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1. INTRODUCTION

The TACWAR theater-level combat simulation model was developed by
the Institute for Defense BAnalysis (IDA) for the Department of Defense
Studies Analysis and Gaming Agency (DoD-SAGA). Presently, TACWAR is
being maintained for SAGA by the Defense Communications Agency Command
and Control Technical Center (DCA-CCTC).

Since TACWAR does allow theater-level combat assessments, it is
being considered as a prime candidate to provide results to the "net
assessment” task of the Army-sponsored Theater Nuclear Forces Surviva-
bility (TNF/S) program. A broad-scoped program, TNF/S encompasses a
number of major task (and subtask) areas including target acquisition;
nuclear-chemical-conventional kill; logistics; combat degradation;
unconventional warfare; electronic warfare; and command, control, and
communications degradation (c3/p).

Each of these major areas of analysis is controlled by a designated
"lead element" who is responsible for coordinating and assessing that
portion of the overall program. The author is a member of a team of the
Electronics Research and Development Command. Harry Diamond Laboratories
(ERADCOM-HDL) that is assisting the Combined Arms Combat Development
Activity (CACDA), the designated lead element for c3/p.

A thorough analysis of TACWAR revealed that very 1little c3 is
modeled explicitly. Consequently, it was decided that those areas
within TACWAR that are of major interest and importance to TNF/S-C3/D
will be modified to include C3/D effects. This report describes those
modification efforts, including the rationale for the modifications, the
methodology employed, and the explicit FORTRAN code changes that have
been implemented. Initial data values and the results of some sample
runs also are provided.

2. SUMMARY OF TACWAR

In its broadest categories of simulation, TACWAR can be divided into
five major areas of combat or control:!

Air combat

Nuclear combat

Chemical combat

Ground (with air-ground interaction) combat
Theater control

lrnstitute for Defense Analysis Tactical Warfare (TACWAR) Model,
Defense Communications Agency CCTC Computer System Manual CSM MM 237-77,
Parts I, II, IIT (6 September 1977).




Each of these areas was analyzed to determine if C3/D effects could be
readily incorporated into the simulation. The analysis is summarized in
the following paragraphs.

2.1 Air Combat Simulation

In TACWAR, aircraft, aircraft shelters, and personnel are
stationed at specific airbases. These airbase assets are consolidated
within specified gedgraphical "regions" of the theater to establish a
"notional" or average airbase. For each of these notional airbases,
aircraft are allocated to specific missions, including close air support
(CAS), interdiction, and airbase attack. The number of aircraft
available for these missions is a functlon of the operating capablllty
of the actual airbases and will depend on c3 /D

As a first order effect, the dependence of' airbase operating
capability on C3/D can be accounted for by the degradation function
currently available in TACWAR. Other c3/D effects in the air model such
as air-to-air coordination and CAS communications are secondary TNF/S
considerations. Consequently, no changes in the air combat model are
made to include ¢3/D explicitly.

2.2 Nuclear Combat Model

The nuclear model in TACWAR includes an escalation process, a
prioritized weapons assignment list, target acquisition, a prioritized
target assignment list, a weapon-to-target selection process, and a
target damage evaluation process. Important C3/D effects in this model
include (1) delays in nuclear escalation and in target acquisition
processing due to degraded c3 and (2) lower effectiveness of nuclear
delivery means. Delays in nuclear escalation and in target acquisition
can be incorporated into TACWAR by providing an explicit functional
dependence of the delay time with degradation of C3 assets within the
several areas (echelons) of control such as division, corps-sector, and
theater delivery systems. Slmllarly, nuclear delivery system
effectiveness (availability) can be described as a function of C /D.

2.3 Chemical Combat Model

The chemical model in TACWAR has essentially a one-to-one
correspondence with the nuclear model. Consequently, those c3/p aspects
described above for the nuclear model have a parallel aspect for the
chemical model.

2.4 Ground Combat Model

Ground combat in TACWAR 1is simulated on a division-level
resolution. Personnel and weapon system attrition and subsequent




movement of the forward edge of the battle area (FEBA) are determined as
functions of the effectiveness of the divisions of the two combatant
sides. Any C3/D within the divisions will affect this combat
effectiveness, which will then affect the attrition and FEBA movement.
The amount by which C3/D influences overall combat effectiveness of a
division can be provided by an explicit functional relationship.

2.5 Theater Control Model

_ In TACWAR, theater control includes division and airbase

resupply, reinforcement, replacement, and reallocation. As in the
ground combat model above, reinforcement and replacement for divisions
are functions of division combat effectiveness, which 1is itself
influenced by. C3/D. Division resupply and reallocation (movement),
although strongly dependent on C3/D, have not been modified.
Specifically, the gross nature in which TACWAR simulates the movement of
entire divisions (and has no capability of modeling movement of division
subunits) is not amendable to a C3/D augmentation. As with the air
combat model, no c3/D augmentation of airbase resupply and reallocation
was attempted within theater control.

3. DETAILS OF C3/D MODIFICATIONS TO TACWAR

The following four major areas of TACWAR have been augmented to
include C3/D effects:

Division combat effectiveness

Nuclear delivery system availability

Nuclear escalation state authorization delay

Nuclear and chemical target acquisition processing delay

In each candidate area for C3/D augmentation to TACWAR, it is
necessary to specify c3 equipment or processes that are attrited or
degraded. If these C° assets were to be modeled explicitly in TACWAR,
it would be necessary also to specify and to explictly model the combat
by and against these assets. In particular, the augmentation would have
to include target acquisition, weapon' resource allocation, damage
analysis, repair, and reconstitution of the c3 assets.

The modeling effort necessary to include the above effects is beyond
the scope of the present work.  Consequently, c3 assets are not
explicitly included in the C3/D augmentation. Instead, other combat
assets that are already incorporated in TACWAR are employed as
surrogates for c3 assets. For example, the surrogates for c3 assets
within a division will be the different weapons systems of that
division. For a corps—sector echelon and theater echelon, the
surrogates will be a mix of airbase assets, surface-to-surface missile




(SSM) sites, and surface-to-air missile (SAM) sites. These surrogates
will be modified by appropriate weighting factors in the augmentations
to realistically reflect the actual mix of 3 assets at the several
echelons.

Each of the areas of C3/D augmentation is described in the following
sections. The actual FORTRAN code changes and augmentations are in
appendix A and are discussed as part of the details below. With this
description and appendix A, the interested reader with a minimum of
effort may include c3/D effects into a local version of TACWAR.

3.1 Division Combat Effectiveness Augmentation

In TACWAR, each combat division is currently described by
effectiveness parameters such as EFFDD(ID) and EFFDA(ID), where ID is
the division identifier index. These parameters depend on degradation
of weapons systems and personnel in the division (compared with levels
given by tables of organization and equipment--TOE), the current
supplies available to the division, and the current chemical posture of
the division.

For C3/D augmentation, the division combat effectiveness
parameters are modified by a C3/D multiplying factor. This multiplying
factor is itself determined by a functional relationship between
decreased combat effectiveness due to C3/D and decreased division
communications = (message throughput) capability. Similarly, this
decreased division communications capability is determined by a
functional relationship between itself and a decrease of c3 assets
within the division. Lastly, the decrease 1in c3 assets is to be
determined by using the degradation of surrogate division assets already
modeled, these assets being the several weapons systems belonging to the
division.

The general flow of 1logic beginning with degradation of
division weapons systems and resulting in a division combat
effectiveness C3/D reduction factor is shown in figure 1. The actual
changes to the TACWAR code are shown in appendix A and are discussed
below.
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Figure 1. Logic flow algorithm for c3
degradation of division
effectiveness.

Seven new array variables are needed to hold the user input
functional relationships and surrogate asset weighting factors. These
array variables are consolidated into a common block labeled TNFSC3.

NC3DD(L) contains the number of function pairs XC3DD and
L=1¢%t 2 YC3DD that describe the functional relationship
between the division combat effectiveness
c3/D reduction factor and the decreased division
communications capability for each combatant
side indexed L.

XC3DD(I,L) contains the Ith abscissa point for the function
I=1¢to038 associated with NC3DD(L). The abscissae are
L=1to 2 fractions of the division communications

capability remaining (0.0 corresponding to zero
capability and 1.0 corresponding to full
capability).




YC3DD(I,L)

I =1%o 8
L =1+to 2
NCOMD(L)

L =1+t%to 2
XCOMD(I,L)
I =1+to0 8
L =1¢to 2
YCOMD(I,L)
I =1%o 8
L =1 to 2
FCIWL(IW,L)

W =1 to 10

L 1 to 2

contains the Ith ordinate point for the

function associated with NC3DD(L). The
ordinates are fractional reductions of division
combat effectiveness due to C3/D.

contains the number of function pairs XCOMD and
YCOMD that describe the -functional relationship
between decreased division communications
capability and the degradation of division c3
assets for each combatant side indexed L.

contains the Ith abscissa point for the function
associated with NCOMD(L.). The abscissae are
fractions of division C3 assets remaining (0.0
corresponding to zero assets and 1.0 corre-
sponding to full assets).

contains the Ith ordinate point for the function
associated with NCOMD(L). The ordinates are
fractions of division'communications capability
remaining (identical to XC3DD).

contains the weighting factors to correlate the
division surrogate weapon system indexed IW to
an equivalent division c3 asset. Note: Within
the C3/D modifications to TACWAR, the variables
FCLWL are normalized so that the full TOE level
of weapons systems in the division corresponds
to full c3 assets. The division C3 assets
calculated by using variable FCLWL are used not
only by the division effectiveness augmentation,
but also by the nuclear delivery system avail-
ability augmentation and the target acquisition
.processing delay time augmentation described in
later sections.

The following subroutines calculate or use division combat effectiveness
parameters EFFDD(ID) and EFFDA(ID):

GC within DO loop 2525

FEBAMT within DO loop 520

TC within DO loop 4520 and DO loop 9020
TIMET following CONTINUE 820

The explicit code changes in these subroutines to incorporate the
division effectiveness factor due to C3/D are given in appendix A.
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3.2 Nuclear Delivery System Availability Augmentation

In the TACWAR nuclear model, the nuclear delivery systems
available for each combatant side are assembled into three major

echelons associated with command control: division, corps-sector, and
theater delivery systems. A count is kept of the number of delivery
systems available at each echelon for each side. This count of

availability is modified by a c3/D reduction factor that reflects the
decrease in availability due to a failure to complete special nuclear
authorization and release (A/R) messages. The c3/D reduction factor is
determined from a functional relationship between the loss of special
A/R messages and the degradation of c3 assets within each command
control echelon.

The degradation of C3 assets is to be determined by using a
weighted degradation of surrogaté assets already modeled within TACWAR
and associated with each of the three echelons. Specifically, the
following assets will be used as surrogates for c3 assets at the
different echelons:

Division

Division weapons systems (using the same technique as that
described in the previous section for division combat effectiveness)

Corps-sector

Forward sector airbase assets

Belt SAM sites

Forward sector medium-range SSM sites
Forward sector long-range SSM sites

Theater

Rear sector airbase assets

Communication zone (COMMZ) airbase assets
Rear region long-range SAM sites

COMMZ long-range SAM sites

Rear sector long-range SSM sites

As these assets are degraded at the several echelons, a weighted
proportion is assumed to correspond to the degradation of c3 assets
within the same echelon. The general flow of logic beginning with the
degradation of explicitly modeled echelon assets and resulting in the
c3/p factor for the availability of nuclear delivery systems at that
echelon is shown in figure 2.

11
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Figure 2. Logic flow algorithm for c3
degradation of nuclear delivery
system availability.

The changes necessary in TACWAR to include the degradation of
nuclear delivery system availability as a result of C3/D are given in
appendix A and are discussed below.

Twenty-one new array variables are required to hold the user
input functional relationships, the surrogate asset weighting factors,
the initial numbers of explicitly modeled echelon assets, and the
nuclear delivery system degradation factors. The array variables are
consolidated in two common blocks labeled TNFSC1 and TNFSC2.

INABF(IS,L) contains the initial number of forward area
IS =1to 8 airbases in sector indexed IS for combatant side
L =1%o 2 indexed L.

12




INABR(IS,L)

IS = 1 to 8
L=1+t%to 2
INABZ(L)
L=1+%o 2
NC38D(L)
L=1¢t%to 2
XC3SD(I,L)
I =1+to8
L=1¢to 2
YC3sD(I,L)
I=1+%t0 8
L =1+to 2
FDDSAD(IS,L)
IS = 1 to 8
L =1+t%o 2

FSDSAD(1IS,L)
IS = 1 to 8

L=11% 2
FTDSAD(IS,L)
IS =1 to 8
L =1+to 2
FABDCC(L)
L=1¢%to 2
ABSFCC(IS,L)
IS =1 to 8
L=1¢%to 2

contains the initial number of rear area airbases
in sector indexed IS for side indexed L.

contains the initial number of COMMZ airbases for
side indexed L.

contains the number of function pairs XC3SD and
YC3SD that describe the functional relationship
between the fractional degradation of nuclear
delivery system availability and the degradation
of €3 assets at each echelon for combatant side
ipdexed L.

contains the Ith abscissa point for the function
associated with NC3SD(L). The abscissae are
fractions of C3 assets remaining in a particular
echelon.

contains the Ith ordinate point for the function
associated with NC3SD(L). The ordinates are
fractional reductions in nuclear delivery system
availability at a particular echelon.

contains the current C3/D fractional reduction in
the nuclear delivery system availability for the
division echelon in sector IS for side L.

contains the current C3/D fractional reduction in
nuclear delivery system availability for the
corps-sector echelon in sector IS for side L.

contains the current C3/D fractional reduction in
nuclear delivery system availability for the
theater echelon in sector IS for side L.

contains the weighting factor to correlate the
corps—-sector and theater c3 assets with
surrogate airbase assets located within the two
respective echelons for side L.

contains the fractional asset‘degradation of a

notional (average) airbase in the forward area
of sector IS for side L.

13




ABSRCC(IS,L)
IS =1to 8

L=1¢to 2
ABCZCC(L)
L=11%to 2
FSSMCC(L)
L=1to 2
TSSMIR(IS,L)
IS = 1 to 8
L=11%to 2
SSSMIM(IS,L)
IS =1to 8
L=11%to 2
SSSMIL(IS,L)

ISs =1 to 8
L =1to 2

FSAMCC(L)
L=1¢%0 2

TSAMIR(IR,L)

IR = 1 to 3

L=1+%t 2
TSAMIZ(L)
L=1%to 2

- IR for side L.

contains the fractional asset ‘degradation of a
notional airbase in the rear area of sector IS
for side L.

contains the fractional asset degradation of a
notional airbase in the COMMZ for side L.

contains the weighting factor to correlate the
corps—-sector and theater c3 assets with
surrogate SSM sites located within the two
respective echelons for side L.

contains the initial number of theater echelon
long-range SSM sites located in the rear area of
sector IS for side L. TSSMIR is set to the
initial value of the variable SSMSRS(IS,L)
already incorporated in TACWAR.

contains the initial number of corps-sector
echelon medium-range SSM sites in the forward
area of sector IS for side L. SSSMIM is set to
the initial value of the variable SSMSFS
(1,Is,L) already incorporated in TACWAR.

contains the initial number of corps-sector
echelon long-range SSM sites in the forward area
of sector IS for side L. SSSMIL is set to the
initial value of the variable SSMSFS (2,IS,L)
already incorporated in TACWAR.

contains the weighting factor to correlate the
corps-sector and theater c3 assets with
surrogate SAM sites located within the two
respective echelons for side L.

contains the initial number of theater echelon

long;range SAM sites in the rear area of region
TSAMIR is set to the initial
value of the variable ALRSR(1,IR,L) already
incorporated in TACWAR.

contains the initial number of theater echelon

long-range SAM sites in the COMMZ for side L.

TSAMIZ is set to the initial value of variable
ALRSZ(1,L) already incorporated in TACWAR.




SSAMIF(IR, L) contains the initial number of corps-sector
IR=1+¢to 3 echelon belt SAM sites in the forward area of
L=1+to 2 region IR for side L. SSAMIF is set to the
initial value of variable BMRS(1,IR,L) already

incorporated in TACWAR.

