E-01
«1500E-01
+1000E-01
+5000E-02

0.

0.

G.

0.

0.

0.

0.

0.

0.

0.

0.

(8

1, 0, 0)

55 0s O0)
90.00

5y 0, 0)
60,00

1, 0, 0}

1, 0, 0)

(I,K) TAB13(I,K) IS THE CARRIER SURVIVAL PROBABILITY IF IT RECEIVES I
HITS BY ASMS LAUNCED FROM TYPE~K RED BOMBERS

FOR K=1sNKRB. FOR K=NKRB+1l, TABLl3 IS THIS PROBABILITY GIVEN THAT THE
ASMS WERE LAUNCHED FROM RED SUBMARINES.

1,000 «6000
.8000 «3000
«6000 «1500
4000 «7500E-01
«2000 »3500£-01
1000 «1500E-01
«5000E-01 «1000E-01
«2500E-01 «5000E~02

0. 0.

0. 0.

OI o.

00 ol

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.

Ol 0.

A TIME DELAY BETWEEN WHEN THE BOMBER RAID IS DETECTED AND WHEN THE CAP
ATRCRAFT BEGIN TO FLY TOWARD ENGAGEMENT. (MIN)

(L) WIOTH OF THREAT SECTOR FOR ANTI-SHIP MISSLE ATTACKS IN LOCATION L.
(DEG)
360.0

180.0 360.0

(L) WIDTH OF THREAT SECTOR FOR TORPEDO ATTACKS IN LOCATION L. (DEG)
360.0 180.0 360.0

NUMBER OF TORPEDOES FIRED BY A RED BARRIER SUBMARINE IN AN ATTACK
AGAINST A CARRIER.

THE NUMBER OF TORPEDOES PER TORPEDO SALVO.



VARIABLE --~-- T1 ( 1, 0, O}
THE TIME BETWEEN DETECTION OF THE BOMBER RAID AND LAUNCH OF THE FIRST
WAVE Of DLIS. (MIN)
8,000
VARIABLE ---- T2 ( 1, 0, 0)
A TIME PENALTY FOR DISTANCE MADE GOOD OURING DLI TAKE-OFF AND CLIMB.
(MIN)
3.000
VARIABLE ---- T3 t 1, 0, 0}
ANY MISCELLANEOUS TIME DELAY-TO BE ASSIGNED TO THE DLI MISSION. (MIN)
Q.
VARIABLE --== T4 ( 1, 0s O0)
THE TIME BETWEEN DLI WAVES. (MIN)
1.000
VARIABLE =—-=-=- UBAEVWL{ 1, 0, 0)
THE RECIPROCAL OF THE NUMBER OF LAND-BASED AEW AIRCRAFT NEEDED TO
SUPPORT ONE AEW STATION. '
.1400
VARIABLE —-—-- UBAEW ( 1, 0, 0)
i) THE RECIPROCAL OF THE NUMBER OF SEA-BASED AEW AIRCRAFT NEEDED TO
w SUPPORT ONE AEW STATION.
= »1400
VARIABLE ---- UBASWL( 1, O, 0)
THE RECIPROCAL OF THE NUMBER OF LAND-BASED ASW AIRCRAFT REQUIRED TO
SUPPORT A STATION ON THE QOUTER ASW SCREEN.
«1000
VAR1ABLE —---- UBASW ( 1 Oy 0)
THE RECIPROCAL OF THE NUMBER OF SEA-BASED ASW AIRCRAFT REQUIRED TO
SUPPORT A STATION ON THE OUTER ASW SCREEN.
.2500
VARIABLE ---- VBT ( 3, 0, 0)
(K) THE VELODCITY DF RED BOMBERS OF TYPE K. (NMI/MIN)
20.00 10.00 10.00
VARIABLE —--—-- vCAP ( 1, 0, O0)
THE VELDCITY OF CAP ALRCRAFT WHEN ENGAGING THE BOMBER RAID. (NMI/MIN)
12.00
VARIABLE ---~ VI ( 1» 0» 0)

0 THE AVEPAGE VELOCITY OF DLIS FROM LAUNCH TO ENGAGEMENT. (NMI/MIN)
12.00



VARTABLE --=~ kFMAAW( 1y, 0O, 0)
' WEIGHTING FACTOR USED IN DETERMINING THE PROPORTION OF MISSLES THAT
ARE TARGETED AGAINST AAW SHIPS.

.2500E-01
VARIABLE —---- WFMASW( 1y 0, -0)
WEIGHTING FACTOR USED IN DETERMINING THE PROPORTIDN OF MISSLES THAT
ARE TARGETED AGAINST ASW SHIPS.
-+ 2500E-01
VARTIABLE ---- WFMPLT( 1, 0, 0)
) WEIGHTING FACTOR USED IN DETERMINING THE PROPORTION OF MISSLES THAT
ARE TARGETED AGAINST AIRCRAFT CARRIERS.
. 2500 .
VARIABLE ---— WFMURG( 1, 0, 0)
WEIGHTING FACTOR USED IN DETERMINING THE PROPORTION OF MISSLES THAT
ARE TARGETED AGAINST URG SHIPS.
«2500E-01
VARIABLE —-=-- WFPPAS( 25, 5, 0)
(KBA,L) WEIGHTING FACTOR APPLIED TO SUCCESSFUL POWER PROJECTION
SORTIES FLOWN BY TYPE-KBA BLUE AIRCRAFT FROM LOCATION L TO DETERMINE
CUMULATIVE WEIGHTED POWER PROJECTION SORTIES FOR SUMMARY DISPLAY,
Q KBA=1 FOR ATTACK AIRCRAFT, KBA=2 FOR FIGHTER AIRCRAFT.
1 0. 0. 5000 1.000 1.000
W 0. 0. .3000 6000 «6000
no
VARIABLE —---- WFTAAW( 1, 0, O)
WEIGHTING FACTOR USED IN DETERMINING THE PROPORTION OF TORPEDOS THAT
ARE TARGETED AGAINST AAW SHIPS.
1.000
VARIABLE ——--- WFTASW( 1, 0, 0)
WEIGHTING FACTOR USED IN DETERMINING THE PROPORTION OF TORPEDOS THAT
ARE TARGETED AGAINST ASW SHIPS.
1.000
VARIABLE ---- WFTFL ( 5, 0O, O0)
(L) WEIGHTING FACTOR APPLIED TO CARRIER EFFECTIVENESS (XEFFCM) WHEN
THE TASK FORCE IS IN LOCATION L TO DETERMINE THE CUMULATIVE WEIGHTED
NUMBER OF EFFECTIVE TIME PERIODS THAT THE CARRIERS SPENT ON STATION.
IF THERE ARF NO CARRIERS (XPLAT=0), THEN THIS FACTOR IS APPLIED TO
THE TOTAL NUMBER OF BLUE SHIPS REMAINING IN THE TASK FORCE.
0. 0, 1.000 1.000 1.000
VARIABLE =---- WFTPLT( 1, 0, 0)
WEIGHTING FACTOR USED IN DETERMINING THE PROPORTICN OF TORPEDOS THAT
ARE TARGETED AGAINST AIRCRAFT CARRIERS.
1.000



VARIABLE —-== WETURG( 1, O, 0}
WEIGHTING FACTOR USED IN DETERMINING THE PROPORTION OF TORPEDDS THAT
ARE TARGETED AGAINST URG SHIPS.
1.000
VARTIABLE ---- WRLNDG( 5, 0, 0O}
(L} RANGE (OF THE AIR ATTACK FROM TASK-FORCE CENTER) THAT LAND-BASED
RESOURCES ARE ABLE TO WARN THE TASK FORCE (IN LOCATION L) OF AN
IMPENDING RED AIR ATTACK GIVEN THAT THESE LAND RESOURCES ARE ABLE TO
PROVIDE THIS WARNING. (NMI)
800.0 70040 500.0 300.0 200.0
VARIABLE =---- WIFCBO( 1, 0, O}
WIDTH TASK FORCE USES IN CROSSING BARRIER, IF BARRIER CROSSING PROTO-
COL 3 IS USED. (NMI)
50.00
VARIABLE —---- WVSIZ ( 1, 0, O)
THE NUMBER OF FIGHTERS SIMULTANEDUSLY LAUNCHED IN EACH DLI WAVE.
2.000
VARIABLE —~--— XAEWLQ( 5, 0, O0)
(L) THE NUMBER OF LAND-BASED AEW AIRCRAFT ASSIGNED TO THE TASK FORCE
WHEN THE TASK FORCE IS IN LOCATION L.
ﬁD 30.00 30.00 30.00 15.00 0.
w
w VARIABLE ---- XAEW ( 1, 0, 0)
THE NUMBER OF SEA-BASED AEW AIRCRAFT ASSIGNED TO THE TASK FORCE.
20.00
VARIABLE ---—- XASWLQ{ S, 0, O}
{L) THE NUMBER OF LAND-BASED ASW AIRCRAFT ASSIGNED TO THE TASK FORCE
WHEN THE TASK FORCE IS IN LOCATION L.
30.00 30.00 30.00 15.00 0.
VARIABLE ---- XASW ( 1, 0, O}
THE NUMBER OF SEA—-BASED ASW AIRCRAFT ASSIGNED TO THE TASK FORCE.
20,00
VARIABLE ---- XATTCK({ 1, 0, O0)
NUMBER OF ATTACK AIRCRAFT BASED ON ALL OF THE AIRCRAFT CARRIERS IN
THF TASK FORCE.
72.00
VARTABLE ---— XEAAW ( 1, 0, 0)

THE NUMBER OF AAW ESCORTS.
8,600



VARTABLE —---- XEASWA( 1, 0, 0}
THE NUMBER OF AIR-CAPABLE ASW ESCORTS.

6.000
VARIABLE ~--— XEASWN( 1» 0, 0)
THE NUMBER OF NON-AIR-CAPABLE ASW ESCORTS.
2.000
VARIABLE ---- XFGHTR( 1, 0, 0)
NUMBER OF FIGHTER AIRCRAFT BASED ON ALL OF THE AIRCRAFT CARRIERS IN
THE TASK FORCE.
48,00
VARIABLE ---- XIA 5 0, 0}
(L)} MINIMUM NUMBER OF BLUE SORTIES ON ATTACK MISSION NEEDED TO PER~
FORM AIRBASE ATTACK WHEN THE TASK FORCE IS IN LOCATION L.
10.00 100.0 10.00 10.00 0.
VARIABLE ~--- XIE ( 5 0, 0) .
(L) MINIMUM NUMBER OF BLUE SORTIES ON ESCORT MISSION NEEDED TO PER-
FORM AIRBASE ATTACK WHEN THE TASK FORCE IS IN LOCATION L.
100.0 10.00 0. [V 0.
VARIABLE ---- XNRAB ( 1, 0, 0)
ij NUMBER OF ACTUAL AIRBASES THAT COMRISE THE NOTIONAL VULNERABLE RED
i AIRBASE.
= 10.00
VARTABLE —-—--- XPLAT ( 1, 0, 0)
THE NUMBER OF CARRIERS IN THE TASK FORCE.
2.000
VARIABLE ---- XURGS { 1y 0, 0)
NUMBER OF URG SHIPS IN THE TASK FORCE.
4.000
VARIABLE —-—--- ZLAMPF( 1, 0, 0}
THE AVERAGE NUMBER OF REACTIVE VTOL ASW AIRCRAFT SORTIES PER AIR-
CAPABLE ASW ESCORT AVAILABLE FOR THE PROSECUTION OF THE TORPEDO
SUBMARINE THREAT.
2.000
VARIABLE =---- ZMPATT( 3 0, 0)
(K) THE NUMBER OF ASMS CARRIED BY RED BOMBERS OF TYPE K.
2.000 3.000 1.000
VARIABLE —---—- ZMPCAP( 1, 0s» 0)
THE NUMBER OF MISSILE SALVQS THAT WILL BE FIRED BY ENGAGING CAP
AIRCRAFT.
3.000 :