In addition to the new array variables described above, two new
subroutines have been created as part of the C3/D augmentation of

nuclear delivery system availability. These two subroutines, named
DSDEG and NUCCCD, are given in appendix A and are briefly described
belowe.

Subroutine DSDEG calculates the fractional decrease in the
availability of nuclear delivery systems controlled by the three
echelons for each sector IS and for each side L. These fractional
values are stored in variables FTDSAD, FSDSAD, and FDDSAD for later use
by subroutine NWHINV. The calculations are performed by using the
following algorithm:

® Determine the SAM region IR associated with sector IS.

® Adjust the surrogate weighting factors for airbase assets as
required.

® Determine the fractional C3 equipment degradation from the
weighted fractional degradation of the surrogate at each echelon.

® Determine the fractional degradation of the nuclear delivery
system availability at each echelon from the functional relationship
between the decrease in availability and the degradation of the echelon
c3 assets.

In addition, subroutine DSDEG holds the calculated corps-sector and
theater C3 asset degradation for use in the nuclear escalation state
authorization delay and target acquisition processing delay augmen-
tations described in later sections.

One special procedure in DSDEG should be noted on the
calculation for the division echelon C3 assets. The total degradation
of C3 assets for this echelon is taken as the geometric mean of both the
corps-sector and the division c3 degradation. This procedure more
realistically simulates the corps-to-division c3 measures ac;ually used.

Subroutine NUCCCD determines the current values of the airbase
assets for forward area, rear area, and COMMZ notional airbases for each
sector IS and for each side L. These airbase assets are stored in array
variables ABSFCC, ABRSCC, and ABCZCC, respectively. They are calculated
from the current values of the operation capability OCNUC(IAB) of the




actual airbases comprising the notional, where IAB is the index
identifying the actual airbase.

Much of the code for subroutine NUCCCD is extracted from
subroutine DEG (already a part of TACWAR) that performed a similar
function using variable OCNUC(IAB). Moreover, to correctly determine
the operating capability of each actual airbase, the variable OCNUC is
now computed in subroutine DAMEVL. Subroutine NUCCCD also performs the
task of initializing the variables INABF, INABR, and INABZ.

Subroutines DSDEG and NUCCCD are called once every nuclear or
chemical subcycle from subroutine TMAIN, The results from DSDEG are
used in subroutine NWHINV to make the actual modifications to the
nuclear delivery system availability variables due to C3/D.

3.3 Nuclear Escalation State Authorization Delay Augmentation

Presently in TACWAR, depending on the current tactical status,
immediate escalation to a combat state may occur in which nuclear and
chemical weapons can be used. This ability to escalate instantaneously
is typically not a faithful nuclear combat simulation since it precludes
the proper authorization by high-level authorities for each combatant
side. Consequently, TACWAR has been modified to simulate the nuclear
request and authorization procedures as a processing and decision-making
delay time between the time that a nuclear escalation state is desired
within a sector (as a function of the current tactical status of that
sector) and the time that the escalation can, in fact, occur. This
processing delay time is a function of c3/p occurring for each side,
especially in the theater and corps~sector echelons of the battlefield.

The changes necessary in TACWAR to include the nuclear
escalation processing delay as a result of C3/D are given in appendix A
and are discussed below.

Nine new array variables are required to hold the user input
functional relationships, the theater and corps-sector c3 assets, and
the escalation state processing flags. These array variables are
consolidated in a common block labeled TNFSC4.

NEDLY(L) contains the number of function pairs XEDLY

L=1¢%o 2 and YEDLY that describe the functional
relationship between the fractional
degradation of c3 assets in the theater and
corps~sector echelons and the processing
delay time for nuclear escalation for
combatant side L.
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XEDLY(I,L)
I=1+t%to 8
L=1+t% 2

YEDLY(I,IF,L)

I =1%o 8
IF = 1 to 2
L=14% 2

JESC(IS,ITC,L)
IS =1 to 8

ITC = 1 to 3
L=1%o 2
IWAUT(IS,L)
IS =1 to 8
L=1+t%o 2
IFPLS(IS,L)
IS =1 to 3
L=1% 2
TEQPD (L)
L=11%to 2
SEQPD(IS,L)
IS =1 to 8
L =1%o 2

contains the Ith abscissa point for the
function asociated with NEDLY(L). The
abscissae are fractions of c3 equipment
assets remaining in a theater or corps-sector
echelon for side L.

contains the Ith ordinate point for two
functions (IF = 1 and IF = 2) associated with
NEDLY(L). The ordinate is nuclear A/R
processing times (in hours) for each side

L. The function corresponding to IF = 1
describes the delay time associated with the
first A/R cycle for each side L and typically
reflects the enhanced decision-making delay
for first use of nuclear weapons. The
function corresponding to IF = 2 describes
the delay time associated with all A/R cycles
following the first.

contains the desired escalation state for side
L within sector IS against target category
ITC. This variable will reflect the nuclear
escalation state to which side L will advance
following the completion of the required
processing delay.

contains the control flags that are set
whenever side L within sector IS is waiting
for nuclear release authorization.

contains the control flags that are set
following the first authorization to a
nuclear state by side L in sector IS.

contains the current fractional decrease in
theater C3 assets for side L. These
variables are determined from the
identical surrogate theater assets described
in section 3.2 for the degradation of nuclear
delivery system availability.

contains the current fractional decrease of
corps-sector c3 assets within sector IS for
side L. These variables are determined from
identical surrogate corps~sector assets used
for the degradation of nuclear delivery
system availability.
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CTIME(IS,L) contains the current waiting time (in hours)
IS =1 to 8 following the onset of a nuclear escalation
L 1 to 2 request by side L in sector IS. This time is
updated every nuclear or chemical subcycle
until the appropriate delay has been
achieved.

In addition to the nine new array variables, one new
subroutine, named EDELAY, has been created as part of the augmentation
to delay the nuclear escalation process. EDELAY is given in appendix a
and is briefly described below. :

EDELAY uses the above array variables to calculate and update a
processing delay time and the current waiting time before a desired
nuclear escalation state can be realized by each side in each combat
sector IS. EDELAY uses an algorithm shown in the flow diagram in figure
3. Specifically, for each side -and for each sector,

® calculate the fractional c3 equipment assets (associated with
nuclear A/R) degraded in each sector. These assets correspond to the:
geometric mean of the theater and corps~sector echelon c3 assets since
the authorization process occurs through a theater to corps-sector chain
of command.

® Determine the desired escalation state.

® If not already waiting, reset the waiting time and set the
waiting flag.

® Determine the current delay time as a function of C3/D.

® Update the current waiting time.

® If the waiting period is complete, set the current escalation
state to the desired state, reset the waiting flag, and reset the

desired escalation state.

EDELAY is called from subroutine NUC1 immediately following the call to
ESCLAT.

3.4 Nuclear or Chemical Target Acquisition Processing Delay

Presently in TACWAR the target -acquisition (TA) model provides
for the acquisition by each combatant side against active and reserve
division subunit targets of the opposite side. Using ground sensor,
army-air sensor, and air force sensor assets, the following three
quantities are determined against each target type:
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Total probability of detection by all available TA assets

Root-mean-square TA error
Weighted average processing time for TA information

The first two quantities are primarily functions of the number and
operating characteristics of the TA sensors and are negligibly
influenced by C3/D. However, the third quantity, TA processing time, is
greatly influenced by c3/D. Cohsequently, TACWAR is augmented to
include the increase in TA processing time due to the degradation of C3
assets within the area where the TA sensors are controlled. This
additional processing time is then added to the nominal processing time
(already a part of TACWAR) to give a total processing time for the TA
information against each target type.

AT EACH NUCLEAR SUBCYCLE (2 HR)
FOR EACH SIDE

FOR EACH SECTOR
PREEMPTIVE STRIKE

OETERMINE CURRENT | _____ TACTICAL STTUATION
T ESCALATION STATUS | FUNCTION OF  \ ycLEAR ROUNOS RECEIVED
CHEMICAL ROUNOS RECEIVEO

ESCALATION
DESIRED

JT—uu

RESET REQUEST
WAIT TIME

|

SET REQUEST
PENDING FLAG

U |

OETERMINE CURRENT SECTOR AND THEATER
OELAY TME |~ FUNCTION OF o3 gy ipMENT OEGRAOATION

1
UPOATE REQUEST
WAIT TIME

-

YES

SET CURRENT
ESCALATION STATE

1

RESET REQUEST
PENOING FLAG

|

Figure 3. Logic flow diagram of c3 degradation of
nuclear escalation process.

-g
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In TACWAR, the TA processing time currently calculated is not
effectively used by the other subroutines of TACWAR. In particular, the
TA processing time becomes an important quantity in the overall combat
simulation when the simulation also includes movement of the targets.
Thus, if TA processing is excessively long against an acquired target,
then that potential target may move to another location before being
attacked by nuclear or chemical munitions. The effects of subsequent
nuclear or chemical strikes would then be partially or completely
negated. Since TACWAR presently has no simulation of the movement of
subunit targets and does not use the TA processing times against these
subunit targets, the effects of C3/D, especially as they modify TA -
processing times, will have minimal impact on the outcome of the combat
simulation. Consequently, it is recommended that TACWAR be modified to
include the necessary target subunit movement capability. However, such
a modification would be outside the scope of this work.

The changes necessary in TACWAR to include the nuclear or
chemical TA processing delay as a result of C3/D are given in appendix A
and are described below.

Nine new array variables are required to hold the user input
functional relationships between c3 equipment degradation and increased
TA processing times. These array variables are consolidated in a common
-block labeled TNFSCS5.

NGSFD(L) contains the number of function pairs XGSFD

L =1¢%o 2 and YGSFD that describe the functional
relationship between the increase in the TA
processing time for division ground sensors
and the degradation of division c3 assets for

Side L.
XGSFD(I,L) contains the Ith abscissa point for the
I =1+t 8 function associated with NGSFD(L). The
L=1¢%to 2 abscissae are fractions of C3 assets

remaining in a division.

YGSFD(I,L) contains the Ith ordinate point for the

I=1t%o8 function associated with NGSFD(L). The
L =1%o 2 ordinates are increased TA processing times

(in hours) for the division ground sensors
for side L.

NAAFD(L) contains the number of function pairs XAAFD

L=1=t%o 2 and YAAFD that describe the functional

‘ relationship between the increase in the TA
processing time for army--air sensors and the
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degradation of forward corps-sector c3 assets
for side L.

XAAFD(I,L) contains the Ith abscissa point for the

I =1t 8 function associated with NAAFD(L). The

L=1¢t 2 abscissae are fractions of ¢3 assets
remaining in the forward corps-sector of side
L.

YAAFD(I,L) contains the Ith ordinate point for the

I =1t% 8 function associated with NAAFD(L). The

L =1¢to 2 ordinates are increased TA processing times

(in hours) for arwmy-air sensors for side L.

NAFFD(L) contains the number of function pairs XAFFD

L=1%o 2 and YAFFD that describe the functional
relationship between the increase in the TA
processing time for air force sensors and the
degradation in the forward region c3 assets
for side L.

XAFFD(I,L) contains the Ith abscissa point for the
I=1+to 8 function associated with NAFFD(L). The
L=1¢to 2 abscissae are fractions of c3 assets

remaining in the forward region of side L (as
determined by the average of the fractional
c3 assets remaining in the corps-sectors that
comprise the region).

YAFFD(I,L) contains the Ith ordinate point of the
I =1%o 8 function associated with NAFFD(L). The
L =1¢to 2 ordinates are increased TA processing times

(in hours) for air force sensors for side L.

The three functional relationships given above describe the influence of
C3/D on TA processing times for each of the three types of TA assets--
ground, army-air, and air force, respectively.. The degradation of c3
assets within each of the three areas that control these different TA
assets is calculated ' in a manner identical for that of the earlier
sections. Specifically, the degradation of divisional c3 assets that
control the ground sensors is determined from surrogate weapons systems
assets as described in section 3. 1. Similarly, the degradation of c3
assets that control army-air sensors in corps-sector IS = 1 to 8 is
contained in the array variable SEQPD described in section 3.3. The
degradation of c3 assets that control air force sensors in regions IR =
1 to 3 is determined as an average of the c3 asset degradations (SEQPD)
for all corps-sectors comprising the regions.
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In sections in subroutines TADPAR and TARACA (already a part
of TACWAR), the above functions are used and the increase in TA
processing times is calculated (app A).

3.5 Ancillary Modifications to TACWAR

In addition to the modifications described in sections 3.1 to’
3.4, several ancillary modifications are required in TACWAR to support
the above modifications. Specifically, a user data input subroutine,
named TNFINP, and a data initialization BLOCK DATA subroutine have been
created to initialize the array variables described in sections 3.1 to
3.4. Both TNFINP and the BLOCK DATA subroutines are given in appendix
A. Also, the single call to subroutine TNFINP is made at the beginning
of subroutine TMAIN.

4. LIMITATIONS

In constructing the augmentations to TACWAR described in section 3,
no attempt was made to minimize the additional required storage to hold
the new data variables and code. In particular, no overlay structure
was developed that would conform to that of the later versions of
TACWAR.* Similarly, the data for the new variables are input through a
rather rudimentary set of READ instructions in subroutine TNFINP, and no
attempt was made to include this data input into the rather extensive
input phase of TACWAR. One consequence of this 1is that the
augmentations do not support the "restart" capability described by the
Defense Communications Agency.t Another consequence is the requirement
for the augmented data to be in a definite sequence for proper
interpretation by subroutine TNFINP. .

5. USER DATA INPUT

For the most part, the user data necessary to initialize the new
array variables (sect. 3) are (1) the weighting factors used to
transform an éxplicitly modeled area asset into an equivalent c3 asset
for the same area or echelon and (2) the functional relationships
describing the influence of C3/D on the several combat simulations.

The surrogate assets for the division level c3 equipment are the
weapons systems within the divisions (up to 10 such system types are
allowed for each division). BAn initial approximation would be to assume

*TACWAR Core Reduction, Defense Communications Agency CCTC Letter
Report, Task Order 634 Subtask 1 (17 April 1978).

}TACWAR Restart Capability, Defense Communications Agency CCTC Letter
Report, Task Order 534 Subtask 2 (14 December 1977).
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that one 3 asset is associated with each weapons system; thus, the
weighting factors for division c3 assets would be the initial number of
weapons systems at the beginning of the simulation for each combatant
side. These, in fact, are the weighting factors used in the examples of
section 6. However, it is probably a better simulation of reality to
assume one C3 asset (in arbitrary units) to each division subunit. The
number of weapons systems in each of the subunit types would then
determine the appropriate c3 asset wéighting factor.

The surrogate assets for corps-sector and theater c3 equipment are
airbase assets, SSM assets, and SAM assets. The weighting factors to
transform these into equivalent c3 assets may be determined by the
following rationale. Airbase assets may be roughly equated with fixed-
site hardened c3 facilities; SSM sites may be roughly equated with
mobile nuclear "soft" C3 assets; SAM sites may be roughly equated with
semimobile nuclear hardened C3 assets. The appropriate mix of the group
will depend upon the specific theater of conflict. For the examples
given in section 6, the following corps~sector and theater weighting
factors are used for each side:

Airbase 0.30
SsM 0. 40
SAM 0.30

The functional relationships between C3/D and the several aspects of
the augmentations are provided éccording to the following assumptions:

a. The functional relationship between the degradation of division-
level 3 assets and the reduction of division-level messages is obtained
from the results of TACNET (a discrete event simulation of a theater-
level communications model developed by Egon Marx?). The explicit
relationship is shown in figure 4 and assumed applipable for each side.

b. The functional relationship between the reduction of division-
level message traffic and the decreased division effectiveness 1is
obtained from consultation with personnel at the U.S. Army Training and
Doctrine Command (TRADOC) Systems BAnalysis Activity (TRASANA). This
relationship is shown in figure 5 and is assumed applicable for each
side.

c. The functional relationship between the degradation of corps-
sector and theater C3 assets and the reduction of "special" messages
associated with the availability of nuclear delivery systems was taken
from the Marx report.2 This relationship is shown in figure 6 and is
assumed applicable for each side.