VARIABLE ---- ZMPDLIC 1, O, 0O)
THE NUMBER OF MISSILE SALVOS THAT WILL BE FIRED BY ENGAGING OLI.
3.000
VARIABLE ---- ZMPESC( 15 0, O0)
NUMBER OF MISSLE SALVOS THAT WILL BE FIRED BY ENGAGING RED ESCORT AIR-
CRAFT.
2.000
VARIABLE =---- ZMPSTG{( 1, 0, O0)
o THE NUMBER OF MISSILES FIRED BY EACH SURVIVING MISSILE SUBMARINE.
5.000

GE-D



APPENDIX D
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SAMPLE OUTPUT OF MEDMOD RESULTS

MEDMOD currently provides three types of outputs, and
all three are produced in each run of MEDMOD. First, MEDMCD,
through Overlay INP, provides an output listing of the inputs.
(A sample of this output is given in Appendix C.) Next,
MEDMOD provides some detailed outputs which essentially con-
sist of the results of each major subroutine (and of some
of the subroutines called by these major subroutines) each
time these subroutines are called. Finally, MEDMOD provides
a short summary results table.

The following 1s a sample of the detailed output and
the summary results table produced by MEDMOD given the data
listed in Appendix C. The detailed output appears first,
and the summary results table is on the last page of this
appendix. (For brevity, the detailed output of time perilods
three through eight has been deleted here.)



GUTPUTS FROM THIS RUN OF MFOMOD ARE AS FOLLOWS

START PROGRAM MEOMOD

START SUBKOUTINE DDAY
RESULTS OF THE DOAY SHOBTOUT--TASK FORCE IS IN REGION 1

KIND OF RED SHIP 1 2 3 4

INITIAL RED SHIPS IN REGION 0.000 3.000 0,000 2.000

SHIPS KILLED BEFORE ATTACK ON TASK FORCE 0.000 1.000 0.000 1.000
SHIPS ATTACKING CARRIERS 0.000 «600 0.000 « 400

SHIPS ATTACKING DTHER BLUE SHI1PS 0.000 « 400 0.000 600

SHIPS XILLED AFTER ATTACK ON TASK FORCE 0.000 1.000 0.000 1.000
RESULTANT RED SHIPS IN REGION 0.000 1.000 0.000 0.000
KIND OF BLUE SHIP XPLAT XEAAW XEASWA XEASWN XURGS
INITLAL BLUE SHIPS IN REGION 2.000 8,000 6.000 2.000 4,000
BLUE SHIPS KILLED 0.000 +058 «044 015 . 029
PESULTANT BLUE SHIPS IN REGION 2,000 7.942 5.956 1.985 3.971
RESULTAMT RELATIVE CARRIER CAPABILITY (XEFFCM) EQUALS «9560.

ENACD= «1250 PIACD= .0010 FACD= .0017

FDMCV= «0t00 XFGHTR= 47.9200 '

ADMCV= «1200 XATTCKs= 71.8800

END OF SUBROUTINE DDAY

o START OFf PERIND 1

LOCTF= 1

START SUBROUTINE GNAATK
INSUFFICIENT RED BDMBERS. NO AIR ATTACK ON TASK FORCE.

BMT= 0.0000 EST= 0.0000 NTPSLA= 1 ITP= 1
THE FOLLOAWING VALUES ARE FOR I = 1
ESC(I)= 0.0G00
BMR(I,1)= 0.0000
BMR(1,2)= 0.0000
BMR(I,3)= "~ 0.0000

ATRCRAFT ON GROUND ON AIRBASE I = 1 -~
AESCA3(I)= 100.0000

ATABT(Is1)= «0.000r0

ATABT (1,2} 20.000C

ATABT(I,3)= 20.C000

THE FOLLOWING VALUES ARE FOR [ = 2

ESC(I)= 0.06000
BEMR(I,1)= 72.00C0
BMR(I,2) = 0.0000
BMRUI,3)= ¢.0000

ATRCRAFT ON GROUNL ON AIRBASE I = 2 -=
AESCAB(I)= 100.0C00

ATART(I,1)= 40,0000

ATABT(I,2)= 20.C000

ATADTH{I,3)= 20.0000

END PF SUBPDUTIKRF CMAATK



START SUBRDUTINE PLBABR
NO RED AIR ATTVACK ON TASK FORCE THIS PERIOD
END Of SUBROUTINE PLBASR

START SUBRCUTINE SUBSUB

TASK FORCE IS IN REGIDN 1
RESULTS OF THE BLUF SUBMARINE/RFD SUBMARINE INTERACTION

INITIAL BLUE SUBMARINES IN TASK FORCE-=~--~ 4.00 INITIAL RED SUBMARINES IN REGION--==-co--- 1.00
(ALL BLUE SUBS ENGAGE IN COMBAT.) RED SUBS ENGAGING IN COMBAT-----=c~occe——- «90
RED SUBMARINES CAPABLE OF ATTACKING BLUE-- .82 BLUE SUBMARINES CAPABLE OF ATTACKING RED-- 3.48
BLUE SUBMARINES KILLED BY RED SUBMARINES-- .11 RED SUBMARINES KILLED 8Y BLUE SUBMARINES~- 67
RESULTANT BLUE SUBMARINES IN TASK FORCE-~-- 3.89 RESULTANT RED SUBMARINES IN REGIDN-==-—=-- «33
NO RED SURFACF SHIPS IN REGION--BLUE SUB/RED SURFACE SHIP BATTLE DOES NOT TAKE PLACE.
OVERALL BLUE RESULTS-- 4.00 BLUE SSN{DS) INITIALLY LESS «11 KILLED YIELDS 3.89 SURVIVING.
OVERALL RED RESULTS, BY KIND OF RED SHIP. (ATTRITION IS PROPORTIONAL,)
KIND OF RED SHIP 1 2 3 4
[INITIAL RED SHIPS IN REGION 0.00 1.00 0.00 0.00
RED SHIPS KILLED 0.00 67 0.00 0.00
RESULTANT RED SHIPS IN REGION 0.00 «33 0.00 0.00

END OF SUBROUTINE SuBSUB

START SUBRDUTINE CTFMQOD

ATT= 0.0000
UBAEWL UBAEW
« 1400 <1400
AEWD STAR
Ej 220.00 300.00
W
CAPML CAPM BUCAP DLIA WvVslz
v.00 1.00 6.00 67 2.00
T1 T2 T3 T4
8.00 3.00 0.00 1.00
VCAP CAPMR TCAP CAPSTAR
12.00 50.00 1.50 400.00
8ARL
500.00
UBASWL BAREAL
1000 1900.0000
URASW BAREA
«2500 1900.0000
ASWF PKASW ST PDIN PKIN ILAMPF
»0500 5000 0.0000 «2000 .5000 2.0000
PKIIN | ESR EStLR SUBSCR
.15 8.00 8.00 15,00
TPs
2.50
ZMpCaP IMPOLI
3.00 3.C0
STG IMPSTC

.01 0 5.0N



STSALV

2.00
XASH XAEW XASWL XAEWL
20.00 20,00 30.00 30,00
XEASWA XEASWN XEAAW
£.96 1.99 7.94
XPLAT
2.00
XD 29.56
XPDASW .77
XSURS1 0.00
X$TG1 02
XSURS2 0.00
XTOTE 31.77
XSURS3 0.C0
RSUL,L)» 0,0000 RS{25L)= «3179 FOR L = 1
XSALVS 0.00
XPST 1.00
XAEWSTA 7.00
XCAPSTA 2.80
X2 516,03
X2 800.00
START OF ITERATION I= 1 THROUGH ATTRITION PORTION OF CTFMOD
ATT= 0.0000
DISPLAY RESULTS OF ASM-VS-SHIP BATTLE
- XATS51 .10
| FMRBTI{1)= 0.0000 FMRAT(2)= 0.0000 FMRBT(3)= 0.0000 FMRBT(
- FMPBTINKRB+1) = 1.0000
PKSS FPPL1 PKPL1 PKPL2 PKPLD FPPL2
«75 7.00 75 33 50 1.00
TAB10O

8.0000 16.0000 24.0000 32,0000 40,0000 48.0000 56.0000 64.0000
72.0000 80.0000 88.0000 96.0000 104.0000 112.0000 120,0000 128.0000
136.0000 144.0000 152.0000 160.0000

TAB13
. 6000 «3000 «1500 0750 0350 .0150 . 0100 .0050
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
XATS2 .03
XMPPLAT .01
XATS3 .00
XATS4 .00
ENACD= 0.2000 PIACD= 0.0000 FACD= 0.0000
FOMCV= 0.0000 XFGHIR= 47.9200
ADMCV= 0,0C00 XATTCK= 71.8€00
XPSA 1.00
XEFFCHM 96
PMAAW .0001 PMASW 0006 PMURG 0006 PTAAW 0.0000 PTASW 0.0000 PTURG 0.0000
SURAAW +9999  SURASHK «9994  SURURG 9994
XEAAW 7.9411 XEASWA 5.952€ XEASWN 1.9843 XURGS 3.9683
START NF ITEKATIGN I= 2 THROUGH ATTRITION PORTIOM DF CTFMID
ATT= 0.0000
DISPLAY RESULTS GF AJR-TD-AIR BATTLE
AESC= 0.0000 XFGHTR= 47.9200
AT = 0.0000



AT(2)= 0. 0000
AT(3)= 0.0000
FTSORU= 0.0000 ATSORU= 0.0000

ATABT(1,KRB)= 40,0000 ATABT(2,KRB)= 40,0000 FOR KRB = 1

ATABT(1,KRB)= 20.0000 ATABT{2,KRB)= 20.0000 FOR KRB = 2

ATABT (1,KRB)= 20.00C0 ATABT(2,KRB)= 20.0000 FOR KRB = 3
AESCAB(l)= 100.,0000 AESCAB(2)= 100.0000

RELATIVE CARRIFR CAPABILITY (XEFFCM) IS NOW .9557.

FND OF SUBROUTINE CTFMOD

REMINDER--THIS IS PERIOD 1, TASK FORCE IS IN REGION 1.

START SUBROUTINE SHPSHP

NO VULNERABLE RED SURFACF SHIPS IN REGION, HENCE NO COMBAT TAKES PLACE.
KIND OF BLUE SHIP XPLAT XEAAW XEASWA XEASWN XURGS
8LUE SHIPS IN 1ASK FORCE ’ 2.00 7.94 5.95 1.98 3.97
RELATIVE CARFIER CAPABILITY (XEFFCM) EOUALS .9557.

END OF SUBROUTINE SHPSHP

START SUBROUTINE POWERP

TASK FORCE IS5 IN REGION 1.