2Egon Marx, TACNET, A Model of the Army's Tactical Communications
Networks 1in Europe, Harry Diamond Laboratories HDL-TR-1913 (January
1980).
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Figure 4. Fraction of information
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d. The functional relationships between the degradation of corps-
sector and theater C3 assets and the nuclear escalation authorization
delay times are shown in figure 7(a, b) for side L = 1 (blue) and side L
= 2 (red). These data are initial estimates used to exercise the
augmentations more than for accurate representations of reality.

e. The functional relationships between the degradation of
division, corps~sector, and regional c3 assets and the increased TA
processing time are shown in figure 8(a, b, c¢) and are assumed
applicable for each side. These data are primarily to exercise the
augmentations.

Figure 9 illustrates a sample data deck used as input for subroutine

TNFINP described in section 3.5. It is imperative that the data cards
follow in correct sequence.
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6. RESULTS OF SAMPLE RUNS

The C3/D modified TACWAR model has been exercised for several sets
of input data to validate the augmentations described in section 3 and
to determine the degree of sensitivity of the overall combat simulation
to these augmentations. These sample simulation runs were made by using
an unclassified benchmark data base obtained from CCTC. For the
different sample runs, the values of the parameters in this data base
remained constant except those parameters used to control the overall
operation of the simulation such as the total number of 12-hr cycles
involved and the inclusion of nuclear combat capability. The additional
parameters associated with the C3/D augmentation were varied from run to
run in order to make the sensitivity determination.

Although the parameters in the benchmark data base and the
parameters associated with C3/D augmenﬁation are reasonable, they are
not necessarily an accurate reflection of current combat capabilities of
U.S. or adversary forces. Consequently, the results of the samplé runs
have no direct significance in an actual environment.

6.1 Conventional Warfare--Influence of C3/D on Division
Effectiveness

The first series of sample runs involved opposing forces
constrained to conventional warfare only, with no possibility of nuclear
or chemical escalation. These runs were used to exercise the C3/D
augmentation to division effectiveness and subsequent combat results
such as weapon system losses, personnel casualties, and FEBA movement.
The sample runs included two cases:

® Side 1 (blue) alone suffers C3/D.
® Side 2 (red) alone suffers C3/D.

The simulations were run for twenty-five 12-hr cycles (12.5
days), and detailed results were obtained for all eight sectors of the
theater. However, the results of only a typical sector (sector 6) were
subjected to a detailed analysis.

Figure 10 shows the personnel casualties incurred by side 1
(blue) in sector 6 for the two cases. If only the last values of the
casualties had been given for analysis instead of the entire time
history, one might have logically concluded that the results disagreed
with practical intuition. Specifically, after cycle 14, the blue
casualties are less when the blue side suffers C3/D than when the red
side suffers C3/D. However, a more detailed analysis of the entire
picture of the combat resolves this apparent contradiction. Thus, when
the blue side alone suffers C3/D, the red side at the beginning of the
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simulation becomes the sector attacker and maintains this attack posture
tHroughout the entire simulation. The blue side (defending) assumes
several different defense postures such as delay, prepared defense,
hasty defense, and breakthrough, as shown in figure 10. Each of these
defense postures has a different personnel attrition rate associated
with it, which is the major cause of the abrupt change in slope in the
figure. On the other hand, when the red side alone suffers C3/D, it
again begins the simulation as the sector attacker. However, after
cycle 14, the red side stops attacking and shifts to a holding posture;
_the blue side likewise shifts from defense to holding. Since the
personnel attrition rate for a holding posture is greater than that for
the delay defense posture, the blue casualty lines for the two cases
cross shortly after c¢ycle 14, and the apparent inconsistency is
explained. Consequently, it is advisable when analyzing the results of
TACWAR simulations (including those associated with C3/D augmentation)
not to reject as wrong or in error any result that, on the surface,
appears to contradict logical intuition.

10 A 1€ HO ) RED PDSTURE
K—H——D—1—PHe——HD } BLUE PDSTURE
St A } RED POSTURE
8 k—H—1¢—D—>1<—P>IBI& D J BLUE POSTURE
A = ATTACK ‘
HO = HOLD
S TF  0-=oDELAY g’\“
= H = HASTY DEFENSE S .
- P = PREPARED DEFENSE & ,/e' I\
Z 6 B = BREAKTHROUGH N
o
(7] ’f
wl ‘d
B st
<
2 Vs
LY
© 4
[¥¥)
-
-
- -]
I+
2
1+
n 1 1 1 1 1 1

L
0 4 8 12 16 20 24 28
12-HR CYCLES
Figure 10. Blue casualties for C3/D
reduction of division
effectiveness.
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Figure 11 shows the counterpart casualties incurred by side 2
(red) for the two cases. For this situation, there is no inconsistency
in what is to be intuitively expected (at least to the point where the
simulation run was ended). These results show approximately a 10-
percent maximum difference for the two extreme cases of C3/D, that is,
blue alone versus red alone.
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Figure 11. Red casualties for C3/D
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Figure 12 shows the relative FEBA movement in sector 6 for the
two cases. This figure illustrates the fact that C3/D can dramatically
affect some of the results of combat. The detailed analysis of all
aspects of the simulation is required for full understanding of the
reason for this behavior. Thus, with blue alone suffering C3/D, the red
side maintains its attack posture throughout the simulation. After
cycle 14, when the blue side assumes a delay defensive posture and the
terrain interval allows a fast FEBA movement, the slope of the FEBA
movement line abruptly increases. On the other hand, when the red side
alone suffers C3/D, its attack stalls after cycle 14, and the FEBA
movement does not increase further.
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Figure 12. Forward edge of battle area
movement for C3/D reduction of
division effectiveness.
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6.2 Nuclear Warfare-—-Influence of C3/D on Nuclear Delivery System
Availability

The next series of sample runs involved opposing forces engaged
in a combined conventional and nuclear warfare environment. Nuclear
warfare was played by assuming that a new escalation state could be
initiated every 12-hr cycle. As a consequence of the benchmark data
base used, a restricted set of escalation criteria was used in the
sample runs. Specifically, preemptive strike escalation was allowed
from cycle 0 through cycle 4. Following cycle 4, the only criterion for
allowed nuclear escalation was the FEBA movement past a critical
threshold. Consequently, the number of nuclear escalation attempts was
limited for both sides.

As in section 6.1, sample runs included simulations in which
side 1 (blue) alone suffered C3/D and in which side 2 (red) alone
suffered C3/D. The simulations were run to twenty 12-hr cycles (10
days), and detailed results were obtained for all eight sectors of the
theater. Again only sector 6 was analyzed in detail.

Figures 13 to 15 show the fraction of nuclear delivery system
availability due to C3/D for division, corps~-sector, and theater
echelons, respectively. The strong decrease in the availability of
corps—sector delivery systems reflects the active nuclear combat being
played as a result of preemptive attacks. After cycle 4, the change is
much slower because only conventional warfare is being waged during this
time, The changes occurring at cycle 14 are due to reallocation of
assets from the theater to the corps-sector echelon. The availability
of theater delivery systems shows a more gradual decrease due primarily
to conventional attrition by aircraft attack. Lastly, the decrease to
zero of the blue side division availability between cycles 8 and 16 is
an “artifact" resulting when the supplies inventory for the blue
divisions is depleted and the divisions are forced to withdraw out of
the active battle area. When new supplies are allocated to these
divisions, they again achieve a finite delivery system availability.

.In conclusion, although the availability factors within each
echelon are strongly influenced by C3/D, the total number of nuclear
rounds fired by each side remained essentially the same as when no C3/D
occurred for either side. They are similar because of the large number
of potential delivery systems available at each echelon and the
restricted nuclear combat being played; that is, the number of potential
nuclear targets remained small with or without C3/D.
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6.3 Nuclear Warfare--Influence of C3/D on Nuclear Escalation

This series of sample runs involved opposing forces engaged in
a combined conventional and nuclear warfare environment. In contra-
distinction to warfare described in section 6.2, in which nuclear
escalation could occur at the beginning of each 12-hr cycle, the present
section includes the nuclear escalation authorization delay process in
which a desired nuclear escalation state is reached only after a delay
time influenced by c3/D.

The sample runs were made for the simulation in which both 51de
1 (blue) and side 2 (red) suffer cC3/D. As in section 6.2, the
simulation continued out to twenty 12-hr cycles (10 days). However, in
the present set of runs, each 12-hr cycle was subdivided into six 2-hr
subcycles in which possible nuclear escalation could occur. This
subdivision defines better the overall escalation delay process.

Figure 16 compares the FEBA movement in sector 6 for (1) c3/p
delayed nuclear escalation, (2) 12-hr nuclear escalation, and (3)
nonnuclear combat. It is seen in figure 16 that the c3/D delayed
escalation process greatly constrains nuclear combat compared with the
12-hr escalation and causes the C3/D delayed FEBA movement to lie in a
region approximately halfway between the 12-hr escalation and nonnuclear
combat.
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6.4 Target Acquisition--Influence of c3/D on Target Acquisition
Processing Delay Time

A series of sample runs was made to validate the code changes
in the TACWAR model used to increase the TA processing delay time due to
c3/p. However, the augmentation of the TA processing delay does not
manifest itself in any overall change in combat results since the TA
delay time quantity is not presently used in the other TACWAR routines.
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7. SUMMARY AND CONCLUSIONS

The TACWAR theater-~level combat simulation model has been augmented
to include command, control, and communications degradation effects in
four important areas of the combat simulation:

Division effectiveness

Nuclear delivery system availability
Nuclear escalation authorization delay
Target acquisition processing delay

Sample runs made using a benchmark data base show noticeable changes in
overall combat results (such as personnel casualties and FEBA movement)
when these C3/D augmentations are included in the simulation (except the
TA processing delay as mentioned in sect. 6.4).
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APPENDIX A.--COMPUTER CODE CHANGES TO IMPLEMENT TACWAR AUGMENTATIONS FOR
COMMAND, CONTROL, AND COMMUNICATIONS DEGRADATION
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A-2.

A-4o

A-SO

CONTENTS

Division EffectivenesSS ceeecsosescccccccccsoscscsscsscscsscssce
FEBAMT cecvocooscscscccccocoscscssssscscssscsscsssssssssocssscssossoss
GC eeesossaseseosasccssscscsscsnasscsscscescssssssssesosssssssssss
TC eoccocecccoscccsososcocsssscsssosssssscssssssoscsscssssssssssscssce

TIMET 0 000000000 00000000000 000000 0000600600600 0606000600006000606060000

Nuclear Delivery System Availability eeccecsccscccoccccccccnns
DSDEG seeeeeeoccccsocsoscscsscscosscssscssssscscosssscsscsssssssssscssce
NUCCCD . ofF1: FREEREESS « T XL « SEEETE BT o oF « JBE « &% o » afs ola Blo s
NWHINV R R R R R R R

DAMEVL 06 0 0006006060 000000000 0000000006000 060006000060060600600606060000000

Nuclear Escalation Delay 0 0000000000000 00000000000006006060060000
EDELAY cce 0000000000000 00000000606000606060060606006006060606060606060606060606006000

NUC1 ® 000 0000000000000 00000060 0000000000000 00006060600060600000060000

Target Acquisition Processing Delay ecesoescosccsccscccsccsccscse
TARACA ® 0 00 00000000 00000050060 00600 0000060000060 0600000006000 0600 00000

TADPAR oo;oooooooooooooooooooooooooooooooooooooooooooooooooooo

Input and Main Control ® 0 0060000000060 000000000000060000600060600000

TMAIN $ 00 060000 0000000000000 06006000000000060006000060000600600000606000

TNFINP © 000600600060 0006000600600 0006000060000 000000000000060600606060600000
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APPENDIX A

This appendix contains the actual computer code changes that are
used to implement the TACWAR augmentations for command, control, and
communications degradation (c3/D)._ Lines of new computer code that have
been inserted into the original versions of TACWAR are indicated by the
mnemonic I JCI001 in the sequence field (columns 73 to 80) of the
instruction line. Similarly, lines of computer code that have been
modified in the original version of TACWAR are indicated by the mnemonic
C IXIO001 in the sequence field. For brevity, the long common block that
holds the dynamic parameters of the original version of TACWAR is
indicated in any computer listing as COMMON/BBB/ enclosed between two
lines of asterisks.

The appendix has five sections corresponding to the four major areas
of augmentation and an ancillary or general area of augmentation:

A-1. Division Effectiveness

A-2. Nuclear Delivery System Availability
A-3. Nuclear Escalation Delay

A-4. Target Acquisition Processing Delay
A-5. Input and Main Control

A-1. DIVISION EFFECTIVENESS

This section partially 1lists those subroutines that calculate
division effectiveness factors, namely, FEBAMT, GC, TC, and TIMET.

SUBROUTINE FEBANMT
(9 # 000 029 00 806 @9 ® %800 0C0 3 060G 00 68020900 89

C FEBAMT COMPUTES FEBA MOVEMENT AS A FUNCTION OF FORCE RATIO,
C POSTURE, TERRAIN, AND MOBILITY,

C CALLED BY GROUND

C CALLS CVFW

(2 80 0 90 8095 980 695 9050008409660 4666404e4s4 00
REAL NSUTD,NTSUDT,INTDA,INTDE,INTOS
$08000800000000000000000000000009930039000080000900099000900098089080000000008008

COMMON/ECB/
#0000000000000000000000900300003000000080800000000083008800000000000000000000908%

COMMON/TNFSC3/NC30D(Z) 4 XC3DD(8,2),Y(300t8452), 1 JC1001
° NCOMD (2) s XCOMDE8,2) ,YCOMDEB »2) » 1 JC1001
° FCLNL2D,21 1 JCIo01

COMMON/GCFM/  INDRAW(B,2)

DIMENSION VODSF(14D),.KVDDCE14D)
DIMENSIUN SUMM(CID) »ISURNLBI,1TONDSES)
MOT=JCON
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COMPUTE EFFECTIVENESS OF ALL DIVISIONS.
IF C()PRD.NE.II GO TO 15
WRITE(MOT,18) ICYCLE
18 FORMAT('0?,'e0oQUTPUT FROM SUBROUTINE FEBAMT. CYCLE = *,131
15 CONTINUE
SKIP THIS SECTION IF SECURITY FORCE RATIU IS NOT TO BE USEC
IFC(IUSFRC.EQ.DI GO TO 599
KVODC = ACTUAL DIV)SION WEAPON VALUE ON OEFENSE
PPS = DIVISIUN FRACTIONAL PERSCGNNEL STRENGTH
O0SH = DAYS SUPPLY ON HAND
N2=0
L1M=NO(1)+ND(2I+MAD(C11+MAD(2]
DO S00 ID=I,LIM
WYeDC(ID)=0.
EFFDD(ID)=0.
VODSF(1DI=0.
500 CONTIANUE
DD 550 L=I,2
NI=I+N2
N2=N2+ND (LI
N3=NR(LI
00 52D 10=NI,N2
IT=17D()DI
WVDDC(ID)=0.
corb=0. 1 Jcio01t
D3 505 IN=],N3
WVDD( (ID)=MVDDCCIC)+VIWOSFEIW, L) *WDIVIIW,ID)
TOCW=TWD(IN,ITI I JC10012
IF(TOEN.GT .0 1COMD=COMDSFCLNLCIW,L JouDIVIIN,1D)/TOEW 1 JC1001
505 CONTINUE
PPS=POIVLID)/TPOLIT)
C COMPUTE PERSCNWEL EFFECTJIVENESS
CALL CVFW(NEOEF(L) 4 XDEF(1,L)YOEF(1,L),PPS,PLO)
OSH=SDIVOIDI/ZPCSLAIT)
C COMPUTE SUPPLY EFFECT)IVENESS FACTOR
CALL CYFRCNSEFF(LI, XSEFFCY L1, YSEFFO1,L),DSH,SEF)