POWFR PROJECTION SORTIE RATES FOR THIS REGION ARE 2FRO. ND POWER PROJECTION PERFORMED.
END NF SUBROUTINE POWERP

START SUBROUTINE ADDMOE 0
XPLAT= 2.0000 XEFFCM= «9557 XSHIP= 21.8465 ISTOP= O 1TP= 1
END TF SUBROUTINE ADDMOE

g-a

START SUBROUTINE MOVTF
TASK FORCE DOFES NOT MOVE OURING PERIOD 1. IT REMAINS IN REGION 1.
END JF SUBROUTINE MOVTF

START SUBROUTINE MOVRS

ATTPITIDON TO RED SHIPS TRANSITING BLUE-CONTROLLED BARRIERS DURING PERIOD 1, BY KIND OF RED SHIP
BARRIER BETWEEN REGIONS 1 AND 2
RED SHIPS ATTEMPTING TRANSIT »29 0.00 0.00 6.08
RED SHIPS KILLED .03 0.00 0.00 2.11
BLUE 3ARRIER SUBMARINES-- 10.00 INIFIALLY LESS 5.53 COUNTERKILLED YIELDS 4,47 SURVIVING.
BARRIER BETWEEN REGINNS 2 AND 3
RED SHIPS ATTEMPTING TRANSIT «90 .65 0.00 6.49
RED SHIPS KILLED .07 « 05 0.00 1.66
BLUE BARRIER SUBMARINES-- 10,00 INITIALLY LFESS 8.46 COUNTFRKILLED YIELDS 1.54 SURVIVING.
FLOW CF RED SHIPS DURING PERIOD 1, BY KIND OF RED SHIP
REGIDN 1
INITIAL RED SHIPS IN REGION 0.00 .32 0.00 0.00
RED SHIPS ENTERING REGIDN .26 0.00 0.00 3.97
RED SHIPS LEAVING REGION 0.00 0.00 0.00 0.00
RESULTANT RED SHIPS IN REGION 26 .32 0.00 3.97
REGION 2
INITIAL RED SHIPS IN REGICON «50 0.00 0.00 8.00
RED SHIPS ENTFRING REGION .83 60 0.00 4.83
RED SHIPS LEAVING REGION .29 0,00 0.00 6.08
RESULTAMT RFD SHIPS IN REGION 1.04 « 60 0.00 6.75
REGION 3
INITIAL PFC SHIPS IN REGION 1.00 <70 9.00 11.00

RFD SHIPS FNTFRING RFGINN .19 .07 b6 22



RED SHIPS LEAVING REGION .90 65 0.00 6.49

RFESULTANT RED SHIPS IN REGION .29 12 66 4.73
REGION 4

INITIAL RED SHIPS IN REGION 2.20 1.20 15.00 5.00

RED SHIPS ENTERING REGION 15 .06 1.13 .98

RED SHIPS LEAVING REGION .19 .07 66 22

RESULTANT RED SHIPS IN REGION 2.15 1.19 15.47 5.76
REGION 5

INITIAL RED SHIPS IN REGION 3.00 3,00 25.00 20.00

RED SHIPS ENTERING REGION 0.00 0.00 0.00 0.00

RED SHIPS LEAVING REGION .15 . 06 1.13 «98

RESULTANT RED SHIPS IN REGION 2.85 2.94 23.88 19.02

END OF SUBRDUTINE MOVRS

STARPT SUBROUTINE ABATCX

TASK FORCE IS NOW IN REGION 1

INSUFFICIENT BLUE ESCORY AIRCRAFT-=~NO AIRBASE ATTACK.
END OF SUBRNUTINE ABATCK

START OF PFRIOD 2

LOCTF= 1

START SUBROUTINE GNAATK
NO RED AIR'ATTACK ON TASK FDRCE SCHEDULED THIS PERIOD.
BMT= 0.0000 EST= 0.0000 NTPSLA= 2 1TP= 2

9-=a

THE FOLLUWING VALUES ARE FOR I = 1

ESC{I)= 0.0000
BMR(I,1)= 0.0000
BMRUL,2)= 0.0000
BMR(I,3)= 0.0000

AIRCRAFT ON GROUND ON AIRBASE I = 1 ~-
AESCAB{I)= 100.0000

ATABT(I,1)= 40.0C00

ATABT(I,2)= 20,0000

ATABT(I,3)= 20,0000

THE FOLLOWING VALUES ARE FOR I = 2

ESC(I)= 0.0000
BMR(I+1)= 0.0000
AMR(T,2) 0.00C0O
BMR{I,3)= *0.0000

AIRCRAFT ON GROUND ON AIRBASE I = 2 -~
AESCA3(I)= 100.0000

ATABT(Is1)= 40,0000

ATART(I,2)= 20.0000

ATART(I,3)= 20.0000

ENC OF SUBROUTINE GNAATK

START SUBROUTINE PLBAB
NO PED AIR ATTACK OF TASK FOPCE THIS PERIOD
END OF SURROUTIME PLBAZ



START SUBROUTINE SUBSUB
TASK FORCE IS IN PEGION 1
RESULTS OF THE BLUE SUBMARINE/RED SUBMARINE INTERACTION

IMITIAL BLUE SUBMARINES IN TASK FORCE--=-- 3.89 INITIAL RED SUBMARINES IN REGION--=-=====- .58
(ALL BLUE SUBS ENGAGE IN COMBAT,) RED SUBS ENGAGING IN COMBAT-~-=-v---- —— -4
RED SUBMARINES CAPABLE OF ATTACKING BLUE-- 47 BLUE SUBMARINES CAPABLE OF ATTACKING RED~-- 3.39
BLUE SUBMARINES KILLED BY RED SUBMARINES-- .08 RED SUBMARINES KILLED BY BLUE SUBMARINES-- 31
RESULTANT BLUE SUBMARINES IN TASK FORCE-=-- 3.81 RESULTANT RED SUBMARINES IN REGION-~—=---- 27
RESULTS DF THE BLUE SUBMARINE/RED SURFACE SHIP INTERACTION
BLUE SUBS ATTACKING RED SURFACE SHIPS~---- 3.81 INITIAL RED SURFACE SHIPS IN REGION-=~--=--- 3.97
[ALL BLUE SUBS THAT SURVIVED RED SUBS} RED SURFACE SHIPS ENGAGING IN COMBAT------ 3.38
RED SURF,SHIPS CAPABLE OF ATTACKING BLUE-- 2.06 BLUE SUBS CAPABLE OF ATTACKING RED SURF.-=- 3.28
BLUE SUBS KILLED BY QED SURFACE SHIPS-=--—- 46 RED SURFACE SHIPS KILLED~===—-===cswocec=—- 1.06
RESULTANT BLUE SUBMARINES TN TASK FORCE---~ 3.36 RESULTANT RED SURFACE SHIPS IN REGION--=~-- 2.92
OVERALL BLUE RESULTS-- 3.89 BLUE SSN(DS) INITIALLY LESS «53 KILLED YIELDS 3.36 SURVIVING,.
OVERALL RED RESULTS, BY KIND OF RED SHIP. (ATTRITION IS PROPORTIONAL.)
KIND OF RED SHIP 1 2 3 4
INITIAL RED SHIPS IN REGION «26 T 32 0.00 3.97
RED SHIPS KILLED o 14 17 0.00 1.06
RESULTANT RED SHIPS IN REGION .12 15 0,00 2.92

END OF SUBROUTINE SUBSUB

START SUBROUTINE CTFMND

ATT= 0.0000
UBAEWL UBAEW
.1400 .1400
Ej AEWD STAR
220.00 300,00
-3
capML cAPH BUCAP DLIA WYSTZ
0.00 1.00 5.00 .67 2.00
11 T2 T3 T4
€.00 3.00 0.00 1.00
vCap CAPMR TCAP CAPSTAR
12.00 50. GO 1.50 400,00
BARL
£00.00
UBASWL BAREAL
.1000 1900.0000
UBASH BARE A
.2500 1900.0000
ASHE PKASW ST PDIN PKIN ILAMPF
. 0500 .5000 L0122 . 2000 .5000 2.0000
PKIIL ESR FSLR SUBSOR
.15 8.00 £8.00 15.00
s
2.50
ZMPC AP 74PDLI
3,00 3.00

A 7MpRTR



.01 9.00
STSALV
2.00
XASW XAEW XASWL XAEWL
20.00 20.00 30.00 30.00
XEASWA XEASWN XEAAW
5.95 1.98 7.94
XPLAT
2.00
X0 29.56
XPDASW « 77
XSURS1 .01
XSTG1 01
XSURS?2 .01
XTOTE 31.75
XSLRS3 .01
RS(1l,L)= «1155 RS(2,L)= «14364 FOR L = 1
XSALVS .01
XPST 1.00
XAEWSTA 7.00
XCAPSTA 2.80
Xt 516.03
X 800.00
START OF ITERATION I= 1 THROUGH ATTRITION PORTION OF CTFMOD
ATT= 0.0000
@] DISPLAY RESULTS OF ASM-VS-SHIP BATTLE
1 XATS1 +05
(@ o) FMRBT(1)= 0.0000 FMRBT (2)= 0.0000 FMRBT(3})= 0.0000 FMRBT(
FMRBT (NKRB+1) = 1.0000
PKSS FPPL] PKPLL PKPLZ PKPLD FPPL2
«75 7.00 «75 «33 «50 1.00
TAB1O
8.0000 16.0000 24,0000 32.0000 40.0000 48.0000 56.0000
72.0000 80.0000 88.0000 96.0000 104.0000 112.0000 120.0000
13¢.,0000 144.0000 1%52,0000 160.0000
TAB13
«6000 «3000 <1500 «0750 +0350 .0150 .0100
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
XATS2 01
XMPPLAT .00
XATS3 00
XATS4 «00
ENACD= 0.0000 PIACD= 0.0000 FACD= 0.0000
FOMCVa= 0.00C0 XFGHIR= 47.9200
ADMCV= 0.0000 XATJTCK= 71.8800
XPSA 1.00
XEFFCM «96
PMAAY . 0000 PMASW .0003 PMURG .0003 PTAAW .0013
SURAAW « 9967 SUPASW <9984 SURURG <9984
YEAAW 7,3305 XEASWA 5.,9435 XEASWN 1.9812 XURGS 3.9620
START NF ITERATIGON I= 2 THRNUGH ATTRITION PORTION OF CTFMOD
ATT= 0.0000
DISPLAY KESULTS QOF AJR-TO~AIR BATTLE
AFS(C = 0.0000 YFLRTP= 47.9200

64.0000
128.0000

«0050
0.0000

PTASW

.0013

PTURG

.0013



AT(1)= 0.0000

AT{2)= 0.0000

AT(3)» 0.0000

FTSORU= 0.0000 ATSDRU= 0.0000

ATABT(1,KRB) = 40,0000 ATABT(2,KRB)= 40.0000 FOR KRB = 1

ATABT(1,KkRB) = 20.0000 ATABT(2,KRB)= 20.0000 FOR KRB = 2

ATABT(1,KRB)= 20.0000 ATABT(2,KRB) > 20.00C0 FOR KRB = 3
AESCAB(1)= 100.0000 AESCAB(2)= 100.0000

RELATIVE CARRIER CAPABTILITY (XEFFCM) IS NOWw .95%3,

END 0OF SUBROUTINE CTFMOD

REMINDER--THIS IS PERIOD 2y 'TASK FORCE IS IN REGION 1.