[aNaNal
v
—

[aNalo TN e

Ceoee (DMPUTE (223 DECRADATION 1 JC1o01
CALL CVEWCNCEMDIL) o XCOMOC) oL ) YCOMD(3 L) oCOMO,CCCD) 1 3C1001

Cooos (OMPUTE (22370 EFFECTIVENESS FACTOR ) JC1001
CALL CVFN(NC3DD(L),XC3DDI1,L},YC3DDI1,L) +CCCOLEFFC3) I JQ1001

C COMPUTE DIVISION EFFECTIVENESS ANOD COMBAT VALUE ON DEFENSE
EFFODCID)=EFFC3oSEFeAMINICCRYDDC(IO) /WVDDTISEITII 4PEC) ¢ Jcioo:

IF (IOMU.ED.3.0R.IDHU.EQ.5] GO TO 8908
EFFOD(101=¢FFCO(IDI*FDEFCPIID]

6908 CONTINUE
VDOSF(ID)=EFFDD(ID)eWVDDTS(IT)

520 CONTINUE
N2=N2sMAD(L]

550 CONTINUE

JECIPRD.NE.1) GO TD 599

WRITE(MOT,117)

N3=ND(1)+ND(2)+MAD(1)

00 580 1D=1,N3

IT=170¢1D)

KRITE(MOT,12) 10,WVDDC(ID) ,NVDDTSCITI,EFFADLID) VDDSFEID)
580 CONTINUE
599 CONTINUE

SUBROUTINE GC
C® ® 2 0 0 06 e a0 6666006680030 S 66006606668 ¢ ¢

C GC COMPUTES ATTIRITION TO PECOPLE AND WEAPONS CAUSED BY GROUND FIRE
C AND CAS ANO ALSUO CONPUTES WEAPONS REPAIRABLE AND SUPPLY LOSSES.
< CALLEC BY GROUND

C CALLS E1GENV CVFUMPROD,CNTRYC

C*® # # # 00 60006 ¢ &0 ¢ 0 &0 0 &0 668 6858468069806 60 &2
REAL NSUTD,NTSUDT,INTOA,INTDELINTDS
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VOO0 OBO00IITOINVOCOVTOI0OI0000 000090000000 000080000000800000000000000800000000020

COMMON/BBB/

0000080000830 000330800003000000000000000800000000008000080000800008008000808000008800888

COMMON/TNFSC3/KC300¢2),XC300(8,2),YC30D(8,2},

o NCOMD (2) ,XCOMO(8,2), YCOMO(B,2) ,

. FCLWL(1D,2)

COMMON/GCFM/  1WDRAW(B,2)

OIMENSION ECAXSR(230),EDDXSR(2C0},V0OACL200},vDDC(200}
OIMENSION wS(10,2),AANAL}O0,10,+2),A8K0L10,10,2),
PHAKWLID,10,2) ,PROKH(L0,10,21 ,AAMALG4,10,21,
AAMD(6,10,2),PAAKNLT7,10,2),PACKN(7:10+2),

BSUMCIOO0) JRSUMIIO0D) $VIKACF(104+2),VINOCFL{ID,2),
VIAACFLLD,2),VIADCF(10,2) yWVOAT(I0),TYPCAF(8),TYPCOF(8),
VLS(2),MV00T(}0),WVOAC(200),WVODC(2D00),PCS5C¢2),SUMMIID},
TSCL2),PLS(8,2)4WLS(}042),6KGS(10,10,2},
AKGSt7,1D,21, 1HOLD (2}

DUMENSION TSL(8,2),TWS(2)

DIMENSIDN WLDASUID,8,2),C0ACS(8,2)

OVt WA D

1 JC1oo
1 Jaroo
1 Jcioo

MOT=JCON
( wem—eecc————c———————— e
C &) ADJUST THE STANOARD ALLOCAT(ON.
C  ——— ———— e
C TH(S SECTION EXECUTEO ONLY ON FIRST CYCLE OF GAME

IFCICYCLE.NE.T) 6O TO 499
00 450 L=},2
N3=NW(L)
K=3-L
Na=NW{K)
NS =NAMLL ]
00 430 KW=1,N&
IFLPASFIKN,K].EQ.0.D) 6O TO 4)5
DO 405 IW=1,N3
SAWACIW KW L1 SAWACTW, KWL }/PHSFIKH,X}
SAWD{IW KW ,L)=SAHDCIN,KW,L)/PWSF (KW,K}
405 (ONT(NUE
00 410 [AM=),NS
SAMACLAM KW, L) >SAMA(IAM KW, L ) /PHSF (KW ,K}
SAMDCIAY ,KH, L) =SAMD (1AM KN oL }/PHSF (KN K}
4}0 CONTC(NUE
60 T0 430
415 DO 420 1W=1,N3
SANACIW,KW,L120.0
SAWD( IM,KN ,L120.0
420 CONT(NUE
DU 425 [AMs1,NS
SAMALLAM,KW,L)=0.0
SAMOCTAM, KK, L) =0.0
425 CONCLINUE
439 CONTINUE
45D CONT (NUE

00 2503 }w=1,N3
WYOATCIT)=WVOATCIT)+VIWACF(IW L}OTWD(IW,ITL
HVODT()T)=HV00T(lT!OVlHOCF(lH1L)°TH0(lH-lT)
2503 CONTINUE
2504 CONTINUVE
00 2525 1DS=N1,N2
10=(DLABALIOS 15}
1T=1T0L10)
KVOAC(LO1=0.
Wyo00(Ctio}=0. .
coMO=0.
00 2505 (W=1,N3
WVOACCLD)=KVOACCID) S VIWACF(IW,L)oNOIV(IW, 1D}
¥VDDCE10)=WVODC(ID)+VIWOCFC(IW,L}oWOIVLIW,}D]}
TOEW=THD(IN, )T}
(F(TOEN.CT .0.) COMO=COMD4FCLWLEIW,L)eWDIVESW,10}/TOER
2505 CONTINUE
C CALCULATE EFFECTIVENESS OF PERSONNEL.
PPS=POIV(ID}/TPO(IT)

45

C JCioo

I JCroo:

¥ JCr001
1 JC1ool




APPENDIX A

CALL CVFR(NEAEF{L) ,XAEFLI,L) YAEFL1,LI,PPS,PEAL
CALL CVFWINEDEF(L),XDEFUtI,L),YDEFtL,L),PPS,PED)
EDAXSR(1D)=AMINI((NVDACLID)/NVDATLIT)),PEA)
EDDXSR(ID) =AMINZ tUINVDDCLID)/WVDODTL1T)),PED)

C CALCULATE EFFECTIVENESS REDUCTION DUE TO SUPPLY SHORTAGE.
DSH=SDIVLID}/PCSDIIT)
CALL CVFWUINSEFFUIL) XSEFFtl,L),YSEFF(1,L),DSH,SEF)

Ceoe. (OMPUTE (323 DEGRADATION t €001
CALL CVFWENCOMDIL) . XxCOMD(L,L),YCOMDEL,L) 4COMD,CCCD) I JCI001

Ceess COMPUTE (39370 EFFECTIVERESS FACTUR I JC1001
CALL CVFWIKC3DDIL), XC3DDLI,L),YC30041,L),CCCO,EFFC3) } 31001

C CALCULATE DIVISION EFFECTIVENESS AND GROUND VALUES
EFFDAtIDO)=EFFCI®SEFCEDAXSR(ID) ¢ JCI1001
EFFDDULID)=EFFC3oSEFSEDDXSRLID) C JC1001

IFCI0MULGEQ.3.0R.IONU.EQ.5) GO TO 6908
EFFOALID)=EFFDA(ID)OFDEFCP{ID)
EFFODULID)=EFFODC(ID)SFDEFCP(ID)

6908 CONTINUE
VOACLID)=EFFDA(ID)I=NVDAT(IT)
VODCU(ID)=EFFOD(ID)oWVDOTIT)
VGABALIS,L)=VOCARALIS,L)+VYDACKLID)
VGDBALIS,L)=VODBALIS,LY+VDDC(ID)

JF(IPRD.NE.1) GO TO 2525
WRITEtMOT,110)
WRITE(MOT,)D) 10,17
WRITEIMOT,II2)
WRITE(MOT,22) WVDAC(ID) ,KVDDCLID) ,WVDATLIT),wVDDTCIT),EDAXSRLID),
X EDDXSRUID) ,EFFDALIDILEFFDD(ID),YDACLID),¥DDCL)D)
WRITE(MOT, 1121
WRITEIMOT,22) PEA,PED,DSH,SEF
2525 CONTINUE
2530 CONTINUVE
IFQIPRVGiEL)) GO 10 3000
KRITE(MOT,I13)
hRIYE(HﬂT'ZZl ((VGABAQ)S, L) VGOBACIS,L)),L=1,2}

3000 00O 3020 L=),2
VAABA()S,L)=0.

SUBROUTINE TC
8 00 0 5500 500 605 66 S e S0 O EDC SO S OSSO0 LSS LS
SUBROUTINE TC 1S THE MAJOR THEATER CONTROL PROGRAM AND HANDLES
A MAJOR PORTION UF THE BOOKEEPING EFFORT REQUIRED BY TA(CWAR.
CALLED BY TMAIN. CALLS AIRASG, APORTN, CNTRY(, CVFW, 1IBA, MSREAD,
MSHRIT, NXDIV, SECHTH, TAG
ALSD CALLS 2ND HALF OF ORIGINAL ROUTINE (TCXX)
9 ¥ 9 0 6 % O % ¥ O O O 6 O O O O ¢ O O ¢ O O 6 ¢ ¥ v 6 O & & ¢ 6 O 8 ©O
REAL NSUTDNTSUDT,INTDA,INTDE,INTDS
€0800800020000990000000000000000000080000000000000030000300000008303600300990809
CUMBON/ZRRIY/
$0080000000088090000080000000090080800000000008000800000000000000008000408000000¢

laXaXaKaRaNallg]

COMMON/TNFSC3/NC30D(2)}4XC30Dt8,2),YCI0D(B,2), 1 JCIo01
¢ NCOMD(2),XCOMD B ,2), YCOMDLB,2) 1 4C1001
FCLWLILD,2) I JCi00:

COHHON/TCQ/SDDIV(XGO)'SDSN(95) SDABFS(8) ,SDABRS{8]),
ITESCIB,6),ITEML(843,2),
IWORKI(30),IWORK2{3D),IWCRKI30,2) 4RWNABA(10,1,2),
RPNABA(2,2),VDDSF(140),SUMM{10),RNDABAL10,1401),
PNDABA(140),1DDABALI4D),
STORLI3,84+2),STOR2(3,8,2),
1ABAST(OL,
DISTBPIB),FRACDS(B),P2LONG(8),
WVODC(14D) WVDACL140),IRDABAC2),TRNDIV{1O),
SUNDIVIT7),SUALT)

DIMENSION ASIDEt2)

@ 00600000
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451 (OMPUTE EFFECTIVENESS DF ALL DIVISIONS.

N2:D .

FOR EACH SIDE L DIVISION

DO 455D L=1,2

H1=]eN2

N2:R2eND L)

N3:=NWiL)

0D 4520 10=NI,N2

tertotin

WYDACLIL) =0,

NVDDC}1D}=D.

COMD=D. 1 JCloo1
C COMPUTE WEAPONS VALUE ON ATTACK AND ON DEFENSE.

DD 4505 IwW=1,N3

WVDACI)DI=WVDOACCID} ¢VINASF(IN,L)}oWDIVIIW,ID)

WYDDC(ID)=WVDDCCID} +VINKDSFCIN,LIOKDIV) IK,1D)

TOEN=TWD}IN,IT) 3 Jciool

IF(TCER.GT.D.}COMD=CUMD*FCLMLCIN,L10WDIVEIN, 303/ TOEW 1 Jcio01
%505 CONTINUE

USE PERCENT PERSDNNEL STRENGTH }PPS) TD DETERMINE PERCENT

COMBRAT EFFECTIVENESS DN ATTACK AND ON DEFENSE.

PPS=PDIV(IDI/TPD(IT]

CALL CVFWINFAEF(L),XAEFI3,L},YAEF(L,L],PPS,PEA!

CALL CVEW(NEDEF}L),XDEF(3,L},YDEF(1,L},PPS,PED!
C USE DAYS OF SUPPLIES DN HAND TD DETERMINE SUPPLY EFFECT. FACTOR.
DSH=SDIV(ID)/PCSD(IT]
CALL CVFWUNSEFFUL) XSEFFII ,L1,YSEFFEI,L]I,DSH,SEF}

[aNal

Cecee COMPUTE Cee3 DEGRADATION 1 JC100t
CALL CVFWINCOMDIL),XCDMD}3 ,L},YCOMDCL,4L),COMD,CCCD) I JCIroot

Ceeee COMPUTE C°°3/D EFFECTIVENESS FACTOR 1 JC1o001
CALL CVFWENC3DD(L),XC30D€I,L),YC30DD}3,L),CCCO,EFFC3) 1 Jcio0l

C COMPUTE tFFECTIVENELS UF DIVISION (IN ATTACK AND ON DEFENSE.
EFEUALIUI=EFFC3o5EFoAMINICIWVDACLI D) /WVDATSYIT)),PEA) C JC1p01
EFFODLID)=EFFC3eSEFOAMINIC(XVODCCID)/WVDDTSCIT)),PED]) C Jciool

IF}IUMU.EQ.3.0R.TOMULEQ.5) GO TO 6908
EFFDALID)=EFFDACID)SFDEFCP (D)
EFFOD}ID}=EFFDD)ID)IOFOEFCP(ID)

6908 CONTINUE

¢ ;
C 90] COMPUTE EFFECTIVENESS OF DIv}SIONS AND ORDER DIVISIONS IN FIRSTY
C INACTIVE BATTLE AREA ACCORDINGLY.

C

N2:=D
DD 905D L=1,2
Nl=]+N2
N2=N2+ND(L}
N3=NNW (L]
CeeoeDETERMINE EFFECTIVNESS DF DIVISION ON ATTACK AND DEFENSE.
DD 9020 ID=NI,N2
1T=17T0}101
HYDACLID)=D.

wvDoDCIIDI=D.
COMD=D. 1 Jc1oo1

C COMPUTE WEAPONS VALUE ON ATTACK AND ON DEFENSE.
DO 9DC5 IN=],N3
WVDACIID)}=WVDACIIDI¢VIKASFUIR,L)}SRDIV()IW,1D)
KYDDCLID)=RVDDCCIOI+VINDSFCIW,LIoKDIVIIK,IDI

TOEW=TWD(IW,1T] 1 JCioo1
JIFITGEWLGT oD ) COMD=COMD*FCLWLE IR L }ONDIV(IW, D)/ TOEW 1 Jcio01
9005 CONTIRUE
'C USE FERCENT PERSONNEL STRENGTH }PPS)} TD DETERMINE PERCENT
C COMBAT EFFECTIVENESS ON ATTACK AND ON DEFENSE.

PPS=PDIVIID)/TPDLIT)
CALL CVFW(NEAEFIL),XAEFt1,L],YAEF(]1,L1,PPS,PEA)
CALL CVFW(NEDEFILI,XDEF(I,L},YDEF}I,LI,PPS,PED]}
C USE DAYS DF SUPPLIES ON HAND TO DETERMINE SUPPLY EFFECT. FACTOR.
DSH=SUIVC)IDI/PCSD(IT)
CALL CVEWRINSERRIL) (XSEFFAL,L),YSEFF)1,L) 4D5H,SEF)

47 .