START SUBROUTINE SHPSHP

BLUE AIRCRAFT FROM CARRIER-- 92.02. BLUE AIRCRAFT REQUIRED TO DESTROY ALL VULNERABLE RED SHIPS-~ 29.16.
XATTCK= 70.4219, AAK= 1.4582, ATSORU= 27.7053
XFGHTR= 47.9200s FAK= 0.0000, FTSORU= 0.0000

SINCE THERE ARE SUFFICIENT BLUE AIRCRAFT TO DESTROY ALL VULNERABLE RED SHIPS, THERE IS ND ATTRITION TO BLUE SHIPS.
(THE SHIP-TO-SHIP INTERACTION DDES NOT TAKE PLACE.)

KIND OF BLUE SHIP XPLAT XEAAW XEASWA XEASWN XURGS

8LUE SHIPS IN TVASK FORCE 2.00 7.93 5.94 1.98 3.96

RELATIVE CARRIER CAPABILITY (XEFFCM) EQUALS .9553.
RED SURFACE SHIP RESULTS (NOTE--RED SHIP KINDS 1 AND 2 ARE SUBMARINES, WHICH DO NOT PARTICIPATE IN THIS INTERACTION.)

KIND OF RED SHIP 3 4
INITIAL RED SHIPS IN REGION 0.00 2.92
RED SHIPS VULNERABLE TO BLUE ATTACK 0.00 2.92
RED SHIPS DESTROYED BY BLUE AIRCRAFT 0.00 2.92
RESULTANT RED SHIPS IN REGION 0.00 0.00

END OF SUBRNUTINF SHPSHP

START SUBROUTINE POWERP

TASK FOPCE IS IN REGION 1.

POWER PROJECTION SORTIE RATES FOR THIS REGION ARE ZERO. NO POWER PROJECTION PERFORMED.
END OF SUBROUTINE POWERP

6-d

START SUBRCUTINE ADDMOE
XPLAT= 2.0000 XEFFCHM= «9553  XSHIP= 21.8171 I5T0P= O ITps 2
END OF SUBROUTINE ADDMOE

START SUSROUTINE MOVTF

OURING PERIOD ¢ TASK FJIRCE MOVES FROM REGION 1 70O REGION 2.

BAPRIER BETWFEN REGIONS 1 AND 2 IS CONTROLLED BY BLUE, HENCE THERE IS NO ATYRITION TO VTHE TASK FORCE.
END OF SUBROUTINE MOVTF

START SUBROUTINE NOVRS

ATTRITION TO RFD SHIPS TRANSITING BLUE-CONTROLLED BARRIERS DURING PERIOD 2s BY KIND OF RED SHIP
BARRIEP BETWEEN REGIONS 1 AND 2
RED SHIPS ATTFMPTING TRANSIT .04 .07 0.00 0.00
RFED SHIPS KILLED .00 .01 0.00 0.00
BLUF BARRIER SUBMARINES-- 4,47 INITIALLY LESS «01 COUNTERKILLED YIELDS 4.46 SURVIVING.
BARRIEP BETWEEN REGIONS 2 AND 3
RED SHIPS ATTEMPTING TRANSIT «09 « 05 42 1.80
RED SHIPS KILLFO .00 . 00 «04 .20
BLYF BARRIFR SUBMARINES-- 1.54 INITIALLY LESS «81 COUNTERKILLED YIELODS «74 SURVIVING.
FLOw DF RED SHIPS DURINS PFPIQD 2y BY KIND NF RED SHIP

RFEGTIN 1



INIVIAL RED SHIPS IN REGIGN 12 .14 V.00 0.00

RED SHIPS ENTERING REGIDN 0,00 0,00 0.00 0.00
RED SHEIPS LEAVING REGION .04 .07 0,00 0,00
RESULTANT RED SHIPS IN REGION .07 .07 0.00 0.00
REGION 2
INITIAL RED SHIPS IN REGION 1.04 60 0,00  6.75
RED SHIPS ENTFRING REGIDN .13 .11 «39 1.59
RED SHIPS LEAVING REGION 0,00 0,00 0.00 0.00
RESULTANT RED SHIPS IN REGIDN 1.17 .71 39 B8.34
REGION 3
INITIAL RED SHIPS IN REGION .29 .12 W66 4,73
RED SHIPS ENTERING REGION ' 14 .01 .02 +35
RED SHIPS LEAVING REGION .09 .05 42 1.80
RESULTANT RED SHIPS IN REGION .34 .09 .25  3.28
REGION 4 ’
INITIAL RFD SHIPS IN REGION 2.15 1.19 15.47 5.76
RED SHIPS ENTERING REGIDN .19 .25 .17 1.69
PED SHIPS LEAVING REGION .14 .01 .02 .35
RESULTANT RED SHIPS IN REGION 2.20 1.43 15.62 7.11
REGION 5
INITIAL RED SHIPS IN REGION 2.85 2.94 23.88 19.02
RFD SHIPS ENTERING REGION 0.00 0.00 0.00 0.00
RED SHIPS LEAVING REGION .19 . 25 .17 1.69
RESULTANT RED SHIPS IN REGICN 2.67 2.69 23.71 17.33

END OF SUBROUTINE MOVRS

START SUBROUTINE ABATCK

TASK FORCE IS MNDOW IN REGION 2

INSUFFICIENT BLUE ATTACK AIRCRAFT~-~NO AIRBASE ATTACK.
END OF SUBROUTINE ARATCK

0T—-da

START OF PERIOD 9

LOCTF= 5

STX®T SUBROUTINE GNAATK

BMT= 11.4801 EST= 54,2202 NTPSLA= 1 ITpP= 9

THE FOLLOWING VALUES APE FOR I = 1
ESC(I)= 6.0682

BMR(I,1)= 1.7999

BMR(I,2})= 3193

BMRUT,3)= 2572

ATRCRAFT ON GROUND ON AIRBASE 1 = 1 --
AESCAB(I)= 1.5245

ATABT(I,1)= «4200

ATABT(I,2)= +2C48

ATABT(I,3)~ .C286

THE FOLLOWIKS VALUES ARE FOR 1 = 2
FSCLI)= 48.1220

RMR(T.41)= G.uD14



BMR(1,2) = 1.7146

BMR(I,3)= 2.0877

AIRCRAFT ON GROUND ON AIRBASE I = 2 =--
AESCAB(I)= 12.0305

ATABT(I,1)}= 1.2003

ATABT(I,2)= 4286

ATABT(I,3)= «5219

END OF SUBROUTINE GNAATK

START SUBROUTINE AIRAIR
Etl)= 54,2202
EA{1}= 4.9069 EK(1)= 32.2390 EH{1)= 17.0742
D{1)= 77.7028

DAl1(1)= 58.2771 DKl(1)= 4.4570 DH1(1)= 14.9687
DA2(1)= 0.0000 DK2(1)= 0.0000 DH2(1)= 58.2771
Da(1)= 0.00C0 DK(1)= 4.4570 DH(1) = 73.2457

D(2)= 119.8502
DAl(2)= 0.0000 DK1li2)= 13.2384 DH1(2)= 106.3118

DA2(2)= 0.0000 DK2{(2}= 0.0000 DH2(2)= 0.0000
DA(2)= 0,0000 DK(2)= 13.2384 DH({2)= 106.,23118
A(l)= 6.6013
AA(1)= .0000 AK{1)= 6.6013 AH(1)= 0, 0000
Al2)= 2.5339
AA(2)= .0000 AK(2)= 2.5339 AH(2) = 0.0000
A(3)= 243449
AA(3)= 0001 AK(3) = 23448 AH{3)= 0.0000
-y END OF SUBPRIUTINE AIRAIR
:J BMR{1yKRB) = «0000 BMR(2,KRB}= +0000 FOR KRB = 1
— BMR(1,KRB )= .0C00 BMR{2,KRB)= +0000 FOR KRB = 2
BMR(1,KRB) = .0000 BMR(2,KRR) = .0001 FOR KRB = 3
ESC(1)= .5519 ESC(2)= 4.3550
ATABT(1,KRB)= <4500 ATABT(2,KRB)= 1.2003 FOR KRB = 1
ATABT{1,KRB)= «2048 ATABT(2,KRB)= 24286 FOR KRB = 2
ATABT (1,KRR)= .0286 ATABT(2,KRB}= «5219 FOR KRB = 3
AESCAB(]1)= 3.4449 AESCAB(2)= 27.1844
PLBLBD(KBD,LB) --
PLBLBD(1l,1)= 0.0000
PLEBLBD(1,2) = 61.2298
PLBLBD(1,3)= 0.0000
PLBLBD(L,4)= 0.0000
PLBLBD(1s5)= 1B.4722
PLBLBD(2,1)= 0.0000
PLBLBD(2,2)= 43.5649
PLBLBD(2,3)= 0.0000

PLBLBD(2,4)= 2645021
PLBLBD(2,5)= 37.8448
END OF SUBPOUTINE PLBAB

START SUBROUT INE SUBSUA
TASK FORCE [S IN REGION 5
RESULTS OF THE BLUFE SUBMARIME/RED SUBMARINE INTERACTION

[HITIAL BLUE SUBMARINES IN TASK FORCE-—=-—- .03 INITIAL RED SUBMARINFS IN REGION--==w~e-== 4.05

(ALL BLUE SUBS ENGAGE IN COMBAT.) RED SUBS ENGAGING IN COMBAT-=-=—=w=-—=—-——- 3.80

RFD SURPMARINFS CAPABLE NF ATTACKING BLUE~- 3.46 BLUE SUBMARINES CAPABLE OF ATTACKING RED~- .02

BLUE SUBMARINES KILLED BY RED SUBMARINES-- .00 RED SUBMARINES KILLED BY BLUE SUBMARINES-~ <01

RESULTANT BLUF SUBMARINES IN TASK fORCE--- .03 RESULTANT RED SUBMARINES IN REGION===----- 4.04
RESULTS DF THE BLUE SUBMARINE/RED SURFACE SHIP INTERACTION

ALUE SURS ATTACKING RED SURFACE SHIPS==--- .03 INITIAL RED SURFACE SHIPS IN PEGlONw~m—==m= 38.50

CAIL RINF SRS THAT SURVIVFR PFN SHAS)H RED SURFACF SHIPS FNGAGING IN COMBAT-==--- 34.26



QED SURF.SHIPS CAPABLE UF ATTACKING BLUE-- 30.49 BLUE SUBS CAPABLE OF ATTACKING RED SURF.,-- 02

BLUE SUBS KILLED BY RED SURFACE SHIPS=—=-== .01 RED SURFACE SHIPS KILLED=-==--=-mce—mmm .01
RESULTANT BLUE SURMARINES IN TASK FORCE--- .02 RESULTANT RED SURFACE SHIPS IN REGION 38.49
OVERALL BLUE RESULTS-- «03 BLUE SSN(DS) INITIALLY LESS «01 KILLED YIELDS «02 SURVIVING.
OVERALL RED RESULTS, BY KIND OF RED SHIP. (ATTRITION IS PROPORTIONAL.)
KIND OF RED SHIP 1 2 3 4
INITIAL RED SHIPS IN REGIODN 1.81 2.24 23.08 15.42
RED SHIPS KILLED .01 .01 .01 <00

RESULTANT RED SHIPS IN REGION 1.80 2.23 23,08 15.41
END Of SUBROUTINE SUBSUB

START SUBROUTINE CTFMOD

ATT= .0001
UBAEWL UBAEW
.1400 .1400
AEWD STAR
220.00 200,00
CAPML CAPM 8UCAP OLIA WVSIZ
1.50 2.00 6,00 .67 2.00
T1 T2 T3 T4
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