APPENDIX A

Ceoee CUMPUTE (#%3 DIGCKADATIUN 1 JC1001
CALL C(VFEWENCUMODEL) o XCUMDKL L), YCUMO(L,L),COMD,CCCD) 1 JC1001

Ceeoo COMPUTE (°03/D FFFECTIVENESS FACTOR 1 Jciool
CALL CVFW{NC3DD(L) ¢ XC3DUCT,4L),YC300(2,L),CCCOLEFFC3) 1 JQ)o0

C COMPUTE TFFLCTIVENESS OF D)VISIUN ON ATTACK ANO UN DEFENSE.
EFFOALID)=EFFC30SEF3AMINIC(MYDACK)IO)/NVDATS(IT)),PEA) ¢ Jciool
EFFOUCIO)=EFFC3SSEFOAMINILINYDDCLID)/HWVOOTSCLIT)) ,PEO) ¢ Jclool
JF(IOMU.EU.3.GR.IDMULEQ.5) GO TO 6909
EFFOALID)=EFFDALID) O DEFCPID]
EFFDUCIO)=EFFODCID)I®FOEFCP()0)

6909 CONTINUE
SUBRCUTINE TIMEY

C THEATER CONTROL ROUTINE FOR 1/0

C® ¢ 0 8 % 05 0 ¢ 8 %0 60 0800 308 & &6 ¢ 3¢5 8835006 90

C TIMET PROCESSES ALL RESOURCE CHANGES THAT OCCUR DURING THE WAR

C CALLED BY TMAIN

C CALLS ASSIGN, MSREAO, MSKR1T, CVFW

(® ® 6 6 © 56 36 8 08 08 0 0 0 & 6 6 O 28 060 00 0¢ 0 ¢ 00 0060 ¢ 8 38
REAL NSUTDNTSUDT,INTOA,INTDE,INTDS ’
$0000003030000000030300000¢00000080000000000000000000000000080000000800000000008

COMMON/EBB/

800008035085 363C 0000000000000 060006023000000000000000000000350000000000000068000002
DIMENSION IREC(21),ZREC(21),ZEPO(1),1VALL]IS),ZVAL(LS) :
COMMUN/TNFSC3/NC300¢2) 4 XC300€B42)4YC300(B42), 1 Jciool

b4 NCOND(2) 4 XCOMD(B42) , YCOHOEB2) 1 JC1001
° FCLWL(10,21 1 Jcioot

EQUIVALENCE (IRECUI),ZRECE1)),(ION,IRECEL)) H(LFN,IRECK2)),
® (KBAJIRECKB)) y(KREG,IRECCLI0)) o(KSALIRECKI)) 4 (IT,IRECKT) ),
o (IRECI&),11D1,
® (ICUOE, IREC{3}),(1ST,IRECK4)),CITOLIRECIS)) 4 L1INC,IRECES)),
* (IVALCD) L IRECK(T) ) CIVALCL) ,ZVALL1)) ,ENEPOLL),ZEPD(L))
1IT1=1110
1ITT=15
C -—
C 10) READ TIME-T INPUTS

wvDD=0.
C0M0:=0. . 1 JC1001
DO 910 IW=1,MM .
WYDO=NVDDeVINDSF{IW,L)oW0IVEIW,110}
TOEW=THND(IW,IT) 1 JC1001
IF(TCEX.CT.0.)COMD=COMD+FCLWLCIW,L )oWOIVEIW, }I0)/TOEN 1 Jciootl
910 CONTINUE

C COMPUTE OIVISICN EFFECTIVENESS
PPS=PDIV(IID)/TPD(1T)
CALL CVFW{NEDEF{L),XDEF{1,L),YOEF(1,L),PPS,PEQ}
DSH=SDIV{1IDI/PCSDLIT)
CALL CVFN{NSEFF{L) ,XSEFF{1,L),YSEFFLt1,L),0SH,SEF]

Ceeee COMPUTE (%23 DEGRADATION ' T Jcrool
CALL CVFW{NCOMD{L) XCOMDE1,4L),YCOMDEL,L1,COMD,CCCO) 1 Jcio01l

Ceeee COMPUTE Coe3/0 EFFECTIVENESS FACTOR 1 Jclo01
CALL CVFWENC3DD(L),XC300C1,L},YC30DD€),L},CCCOLEEFC3) 1 Jcio001
EFFOD(11D) =EFFC39SEFSAMINI E{NVOD/HWVODTS(1T)),PED) ¢ Jciool
1IF{IGMU.EG.3.0R.10MVU.EQ.5) GO TO 6908
EFFOO(I10)=CFFOO{110)°FOEFCPEI1D)

6908 CONTINUE

C ASSIGN DIVISION TO A PARTICULAR LOCATION IN THEATER
CALL ASSIGNCIDON,I10,KBAsKSAKREG,L]
IBALD(110) =KBA
NOIBACKSA,L)=NOIBA(KSA,L )41
J=NDIBA(KSA,L)
IDLIBACJLKSA,L)=1ID
GO0 10 87

81 CUMNTINUE

RETURN
END
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A-2., NUCLEAR DELIVERY SYSTEM AVAILABILITY

This section completely lists subroutine DSDEG, which determines the
several delivery system degradation factors; subroutine NUCCCD, which
determines the C3/D factors of airbase assets; and function NWHINV, in
which the delivery system degradation factors are used. Also included
is that portion of subroutine DAMEVL that is modified to include
adjustment to actual airbase operating capabilities.

SUBROUTINE DSDEC

C ! JC1001
C DSOEG DETERMINES THE FRACTIONAL DECREASE IN DIVISION, SECTOR, AND 1 JCIDO3
C THEATRE WEAPONS SYSTEMS BASCO OF DECREASES IN DIVISION, SECTOR 1 JC1001
C AND THEATER ASSETS SUCH AS WEAPONS SYSTEMS, SAM SYSTEMS, SSM 1 JCi1ool1
C SYSTLHMS, AND AIRUBASLS 1 J1001
C 1 JC1001

REAL NSUTD,NTSUDT,INTDA,INTDE,INTDS 1 JCIDD!}

0300000000030 C 00030300800 00032000000030030033300000300000830000000000008080033C8

COMMON/388B/
$30000000003000000300080000000080039000030080000000008003000030300008390008333000003

COMMON/TNFSC1/INABF(8,2) INABR(B,2),INABZ(2) 1 JC1001
LOMMCN/TNFSC2/NC350¢€2),XC350¢8,21,YC350¢8,21, 1 JCI1001

s FODSADCB,21,FSDSAD(B 421 ,FTOSAD(B,21, I JC1001

° FABDCCC2) ,ABSFCC(B,2)yABSRCCEB 21 ABCZCCL2), 1 JCro0l

-4 FSSMCCt2),TSSMIR(B,21,SSSMIM(B,21,555M1L (8,21, 1 JCIoD!

° ESAMCCE2) o TSAMIR(3,2) 9 TSAMIZE2] ,,SSAMIF(3,2! 1 JC1001
COMMUN/TNFSC3/NC3DD(ZI XC3D0D(¢8,21,YC300¢84+21 1 JC1001
NCOMD¢2) , XCOMD(B42),YCOMDEB 2}y 1 JC10D1

° FCLRL(10,2) 1 JC1001
COHHUN/TNFSCRINEDLY(Z)'XEDLY(B'ZI'YEDLYIBuZ'Zlv 1 JC1001

° JESC(Be3,2101WAUT(B,2],1FPLS(8,21, 1 JC1p0D1

° TEQPD¢2) »SEQPDEB 421 ,CTIME(B,21 1 JCI1001
REAL®8 ASTYF(3) 1 JC1001
DIMENSION ASIDE(2) I JCI6o1

OATA ASTYP,ASIDE/*DIVISION®,*SECTOR *,*THEATRE *,"BLUE®,"RED */ | JCI0O1
MOT=JCON 1 JC1001

00 2 L=1,2 1 JC1001
TEQPD(L)=0. 1 JC1001

2 CONTINVE 1 JC1001
00 5 15S=1,NS 1 JC1001

NRR=D 1 2C1001
ND2:=0 1 JC1901,

00 10 L=1,2 1 JC1001
NWS=NK(L) 1 JC1001
NRT=NR(L) 1 JC1001

DO IS5 IR=1,NRT 1 JCIo01}
IRT=IR+NRR 1 JC1001}
IFC1S.LE.NHSRCIRT)IGOTO 16 I JCIDD!

15 CONTINVE 1 JC1001
WRITES6,90001 I JCID0D1}

9000 FORMAT(*1*,°NONRECOVERABLE DATA ERROR —— SECTOR/REGION 1 JC10D1}
. *INCOMPATIBILITY IN SUBROUTINE OSDEG*®! 1 JC1001

sTop 1 JCI1DD1}

16 CONTINUE 1 JC1001
F1=FABDCC(L) 1 JC1001
F2:=FSSHCCIL) 1 JC1001
F3sFSAMCC(L) 1 Jcloot
SUM:F24F3 1 JC1001
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19

17 ETD=0.5¢F12(ABSRCCIIS L) *ABCICCIL) I8F20SSHSRS (IS LI/TSSHIREDIS LD ¢
® 0.59F30(ALKSRITLIR,LIZTSAMIRIIR,L)SALRSZRI,L)/ZTSANIZIL))

22
20

18

4D
50
100

fol
102
103

IFCINABR(IS,L).GT.0.ANO.INABZIL).GT.OIGOTO 27
IFCINABROIS,L).GT.O0 LOR.INABZKL).GT.0)GOTO 19

F)=0.
F2:=F2/5UM
F3=zF3/5UM
coTn 17
Fl:FIsF1

TEQPDEL ) «TELPO(L)PETD

FI=FABDCCHLL)

F2=FSSMCCILI

F3=FSAMCC(LI

SUM=F2¢F3
IFCINABF{IS,L1.6T7.0)G60T70 21
F1=0.

F2~F2/5UN

F32F3/5UM

21 ESO= F1®ABSECC{IS,L) * FI°BMRSC1,1R,L)/SSAMIF(IR,L) +
® 0.5°F20(SSMSFS{L1,1S,L)/SSSMIM{LIS,LI#SSMSES(2,1S,L)/SSSMILILIS,L))

SEQPDLIS,LI=ESD

E0D=D. :

IFI(NDS{IS,L).LE.D)GOTO 18

ND1=z1+ND2

ND2=ND2+NDSIIS,L)

D0 20 1D05=ND1,ND2

10=1DLABA(IDS,ISI

1T=170(10)

DD 22 IN=1,N¥WS

TOEW=TWD(IW,1IT)

IF(TOEN.GT o0.)EDD=EDD*FCLNLEIN,L)OKDIVEIN,30) /TOEN
CONTIKUE

CONT INUE

EDD=EDD/NDS(IS,L)

CONTIKNUE

EDD=SQRT(EOD2ESD1I

CALL CVFWINC3S0{L},XC350€1,L),YCISDC1,L)+EOD,SDEG])
FODSAD(IS,L)=SDEG

CALL CVFWENC3SDILIXC3SD(14L)yYC3SO(14L14ESD+SDEG)
FSDSAD(IS,L1=5DEG

CALL CVFWINC3SO(L),XC3S0(1,L),YC350€¢1,L)4ETD,S0EG)
FIDSADIIS,LI=SDEG

NRR=HNNR+NR (L)

CONTINUE

CONTINUE

D0 3 L=1,2

TEQPO(L)=TEQPO(LI/NS

CONTINUE

IF{IPRS.NE.1IGDTO 50

WRITE(MOT, 00T ICYCLE,INCYL

00 40 L=1,2

WRITE(MOT,I01)ASIDECL),(1S¢IS=14NS)
WRITE(MOT,102)ASTYP (1), (FDDSAD(IS,L)41S5=1,NS}
BRITE(MOT,1021ASTYP(2),(FSDSAD(IS,L)4I5S=1,NS}
WRITELMOTo102)ASTYPI3) 4 IFTDOSAD(1S,L) +15=1,NS)
WRITE(MOT,1031

CONTINUE

RETURN

FORMAT(*1*,"TABLE N2A (CYCLE®2X,14,18X,"DELIVERY SYSTEM ',
© 'OEGRADATIUN FACTORS DUE TO CCC OEGRADATION®/10X,*SUBCYCLE®,

22X, 141Xy 11911H~))

FURMAT) 0’ A4, " SIDE*,5X,"SECTOR®,6X,8)12,8X)/5)2H ~}}

FORMAT)'O® A8, SYSTEM®,8X48(F7.3,3X}}
FORMATI/ 2/ 1)
END
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[aNaNaKal

SUBROUTINE NUCCCO

1

8000008093 00CC0000P0300000000000808030000000000000000800090000000280]

RUCCCO OETERMINES THE Cee3/0 FACTORS FOR AIRBASE ASSETS AT THE

ENO OF EACH NUCLEAR / CHEMICAL SUBCYCLE

I
1

$2000000080200000003000000000700000000000000000000000008020082808808000]

REAL NSUTO.NTSUOT,INTOA, INTOE,INTOS

1
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Jclool
JCciool
JClool
JC1o01
Jclool
Jciool

9029006280000 00000800008000000000080080000000000000288000002000008088200890008028008

COMMON/8B8 /

2080900000000 003008009000000300000000000820000200080000000000080080000000000000000

[a N ale)

10

COMMUN/TNFSC1/1INABF18,21,INABR18,2),INABZL2)

COMMON/ZTNFSC2/NC3S0(21,XC350(8,2),YC35018,2),
FOOSA018,2),FSOSAC(B 421 FTOSAOLB,2],
FABDCC12) ,ABSFCC18,21,ABSRCCIE 21,ABCZCCE2),
FSSMCC12),TSSMIRIB,21,5SSHIMIB,2),SSSMILIB,2),
FSAMCC12) , TSANIRE3,2),TSANIZ(2) ,SSAMTF(3,2)

COMMON/TNF SC3/NC30D0(2),XC300(8,21,YC30018,21,
NCOMD (21 ,XCOMO 18,2}, YCOMOEB,2),
FCLRL(10,2)

REAL®8 ATYP(3)

OIMENSION NNABF(B,21,NNABRIB 2} ,NNABZ121,10PTHET1,1S510¢7)

OIMENSION AS10E12)

OATA ATYP/"FORWARO ",* REAR *," COMMZ v

OATA ASIOE/'ODLUE®,*REQ '/

OATA NNABF ,NNABR ,NNABLZ/34°0/

OATA 10PTH /3,2,1,64,1,2,3/

OATA 1S10 /2,2,2,0,1,1,17

MOTsJCON

00 2 L=1,2

NNABZ(LI=0

ABCZIcC(tL1=0.

00 3 1S=1,NS

NNABF11S,L1=0

NNABRt]IS,L)=0

ABSFCCLIS,L)=0.

ABSRCCIIS,L)=0.

CONTINVE

CONTINUE .

CALL TAGINPA,NS,1ABAS,NOFAS,NORAB, ISTAT)

00 9 1=1,NAS8 :

IRORO(13,11=100

IRORO(14,11=100

LOC=1AF8AL11l)

1S=M0D(LCC—] NS}l

IST=1STATILCCL

L=1SIOLISTI

Bz10PTHIIST)

60 TU 16,7,8,9),M

OEGSRE,R,C = OFGRADED OPERATING CAPABILITY PER NOTIONAL BASE

{FORWARD,REAK OR COMMI) = SUM OF OP. CAP. OF ACTUAL BASES IN

SECIUK DIVIOED BY ND. ACTUAL BASES

ABSFCCIIS,LIsABSFCCIIS,L)eOCNUCLE)

NNABFIIS,L)=NNABFEIS,L) 4L

GOTLY

ABSRCCEIS, LY=ABSRCCEIS,L)*DCNUCIT)

NNARKCIS L )=NNABRETS L)+ )

LuTU9

ABCZCCILI=ABCZCCIL) +OCNUCLY)

NNABZIL)=NNABZIL}s1

CONTINUE

00 5 L=1,2

00 4 1S=1,NS

IF11CYCLELGTL21GOTD 10

INABFLIS,L)=NNABF(IS,L1

INABR(IS,LI=NNAGRIIS,LI

INABZ (L) =NNABZ(L!

CONTINUT

1 CINABETIS, L] LE LIABSFCCUIS,L)=0.

IFCINABRCIS, LI .LE.OIABSRCC LIS, LI=0. .
IFINNABFLIS,L1.CT.OIABSFCCRIS,LI=ABSFCCEIS,L)/NNABFLIS,L)
IFINNABRUIS,L1.GT.OIABSRCC{IS,LI*ABSRCCEIS,L)/NNABRIIS L)
CONTINUE

» o ®» o0

L 2K}
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Jciool
Jclool
JC1001
JCio01
Jcrool
Jcroot
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JC1001
JC1001
Jciool”
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Jciool
Jciool
Jciool
JC1o01l
JCc1001
JC1o01}
JCciool
J(1001
JCciool
JClo01
JCloo0l
JC1001
Jc1o01!
JC1001
Jcio01l
Jciool
Jclool
Jgioo01l
Jc1oo01l
JCroot
Jcrool
JClool
JC1001
Jeiool
J11001}
Jerool
JCloo}
JCiool
JCiool

JC1001
JCioo0l
JCl1ool
Jclool
Jcrool
JCi001!
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JCcrootl
JCloo0!
Jcioo0l
Jc1o01
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IFLINABZIL).LELOIABCZCCIL)=0. 1 JC1001
IF{NNASZIL).GT.0JABCZCCALY=ABCZCC{LI/NNABZ(L] - 1 J4C1001

5 CONTINUE 1 4C1001
IF{IPRS.NE.11GOTO 2D 1 JC1001
WRITE(MOT,IDOIICYCLE,INCYL 1 JCio01

00 40 L=1,2 1 Jciool
WRITE{MUT,2D1}ASIOE(L} (1S +1521,N5I 1 JCioo1
WRITE(MOT, ID2YATYPL{II,{{NNABFLIS,L},ABSFCCIIS,LI1,I5=1,NS) 1 JC1001
KRITE(MCT,1021ATYP{2],{ { NNABR{IS,L1sABSRCCULIS,LI},1S=1,NS1 1 JCI001
WRITE{MOT,102YATYP{3),NNABZ{L},ABC2CCHL] 1 3C1001

40 CONTINUE 1 JCropl
20 CONTINVE 1 JC1po1l
RETURN . 1 JCipol

100 FORMAT(*1*,"TABLE Q1 CYCLE®y2X,14,18X,"AIRBASE DEGRAOATION *y 1 JCI1001
® CFACTORS'/10X, *SUBCYCLE? y2X414/1X,11901H=]) 1 JC1001

101 FORMAT( 'O’ yAGs " SIOE"4SX,"SECTOR?y7X,8812,10X)/5(2H ~],13X, 1 JClo01
® B{'H",2X.,'DEGRADEO ']} 1 JC1001

102 FORMAY(*0" ,AB, "AIRBASES?y6X,8(12,2X,F5.3,3X1]] 1 JCiool
ENO 1 4C1001

FUNCTION NWHINVUINC,INS,KIYD oIPOSyISsL 4 1FLAG]
00920000V R000000R0CCEROCOO0OOBO0000OLBO0CO000000LB0000000000SORBO

ROUYINE ESTABLISHES THE CURRENT INVENTORY FOR KIYD YIELOS FOR
EACH WEAPON CATEGORY IN POSITION I1POS IN SECTOR IS FOR SIDE-L,
IT ALSO ESTABLISHES THE MAXIMUM NUMBER OF ROUNOS WHICH CAN BE
FIREQ FROM A GIVEN POSITION ANO RETURNS THE SMALLER OF THE

TWO VALUES AS THE NUMBER OF ROUNOS AVAILABLE.

FUNCTION NWHINV 1S CALLEO BY NUCWNPS AND PREYLD.

8OOR00000L 0003000000000 0900000000B00%088ICOLLO0000C0B00ESCORBLO0BS

[aXalalaRaXalaNaNaNalalaly

REAL NSUTD,NYSUOT,INTDA,INTOE,INTOS
0080800300005 030000000800000000803000300000000000000000000000080000000000000008e
COMMON/BBB/
00800002000003300000090000C0000008000300800800000000000800000000000008890C00RBTBE
COMMCN/LDCALYI/AIWCT3) ,ASIDEL2) JNIWAS,NNIWAS{2) «NPTLT7+64+301,
IKLIDS(100,2),I1WLCOT (100,21 ,JHLTZN{100,2}
yIWLTLO(100,21,IKLBT{100,2],I8L{100,21,NLYLD(100,2)
o XINY(42,2) ,KINYF{62,2) ,KINYL{42,2),NNYOS(2]
+WLCEP{100,2}),1KLHOBE100,21!
COMMON/LOCAAY/NSFRD{4,2,2) yNSFRS(5,2.+21,
1 NSFRT{5,2,2},N0OT
COMMON/AFSTF2/ AFOIML22,41

N > - X

COMMON/TNFSC2/NC3S0(2) ,XC350(8,21,YC350¢(8,21, 1 JC1001
° FODS&AD(B,2],FSDSAO(B,2),FTIDSAD(B,2], 1 JC1001
° FABDCC(2},ABSFCCIB,2],ABSRCCIB,2],ABCZCC(21, 1 JC1oo01
b FSSMCCK2) o TSSMIR(8 4214 SSSMIMIB42)55SMILEB,21, 1 JC1001
* FSAMCCU2) , TSAMIRU3,2),TSAMIZI2),SSARIF(3,2) I JCip0l
C
C CHECK FOR MULTIPLE YIELD
C
IY0=KIYD
IF{IOLYLOCUINC, INS,L]I.EQ.1] IYD=]
LIS=L42e(15~1}
C .
C DETERMINE WEAPON CATEGORY
C
60 70 {100,200,300},1IWC
C
C OIVISION WEAPON SYSTEMS -
C
100 NWHINV=NOWHO{IWS1YD LISISFOSPOS(1W5,1P0S,L}
IF{IFLAG.EQ.2} RETURN
C
NNWFIR = NOWSI{IWS,1SoLI2FOSPOSC(INS,IPOS,L)SMNFROLIWS,L]® C JC1001
® FODSAO(IS,LI = NSFROUINS,IPOS,L] ¢ JCioo01

TF{NNWFIR oLT. NWHINV) NWHINV = NNWFIR
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RETURN
SECTOR WEAPON SYSTEMS

200 NWHINV=NSWHSLIWS,IY0,L1S)2FSSPOS(IWS,IPOS,L)
IFL)FLAG.EC.2) RETURN

NNWEIR = NSWSTUIWS,)S,L)oFSSPOSCINS,)POS,LIeMNFRSEINS,L)® € Jcyoo1

® FSOSAO()SeL) — NSFRS{INS,IPOS.L) € JC1o01
IF(NNWFIR .LT. NWHINV) NWHINV = NNWFIR

RETURN
THEATER WEAPON SYSTEMS

300 NNHINVINTWHT(IWS,IYD,L)*FTSPOSLIWS ,1POS,L)
IFLIFLAG.EQ.2) RETURN

NNWFIR = NTWSILIWS,IS,L)OFTSPOSIINS»IPOS,L)OMNFRTLINS,L)® € J4C1001
® FTOSAO{IS,L) =~ NSFRTLIWS,1POSsL) C JClool
JFINNWFIR oLT. NWHINV) NWHINV = NNWFIR

RETURN

END

Subroutine DAMEVL

00 775 1AT = 1,7
eeeeseeeGET NUMBER OF SHELTEREO ANO UNSHELTEREO A/C OF TYPE IAT IN

C
C
C PARKING AREA IPR IN OROER TO CALCULATE ACTUAL AIRCRAFT ANO
< SHELTER KILLS.

<

RSH=0.
NSUM=0
00 750 1ATT=1,7 -
CIFCIPSHLACTATT L) LTLIPSHLACIAT,L) ) NSUM=NSUMONACTPA(IATT,IPR)
IFINSUM.GT .NSHPA(IPR)) GO TO 755
RSH =MINOINSHPALIPR)-NSUM,NACTPALIAT,IPR))
RNUSH = FLOAT(NACTPALIAT,IPR))~ RSH
APOMITIAT) = APDMUIAT) + RNUSH®DAMMIJPA)
APOMETAT )=APOMULTAT) +RSH=0AMS{JPA)
APOMMIIAT) = APOMMITIAT) + RNUSHO(OAMMUIJPA) = OAMA{JPA))
APOMTCIAT) =APOMTLIAT)+RNUSHO0AMALJPA)SRSHOOAMS(JIPA)
CONTINUE
SHELTERS OESTROYED
SHDK = SHDM + DAMSU{JPA)OFLOAT{NSHPA(IPR))
SHOMT = SHOMT + DAMSCJIPA)OFLOATINSHPALIPR))
CONTINUE
CONT INUE -
ARHLF = 20000000.
OLKLC = ARC/ARHLF ¢J1001
IFLOLKLC .GT. l.) OLKLC = I.
TH1S 1S NECESSARY SINCE LETHAL AREA . MAY COVER MORE THAN AIRFIELO
OLXKLC = OLKLCoARHLFoPOENSS/1000000. ) JClool
CCTEM. = CCTEM + ARCOPDENSS/1000000. JC1001
CFTEM = CFTEM + ARL®POENSS/1000000. JC1001
<
CeesoceeeePRINT A SUMMARY OF OAMAGE INFLICTEO.
C

JF(IPRS JNE. 1) GO TO 6016
NRITELIND,6015) IABDLKLLsDLKLC{APDMULIACT) »)JACT=147),SHOM,
s THMPLOW
6016 CONTINUE
C
Coeoreee UPOATE NUMBERS OF A/C SHELTERS ANO PEOPLE ON AIRBASES
C
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00 810 1AT=1,7
INORDEIAT, IAB) =)WORD(IAT,1AB)-1FIX{APDMLIAT))
IF{)WOROLIAT,1AB).LT.0) INORDCIAT,1AB)=D
810 CONT)NUE
140RD{11,1A8)=1WORD{21,1A8)-1FIX{SHON)
IF1INORDEYI, IAR}.LT.D) IWORDI11,1A8)=D
INDRO112,14B)=1W0R0412,1AB)~1FIX)DLKLL]) 1 JC1001
IFCIWCROC12,1AB)LT.D) IWDRO(12,18B)=D 1 JC10D1
IE(TPML LT, 0.0001) GO TO 811
TEMP:=INNRDL13, [AR)
T4URULLIS,)AB)=TIMPOLY . ~DLKLL/TPHL) +.5
811 CanTINVE -

C CALCULATE CAPABILITY OF AIKBASE INDEXED BY [AB 1 Jctool
TEMP1IWURD (13, )AD) 1 JC1001
TEMP=1.~TEHP/100. 1 JC1D01
CALL CVFW{NDCDPCIL2),XDCOP(1,L2), Yocop(x.Lz).rEnp.Poﬁp) I JC10D1
ABDEG=AMINLIPDEG,TMPLOW) 1 JC1odl
DCNUCETAB) =DCNUC CIAB)®ABDEG 1 Jciool

D3 812 IAT .= 1,7
. CADAM{IAT,L2) = CADAMIIAT,L2) < APDMM(CIAT)
812  CONTINUE
22D CONTIHNUE

C END DF DO-LOOP ON NUCLEAR FIRE MISSION I BEGUN IN SECTION 30D
1L (NART FQ. D) GO 10 223
4 UPDATL TUTALS

TCANAF (JSyL2) = TCANAFEJS,L2) « DLKLLT
DO 813 I1AC = 1,7
TOSNACIIAC 3JSyL2) = TOSNAC{1AC,JS,L2) ¢ APDMT({1AC)
TOMNACLIAC 4JSyL2) = TOMNAC{1ACsJSyL2) ¢ APDMMLIAC)
813 CONT)IHUE
TOSNASIJS,L2) = TDSNASEJS.L2) ¢ SHOMT
1IFLIPRS  .NE. 1) GO TO 6D21
WRITELIND,6D20) OLKLLTs (APDMTLIACT),IACT = 1,7)4SHDNKT
6021 CONTINUE
221 CONTINUE

A-3, NUCLEAR ESCALATION DELAY

This section completely lists subroutine EDELAY, in which the delay
in the preferred nuclear escalation state is determined, and subroutine
NUC1, which calls EDELAY.

SUBROUTINE EDELAY
$00000620000000000000080000000000000080080600000800000090000800800
ROUTINE DETERMINES THE PROPOSED AND CURRENT STATE OF NUCLEAR

ESCALATION AND THE DELAY TIME BEFORE THE PROPOSED STATE CAN BE
ACTIVATED.

2080080004008 0000020000000008800003003000000000000080808000030030030000

[alaXaNaRoRaXaNa¥al

REAL NSUTD NTSUDT.INTDA.INTDE,INTIDS

0088080000000 3000003000000030003000000800000800080800008080880800800000008805¢08
COMMON/BBB /

20080000000 000000000008000000900000000000000080000600006000000000008000000000¢088

COMMON/TNFSC4A/NEDLY{2) 4 XEDLY(B,42) ,YEDLY(B 92,2}, 1 JC1001
° ’ JESC{B9342), INHAUT(B,2),1FPLSEB,2), 1 JCIoD)
° TEQPD12) , SEQPD842),CTIMELB,2) ¥ JCc1001

REAL®B AQUT(B),ANONE,ADELAY,APRES 1 Jc1oD1l

REAL®4 ASIDEIZ),DTIME(B) ,CONMD(B) 1 Jc1oot

DATA ANONE yADELAY,APRES/' NONE *,* DELAYED',* PRESENT*/ 1 JC10D1

DATA ASIDE/'BLUE*,*RED '/ 1 JC1D001

54




1205

1210

1220

1215

1225
1230

1235

1200

1015
1016

1018
1020

1000
9000

9001
9002
9003
930¢
9005

ING=JCON

1FCIPRS NE .OIHRITECINO.9OOOLICYCLE yINCYL y&ISo15=1,NS)
00 1C00 L=1,2

00 1200 1S=1,NS

OELAY=0.

COEG=SQRT(TEQPO(L)®SEQPOLIS,L))

COMMO(1S)=COED

00 12905 11C=1,3

IFCJESCEIS o) TC oLl el To0ORCJESCEIS,ITC,LIGELIESCUIS,ITC, LIS

* ' G0T0 1205

1TMP=)ESCL)S1TC,L)
TF(JESCUIS o ITC oL )eNEOJITUP=~] TMP
JESCLIS»ITC,L)=1THP
JESCUISHITC,L)=0

1IFCIWAUTLIS,L) .NE.D)IGOTO 1215

o0 12)0 11C=1,23
IFLJESCUISITC,L).NELO)GOTO 1220
CONTINUE

CTIMECIS,L)=0.

DTIMECISI=O.

G070 1200

INAUT(IS,L)=1

CTIMECIS,LI=0. .
IFLIFPLSLIS,L) .NE.D)IGOTO 1225

CALL CVFWINEOLY(L) XEDLYC1,L),YEOLY(3,42,L3,COEG,OELAY)
GOTD 1230

CALL CVFWINEDLY(L) XEOLYCX,L),YEOLYC1,2,L),COEG,OELAY)
CYIMELIS, L)=CTUMECL)S,L)+12./NNSC
DTIMLUIS)=DILAY
JFUDELAY.GT.CTIMEL]IS,L)IGUTO 1200
00 1235 17C=21,3
JESCUUS»ITC,L)=)ABSCIESCCIS,ITC,LIL
JESCULIS,ITC,L)=0

INAUTCIS,L)=0

1FPLSLIS,LI=1

CONTINUE

WLLFRSL0.0L0OTH 1000

WKL CYHL, 9005 IASTDE (L)

00 1020 1531,NS

AJUTI1S)=ANONE

IFCIWAUT(IS,L) ,EQ.O0)GOTD 1015

AOUT (15)=A0ELAY

60T0 1020

00 1016 17C=1,3
IF(TESCCIS,1TC,L).NE.OJGOTO 018
CONTINUVE

G0T0 1020

AQUTC1S)=APRES

CONTINUE '
WRITL(IND,SOOIJCAQUTLIS) 415=1,NS]
WRITELCIND G002 TCCTIMFCIS LY, 1571 ,NSI
WRITECINUyYOO3JC(OTIMECTIS) »152]14NS)
WRITELINO, 90061 (COMMOLIS),15=1,NS)
CONTINUE

FORMAT(///71X, *TABLE NAA CYCLE *414,5X,"DELAYEO ESCALATION'/10X,

O'SUBCYCLE  *414/1X,J19CIH=)1//TXy "SECTOR"y5X,8811,9X)/1
FORMATEIX,® ESCL STATUS *10(A8,2X1I

FORMAT({1X, "CURRENT TIME *]O0(F8.1,2X)])

FORMAT(1X,y® OELAY TIME °*JO(FB8.1,2X!)

FORMAT(1Xy *COMMO OEGRAO '1O0(FB.%4,2X])

FORMAT('0"yAG,"* SIDE*/5(2H -1)

RE TURN

ENO
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JC1001
JC1001
JC£1ool
Jciool
Jciool
Jcloo01
Jciool
JCi1ool
JC1o01
Jciool
Jciool
Jciool
Jciool
JC1oo1
JCcioo!l
JCioo1
Jcliool
Jciool
Jciool
Jciool
Jciool
JClool
Jciool
JCioo1l
Jclool
JCciool
JC1001
Jciool
Jclool
Jciool
Jclool
Jciool
JCioo01
Jciool
JCiool
Jciool
JOonal
Jciool
Jciool
JC1001
Jciool
JC1001
Jcrool
JC1001
Jclool
Jclool
Jciool
JC1o001
JC1001
JC1001
JC1ool
JCiool
JC1001
Jciool
JC1001
J(1001
JClo01
Jclool
Jciool
JCiool
Jclool
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SUBRDUTINE NuCl

S300830330800030030000890803080000030003080008088080380000038330800

SECONDARY CALLING PROGRAM FOR THE ROUTINES WHICH
DETERMINE NUCLEAR ESCALATION STATES, DETERMINE

THE NUMBER OF NUCLEAR WEAPON SYSTEMS, AND REALLOCATES
STDCKS DF NUCLEAR WARHEADS TO SUPPLY POOLS.
SUBROUTINE NUCI IS CALLED BY NUC AND CALLS THE
FOLLOWING ROUTINES ESCLAT, NDSYIN AND WHINUP.

9838036838390 9038933833300083933808380388083309033500¢3009430880008083380

e lalalaRalaNaNaNa o Nalal

REAL NSUTD,NTSUDT,INTOA,INTDE,INTDS
300030023300 03883300033C330CIVIAIVGVCSIGBOCOGB0003003303033000088883300930000880¢
COMMON/BEB /
OB FC OISOV OIOCO 0000000000000 2000003220 0000000002000 0RO 0RO R SRR RGOSR
COMMON/LOCALL/AIWCE3) ,ASIDEL2) JNTIWAS,NNIWAST2) oNPTLT 24430},
INLIDSE€100,2) , IWLCOT(100,2),INLTINC(1002)
yINLTLO(100,2),IKLBTL100,2),1WL(100,2),WLYLDC100,2)
WXIWY(62,2) KINYF(62,2) ,KIWYLL42,2),NNYDSL2Z)
JWNLLEP(100,2),IKLHOBC100,2)
COMMON/LOCAAL/NSFRD (4,242) yNSFRS(5,242),
NSFRT(5,2,2) (NDT
COMMON/AFSTF2/ AFDIM(22,4)

LY S

15=KISS

DETERMINE ESCLATION STATE

CALL ESCLAT
DETERMINE IF THIS CALL WAS ONLY FOR ESCLATION STATES

IF(XKFLAG.EQ.2) GO TD 100

DETERMINE NUMBER DF NUCLEAR DELIVERY SYSTEMS

~AARNANA AR ARAANN A

CALL EDELAY ' ) I JC1001

[

DD 1D 15=1,NS
‘00 10 17C=1,3
DD 10 L=1,2
IFCIESCOIS,1TC,L).NEL.O) GO TO 50
10 CONTINUE
¢0 10 100
50 CONTINUE
CALL NDSYIN

REALLOCATE INVENTORY DF NUCLEAR WARKEADS

[aRalaNakal

CALL WHINUP

(]

100 CONTINUE
RETURN
END
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A-4. TARGET ACQUISITION PROCESSING DELAY

This section partially lists subroutines TARACA and TADPAR, in which
the target ~acquisition parameters for active and reserve division
targets are determined.

SUBROUTINE TARACA
C

(0080000000800 0000000000000000009000090030090000000808000000S0SCS00CITETO

TARACA SIMULATES ACQUISITION OF TARGETS 1IN THE ACTIVE BATTLE AREA

OF A GIVEN SECTOR 8Y GROUND, ARMY—-AIR ANO AIR FORCE SENSORS

SENSORES MAY OPERATE IN STANDOFF {FI1XEQ OR VERTICAL}, STANOQOFF

(MOVING! OR PENETRATING MODE

SENSORS MAY BE CONTINUOUSLY OPERATING OR GLIMPSE SENSORS
CALLED BY TARACQ

CALLS TARACE
000009000000 000000230000080000000000000300000009009008030008000000000000008

[alalalaNalaNaNallyl

REAL NSUTO,NTSUOT,INTOA,INTDE, INTOS
00000890000000000000000030099000000000008300003000000003030333000000000000000090000

COMMON/BBB/
$00000000300030000000803300000000000000800090000000€08000060000000000039300008008
COMMON/TNFSCL/ INABF(8,21,INABR(8,21,INABZL2] ) I Jc1001
COHHUN/YNFSCZ/NCBSD(Z]yXCBSD(B 21,YC350(8,21, I Jciool
° FODSAD(8,2),FSDSAD(8,21,FTDSAD§8,21, 1 Jciool
° FABDCC{21,ABSFCCI8,21,ABSRCC(8,21,ABC2CC 28, 1 Jci1o01
4 FSSHCC(Z],YSSH]R(8,Z),SSSHIH(B'ZIcSSSMlL(B'Zl. I Jc1o01
. FSAMCC(2),TSAMIR(3,2),TSAKI2{21,55AM1F (3,21 } Jcrool
COHPON/TNFS(3/NC3UD(2)'XCBDD(B 21,v(300(8,21, 1 JCi1o01
NCOMD(2) ,XCOMD 8421, YCONM0(8,21, 1 JC1o01
° FCLAWL (10,21 1 Jclool
COMMON/THNFSC4/NEDLY (2),XEDLY (8,21,YEDLY(8,2,21, I JC1o01
hd JESC(8,3,21,IWAUT(8,21,1FPLS(8,21, 1 JClool
° TEOPD(2) 4SEOPO(8421,(TIME(8,2) 1 JCI001
COMMON/TNF SC5/NGSFD(2) 9 XGSFO(8,421,YGSED(8,21, I JCrool
° NAAFD(2) ,XAAFD(8,21,YAAFD(8,21, I JC1o01
° NAFFD(2),XAFFD(8,21,YAFFD(8,21 1 JCloo1
CDHHON/LCCALB/ Js
C
C THESE ARE WORKING VARIABLES TARGET ACQUISTION NEEOS ONLY.
COMMON /TACG/ VISTNZ(40,111,CEQTNZ(4D,111,RVLOST(6),
1 INZBAC112], KTERTA(112)
C 2 90 0 9 06 8 8 90 8 6 0 9 6 0 9 8 0 9 % 5 9 0 9 0 0 & 0 % ¢ 0 €& 9 5 @
DIMENSION PGSDY(7,4,4301,PD3205(7,4430!1,6AP(21,ASI0EL2}
LOGICAL®Y LJCI(41,M4C1(4)
EQUIVALENCE(LJCI(1),TJCT), IMJCIEL),0JCTY
OATA ASIDE/®SLUE?,'RED '/ . 1 Jciool
(e cccncaa - e m e - ——
€100} INITIALYIZE WORKING VARIASLES
(e s em e e r e R i teniatab et
14C1:0
FNNSC=]. N
N2 =0
v 6 Lel,2
NI=1#N2
N2:=N2oHDSEJS,L )
N3=NSU(L)
Na=N2LL)

IF{IUTAM.EQ.1} GO TO &
Ceoes TARGET ACQUISITION MUDEL NOT USEDy DETECTION PROB., SENSOR ERROR
C ANO DELAY TIME ARE USER INPUT

DU 3 10%=N1,N2

DG 3 15U=]1,N3

00 3 1ZI=1,N&

PSIODStISU,1Z,1DS)= PSZD(ISU-IIQL)
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NS=NZ2(1l1

N6=NW(LI 1 JCiool
1J=NDS(JS,I11

1JJ = NDS(JS,LI

C
Coeee GIVEN A SENSING AND A TARGET DIVISION, COMPUTE DETECTION PROB FORI
C EACH SENSOR TYPE(IGS) VS EACH SUBUNIT TYPELISULI IN EACH ZONECIZI

21 ILI=1DLABAIICTSD,.JSI
IFIL.EQ.2] JLI=IDLABALICTSD+IJ,dS)
1ITI=170¢1IL )

COMD=D. 1 JC10D1
DO 211 1W=1,N6 1 JC10D1
TOEN=TWDIINW,IT1) 1 JC1001
JIFITGEWSGT D ICOMD=COMD+FCLWLCIN,L )2HDIVEIW,2LT)/TOEW 1 JC1001
211 CONTINUVE 1 JCIod}
CALL CVFWINCOMOIL),XCOMDIY,L),YCOMD(,L),COMD,CCCDI 1 JC1001
CALL CVFW{NGSFD(LI,XGSFDII,L),YGSFDC1,yL),CCCD,COMDI 1 JC1001
Ceaee TSX = LOCATION OF SENSOR GROUP
TSX=TSX+ITFAC2DVWDTH{ITLI) /2,
11 = NDS(J5+11 ¢ ICTTD
IF(L <EQ. 21 11 = 1CTTD
L2 = IDLABALICTTD,JdS!
ITEMP = 1CTTD + 1J4J
1F(11.EQ. 21 I1L2 = IDLABALITENP,JS)
IT2=11011L 21 .
Covee DSX = HORIZONTAL DISTANCE, SENSORS TO TARGET EDGE
Caeves PASDY = PROBIPARTIC SENSOR ACQUIRES PARTIC TARGET = GLIMPSE)
PASDT=1.-01.-PDGE)2o(GLPGSLIGS L 1®TACL]
Coeoee TEMP2 1S PROBARILITY DF NON-DETECTION BY ANY
26 TEMP2=({1-PASDTIS2TEMPI 3 J4C1001
IFITEMP2.LT.1.E~-IDITEMP2=D. 1 JC1001

Ceowe SENSGR OF THIS TYPE

Coeeee TEMP2 = PROBE(NO TYPE 1GS SENSORS ACQUIRE A PARTICULAR TARGET)

Coooe TEMP3 = PROUOB(AT LEAST 1 TYPE 1GS SENSOR ACQUIRES A PARTIC TARGEY)
TEMP3=].~TEMP2

Coees PDSIDS WILL 8E USED TO COMPUTE OVERALL SENSOR ERROR AND DELAY TIME
PDSIDS(1SU412,111=PDSZOSEISU,1Z,11]+TEMP3

Ceees FIND RUNNING VALUE OF PROBABILITY OF NON DETECTION

Ceoeo PGSDT = PROBE(ND SENSOR OF ANY TYPE ACQUIRES A PARTICULAR TARGET!
TJCI=PCSDT(1SU,1Z,111 :
1F(TJC1.EQ.0.1GOTO 24D1
TJCL=TJICI*TEMP2
1IF(TICI.LT.1.E~-101TUCI=0.
PGSDTIISU,12,111=TJC!

2401 CONVINUE
DO 27 1RBST=1,NN
1F {RANGE LE.VHRBSTIIRBST,LL)I GO TO 28

27 CONTINUE . :

IREST=NN 1 JC1001

Coeeos TAESZD AND TADSZD CDONTAIN INTERMEDIATE CALCULATIONS FOR SENSOR

C ERROR AND DELAY TIME :

28 TAESZIDIISU,12,11) = TAESZDULISU,I1Z,11) & ETEMP3OTACGSRLIGS,

IRBST,L11022
TADSZULISU4IZ,11)=TADSZOLISUIZ, 01 )4 TEMPISITADTGSIIGCS,LICOMD)
IE1IPRD.EQ.O) GO TO 25
WRITEIJNUC 43201 DINTEG,RANGE
NRITEIJNUC »33D1 J6S,IL1,1SU,12,1L2
WRITE(JNUC,20D1 PASDT,TEMP3
25 C(GNTINUE

DY=DYo(PZOPTHLIZ,HI11#DVDPTHLIT2)/2.)
26 CUNTINUE
30 (ONTINUE

IFLIPKL.EQ.O) GO TO 31

o
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C
€300)

TARGET ACQUISITION BY ARMY-AIR SENSORS

Cavee

Coceo

Conen

Covoe

Cooae

C
c‘..‘

C
C

[N

COMPUTE DETECTION PRUB FOR EACH SENSOR TYPEC(IAS) ON EACH TYPE
ARMY-AIR CAKRJER(JAC) ON EACH MISSION(IM=1 STANDOFF, =2 PENETRA-
TING) vS EACH TYPE SUBUNIT{ISU) IN EACH ZONECIZ) OF EACH TARGET
DIVISIONCIDS)
N7:NAAC(L)
N3=NAS(L)
N6=NOStJS,11}
CEIT = CEITNZ(ITT,INZ)
VIST=VISTWZ(ITT,INZ)/1000.
CCCD=SEQPD tJS,L) } JC1001
CALL CVFWU(NAAFOC(L),XAAFO (] 4L),YAAFD(3,L1,CCCO,COMD) 1 JC100%

ITERATE FOR EACH DIVISION
DO 80 1DS=1,N6
JDS=10S

CIFCITLEQ.2) JOS=JOSeNDS(US,LI

IL2=1DLABA(JDS,45)
172=170C1L2)

ITERATE FOR EACH TYPE OF ARMY AJRCRAFT

DI 77 1AAC=1,N7

PC = PROBUCEILING > SENSOR ALTITUDE)

PC=0.

JFCAMODAACCIAAC,L)LLELCEITE PC=].

DSX = HORJ ZONTAL DISTANCE, SENSORS TO TARGET EDGE
DSX=FONLAC(IAAC,L)oDVNDTH(IT2] °

JTERATE OVER MOOEL TYPE. 1IM=1 IS STANOOFF MOVING
IM=2 1S FORWARD AREA. 2M=3 IS OEEP AREA WHICH DOES NOT
APPLY TO DIVISIONS IN THE ACTIVE BATTLE AREA.
00 7¢ IH=1,2
ASCP = NO. OPERATIONAL ARMY-AIR CARRIERS ON MISSION IM
ASCP=(AACSCIAAC,JS,L)SAACDSIBAAC ,JSsL))2(2-FRAACILIAAC,L))®
PAACAMUTAAC,IM,L)

Ceeeo ASCD 1S NUMEKER U% AAC AVAILABLE ASSUME I SORTIE/CYCLE

C
C

Ceoeo

Ceeaen

Coveo

68

Coene

6801
n
72

ADJUST VALUES BY THE VARIABLE RAASDT ARNY AJRCRAFT
HAVF AIRQEFANTY REEN ATYDYYCH

UPDATE RESULTS

PASDT = PROB(PARTIC SENSOR ACQUIRES PARTIC TARGET - GLIMPSE)

PASDT = I. = (1.-POGE)*o(GCLPAS(IAS,L)®TACL)

TEMP2 = PROB(NO TYPE JAS SENSOR ACQUIRES A PARTICULAR TARGET)
TEMP2=(1.-PASDTI2oTEMP]

IF(TEMP2.LT.1.E-10)TEMP2:=0. 1 JCiD0L
TEMP3 = PROE(AT LEAST I JAS SENSOR ACQUIRES A PARTICULAR TARGET)
TEMP3=1.-TEMP2

POSZ0S(ISU1Z,J0S)=PDOSZOSLISU,IZ,JO0S)TEMP3

TJCI=PGSDT (ISU,1Z,4DS)

IF(TJCI.EQ.0.)GOT0 6801

TICI=TICISTENP2

JFCTICI.LT.1.E-1DITJCI=0.

PGSOT(1SU,12,4D05)=TJC!

DO 71 IRBST=1,NN

IF(RANGE .LE.VHRBST{IRBST,L1) GO T0 72

CONTINUE .

IRBST=NN . 1 JCcio0l
TAESZIO(ISU,IZ,J0S) = TAESZID{ISU,IZ,JDS) ¢ (TEUP3I*TACASRIIAS,

TARGET ACQUISITION BY AIR FORCE SENSORS

COMPUTE CETECTION PROB FOR EACH SENSCR TYPEUIAFS) ON RECON A/C CN

EACH HISSIONUIM) VS EACH SUBUNIT TYPECISU) IN EACH ZONELIZ) OF

EACH TARGET OIVISIONCIOST
NRI=1] 1 4C1001
NR2=NR{1) 1 JCiool
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1FIL.EQ.1)G0TO BO9 I JCi001
NR1=hRIL)*1 I JC1001
NR2:=NRI1)¢NR(2) I JCiool
809 D0 &10 IRR=NRI,NR2 1 JCie01
. 1F1JS.GE.NHSRIIRR))IGOTO 611 1 JCiool
810 CONTINUVE 1 JCiool
1RR=1 1 3C1001
g1l NR1=NLSRIIRRI ) Jcio0l
NR2=NHSRIIRR) 1 JCio01
ccco=0. 1 Jciobnl
D0 B12 IRR=NRI,NR2 I Jcipol
8l2 CCCD=CCCD+SECPD(IRR,L) I JC1001
CCC0=CCCD/ INR2~NR]+1) I JCioo:
CALL CVFHINAFFDIL),XAFFO{1,L),YAFFO{1,L),CCCO,COMD) ? JCioot
N3=NaFS(L) :
Ceeee PC = PROBULCEILING > SENSOR ALTI
pPC=0D.

IFTAMORACIL) LLE.CEIT] PC=l.
D0 95 1DS=1,N6
JDS=10S
IFI11.EQ.2) JDS=JDS+NDSCJS,L)
IL2:-1DLABA(JDS,JS)
1T2=1T011L2)
Coeee DSX = HORIZONTAL DISTANCE, SENSORS TO TARGEY
DSX=FDWLRAIL)>DVNDTHIIT2]
DO 94 1M:1,2
IF(RACANCIS,IN,L)2.LT..DD01] GO TO 94

C

Coeeeo AVAILABILITY HAS BEEN ACCOUNTED FOR )N COMPUTING NUMBER OF

C MISSIUN, RACAM. ATIRITION FOR PREVIOUS CYCLE IS NOT IN RACAM
C SO AN ATTRITION TERM IS NEEDED

Coees TEMP = NO. UF RCCON A/C
TEMP:RACAM(JS  IM L} OC) c—RAAFRMEIM L) SFRLPMA(IM L)) *SRRACIL)/FNNSC

Coees PROCEED IN A MANNER EXACTLY ANALGOUS TD THE PREVIOUS SECTION
00 93 JAFS=),N3
0Y = D.
IFCIN .EQ. 2) DY = DRAFT(L)

Cooee TEMPL = NO. OF SENSORS PER TARGET DIV)ISIUN

Coooo PASDT = PRUBIPARTIC SENSOR ACQUIRES PARTIC TARGEY - GLIMPSE]
PASDT=1.-(1.~PDGE)OCIGLPAFSCIAFS, ,LI*TACL]
BB TEMP2=(1.-PASDT)eeTEMPI
IF(TEMP2.LT.3.E-ID)TENP2=0, : 1 JCiool
TEMP3=1.~TEMP2 ’ :
PDSIDSIISU,1Z,J05)=PDSI0SLISU,1L,30SI4TENP3
TIJC1=PGSOTIISUL12,JD5)
JIF(TJC1.EQ.0.)C0TU BEOL
TIJC)=TIC)oTEMP2
IFITJCI.LT.1.E-10)TJCI=0.
PGSLTIISU,1Z,J05):=TJC)
8801 00 91 )JREST=1,NN
IFIRANGE.LE.VHRBSTI IRBST,L)) GO TO 92
91 CONTINUE
IRBST=NN. 1 JC1001
92 TAESID(ISU,IZ,3DS) = TAESZDCISU,IZ,30S)+(TEMP3eTACAFREIAFS,IRBST,
¢ L))es2
TADSZDI1SU,12,J08)=TADSZOC1SU,12,J08)+TEMPI®CTADTAFSIAFS,L)+COMD)

SUBROUTINE TADPAR

[4

(000000000000000 9300000050800 0000020000800088880000000000000008800800800
C TACPAR SIMULATES ACQUISITION OF TARGETS TO THE REAR OF THE ACTIVE
C BATTLE AREA BY ARMY-AIR AND AlR FORCE SENSORS

[4 CALLED BY TARACQ

c.‘.“@‘.ﬂ‘.ﬂﬂﬂh.ﬂﬂ‘“0“‘.000"‘..0‘..“..‘....‘.‘O..‘.OO““‘.“‘....‘
C
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KEAL NSUTUNISUUDT, INIUVA,INTDL,INTDS

2090000000000 0008000890003000000000000280000000000000900000000000000000800000000800¢

COMMON/B8B/

900000 0000000300009009000000000000L00C9000080000000000008000000008000000080000080

o 0o 4 o

°
.

£
°

(o]

c

1
C

(--.—-

COMMUN/TNFSCI/ INABF(8,2) ,INABR{B .21, INABZE2]
COMMDN/TNFSC2/NCISDL21,XCISDLB,42),Y(350(8,2),
FODSAD(B8,2),FSOSAD(8,2),FTDSADKB,21,
FABDCCL2) ,ABSFCC{8,42),ABSRCC(B,21,ABCZCCE2),
FSSMCCL2) , TSSMIRUB 1 2195SSMIMIB 921 9SSSMIL(B2),
FSAMCC (21 4 TSAMIR(3,21,TSAMIZC2]1+55AMIFI3,2]
COMMON/TNFSC3/NC3DDE21,XC300¢8,2)4YC3DDE(B,2)
NCOMD (2] 4XCOMD (8421 4YCOMD(B42) »
FCLRL(1D,2)
COMMON/TNFSC4/NFDLY (2] 4 XEDLY (8421 YEDLYLB42,2),
JESU(B,3,2), INAUT(B,2],1FPLS(B,2]),
TEQPD(21+,SEQPD(B,2) ,(TIME(8,2)
COMMON/ TNFSCS/NGSFO(2) 9 XCSFDEB 421, Y0SFOU8,21,
NAAFD (2) 4 XAAFD(8 42) 4 YAAFD(B,2],
NAFFD(2) 4 XAFFD(8,2)y YAFFD(8,21]
COMMON/LOCAL3/ JS

THESE ARE WORKIMG VARIABLES TARGET ACQUISTION NEEDS ONLY.

COMMON /TACQ/ VISTWI(6D,11),CEITHZ(4D,11),RVLOSTLG]),
IWZBA(ITI2), KTERTA(1L12)

TARGET ACQUISITIUN DEEP AREA DETECTION ROUTINE.

DIMENSION PDAASS(4,7], PDAFSS(4,TIyASIOE(2]

DATA ASIOE/'BLUE’,'RED '/

IF(IUTAM.EQ.1] GO TO 20

DETECTION PRUBABILITY, SENSOR ERROK AND DELAY T)IME ARE USER INPUT

(TARGET ACQUISITION KOOEL NOT USEOD)

DD I5 L=1,2

NI=NSU(LI

Y=NZ (L)

DO 10 ISU=1,N1
PSRADSUISULLI=PSIDC(ISU,I,L}
TAESRACISULL)=TASESZ(I,L])
TADSRACISU,LI=TADTSZ(I, LI
CONTINUE

CONTINUVE

- RETURN

ﬂﬁ'

50
60
65

[aXaKaNal

INITIALIZE NURKING VA%XABlfs

FNHSC:1. )

INU= INUC .
JEC1PRS.NE LOIWRITECIND,100)ICYCLE,J
00 80 L=1,2 ~

IF(RACAMJS,y3,L0.LT..0001) GO TO 65

RACP = ND. RECON A/C ON OEEP SEARCH
RACP:=RACAM(JS,3,L)0(1 . —RAAFRM(3,L) oFRLPMAE3,LI)OSRRACKL)/FNNSC
0D 60 IAFS=1,N4

TEMPI=RACPOPRAFSMIIAFS,3,L)/MDIVO

1F(TEMPI.LE..O001) GO TO 60

DO. SD 15U=1,4N3

TEMPSSWALUSUIAFS ISUSLIOVELRAC(LI®TAFSSDIIAFS,,L}/0AREA
PASDT =] .~EXP (-TEMP)

TEMP2={(1.-PASDT)oaTENP]

PDAFSSUIAFS,1SU)=1.-TEMP2
PSRADStISU,K1=PSRADS(ISU,KI®TEMP2

CONTINUE

CONTINUE

CONTINUE

SUMMARIZE AND NORMALIZE RESULTS IN SAME FASHION AS IN TARACA

6l

B e oy Sy

M
i

JC1ool
Jcrool
Jcrootl
Jclool
Jclool
Jcrool
Jciool
Jciool
Jciool
Jciool
Jciool
JCiool
JClool
Jciool
Jcliool

Je1001

Jciool
Jcioo:
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CCCD=SEQPD(JS,L] J JC1001
CALL CVFUWUNAAFDIL) ¢ XAAFOLt1,L),YAAFDI1,L),CCCO,COMDAA) 1 Jciool
NR1=1 1 JC1o01
NR2=NR(1) 1 Jciool
IF(L.€EQ.116070 809 } Jcio01
NR1=NR(1]e1 1 Jciool
NR2=KR{1]+NR({2} 1 Jcio01
809 DO 810 IRR=NR1,NR2 1 JCiool
1F(JS.GE.NHSRUIRR}IGOTD 811 I JC1001
810 CONTINVE 1 Jciool
IRR=1 I Jcio01
Bl1 NR1=NLSR{1RR} 1 JCi10oD1
NR2=NHSR{IRR} 1 Jciool
€CCo=0. I JC1001
DD 812 IRR=NR],NR2 } JCI001
812 CCCD=CCCD+SEQPOUIRR,L) 1 JCio0l
CCCD=CCCD/ (NR2-NR1+1} } JC1001
CALL CVFW(NAFFOUL) yXAFFO(1,L},YAFEDCI 4L} 4CCCD ,COMDAFL 1 JC1o01
00 7D I1SU=1,N3
TSENSR=D.
DO 66 JAS=1,N2
TSENSR=TSENSR+POAASS (1AS 4ISU)
66 CONTINUF
DU 67 TAFSsI, NG .
TSENSK=TSENSR4POAFSSEIAFS, 18U}
67 CONTINUE
00 &8 1a8=),N2
IFITSENSR.EQ.0.Y GO TO 68
POAASS(IAS,I5U)=PDAASS (1AS,1SU)/TSENSR
TAESRAUISU K} =TAESRAUISU K} oCPDAASSCIAS,1SUISSEAADALIAS, L) )se2,
TADSRAUISU,K)=TAOSRA(ISU,K}oPDAASS CJAS, ISUI®LTADTASCTAS,L}*COMDAA)
68 CONTINUE
DO 69 ITAFS=1,N6
IF(TSENSRLEQ.O.) GO TD 69
PUAFSSUIAF S, 1SU)=PDAFSSCIAFS,1SUI/TSENSR
TAESKAUISU ,K1=TAESRALISU K)o CPOAFSSTIAFS,ISU)@SEAFDALIAFS,L))oe2,
TADSKATISU,¥) = TADSRACLSU K)¢POAFSSCIAFS,ISUIO(TADTAF(IAFS, L)+
. CUMDAF) . ) Jeiool

69 CONTINUE

A-5. INPUT AND MAIN CONTROL

This section completely lists subroutine TMAIN, which controls the
overall flow of the TACWAR combat simulation, and subroutine TNFINP,
which controls the c3/D input data to TACWAR.

SUBROUTINE THAIN

C

(O © %0 06 5 00 %0 9% % &0 05 000606950000 D0D0SSEOSEDS SO
C THAIN SETS UP A CYCLE COUNTER WHICH CONTROLS INTERMITTANT MOOEL

C FUNCTIONS. TMAIN ACTIVATES AIR NUCLEAR,CHEMICAL,TARGET ACQUISITON
C GROUND,SUPPLIES AND THEATER CONTRDL MODELS.

C CALLED BY NMAIN. CALLS MSREAD AND APDRIN.

(o ® 00 9 600060 060 0056 0000600635 606060 0060600606606 00 O
C
OIMENSIOR ARST(S)
 DATA ARST/GHSTRE 4HNTST ,4HRENT o4HS TRE y4HNT 7/
COMHON /RSTRT/ NRSTRTt3}
REAL NSUTDNTSUDT,INTDA,INTOE,INTDS
0000800020000 0830800009000000000000000000000008000808000000000000000900000000000000
COMMDN/BEB/
$82200000020003000000000000000000800000000000000008009008000000000900000000000000
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COMMON/TNFSC2/NRC3S0(2) 4 XC350(8,2),YC350(8,42)»
FOOSAD(B8,2),FSDSAO(B8,2)4FTDSAO(8,2]),
FABDCC(2) ,ABSFCC(E,2),ABSRCC(B,21,ABCZCC(2),
FSSMCC(2) ,TSSMIR(B42),SSSMINIB,2),SSSMIL(B,2),
FSAMCC(2) y TSAMIR(3,52),TSAH)IZ(2) »SSAMIF(3,2)
COMMON/TNFSC3/NC30D(2),XC300(8,2),YC3D0(B42),
KCOMD(2) , XCOMO(B 52) » YCOND(BS2)
. FCLWLE1D,2)

o080

REAL28 NAMES(16),QONANME
INTEGER IPRINT(I6),ICHNUCE2,2),12223,1222,2223
OATA NAMES/'QAPORT ", "QPSAIR ',°CPSUMY °*,*QAIRMO *,°*QCHEM

. tQnuc "+ "QTARAQ ', "OGND *y*0AIRGO 7, "QTC
. 'OSUPLY *,"QTIMET *,*QWRRST °*,*QINFIN *,’QDSDEC
. *QNUCCO v/

OATA IPRINT/169°7/y ICHNUC/4®T/
100 FORMAT(10X,2013)
101 FORMAT(A8, 2X,3(11,6XI1

Y et e e PO e

1
1
‘ol
sl
Tyl

(- e e mrmerm e e === me e r e et e, e, e, ===

C 10) INITIALIZATION

(= == = = & - = === - L T T T I O I I

(o
IRST=17
MOT=JCON
REAO(S,300,ENO=25INCYCLE,NNSC
REAO(S5,100,END=25)1PRDO
REAO(S,30D0,END=25)()PRSO(1},1=1,201
READ(5,10D0,END=25) )OMU

21 REAO(S,101 ENO=25)ANANE, 1221,1222,1223
00 22 )=1,186
JF (ONAMENE.NAMES()}]IGOTO 22
IPRINT(I)=1221 .
IF (ONAME .NE.NAMES(5) ANOLONAME LNE.NAMESL6))GOTD 2)
ICHNUC (1,14 )=1222
JCHNUCE2,) =4 121223

60710 21
22 CONTINUE
C
JCON=IPRINT(16)
: CALL TNF)INP
C
25 CONTINUE
C
(= = = = =2 o022 = - - e em e W e Emm e = = oem o= - - - .= - -
C ALLOCATE NOTJONAL AIRBASE TO REAL AJRBASES UNLESS THIS IS A
C RESTART RUN.
I R T T i
C
IFINRSTRT(1).6T.1) GO YO 10
JCON=}PRINT(1)
CALL "APORTN{(1)}
10 CONTINUE
C
Cm == m "= e s e = e = mm mm e e e, ... me-m—====
C PRINT TABLES FOR CYCLE PRECEEOING START OF GAME.
(rmm e e e e === = i
C
ICYCLE=0
IF(NRSTRT(1).6T.1) ICYCLE=RRSTRT(3)®2-1
JSUM=IPRINT(2)
CALL PSAIR
JSUM=IPRINT(3)
CALL PSUMNMY
C

(= = = e - = = = m == ------- - Lt R T N

SET GAME CYCLE COUNTER. INITIALIZE MAJOR SUPPLY CYCLE
COUNTER TO NCSM = NO. COMBAT CYCLES IN A MAJOR SUPPLY (YCEE.

C
C
Cm === = === == = D
C

63
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Jcrool
Jcrool
Jciool
Jcrool
JCI1o0l
Jcio0l
Jcrool
Jcioo1l

JC1001
Jclro01
Jcrool
JC1o01
JCrool
JCI1001
Jcroo1l
JC1001 -
JC1001

Jc1o03
JC1o03
Jcioo:
JC1001
JC1o01
Jcrool
Jcioel
Jcyool
JC1o01
JC1001
JC1003
Jcioot
JC1001
JC1ool
JC1001
Jcio01
Jciool

Jcioo}

Jcioo0l
Jciool
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11 1IFLAG =D
IF(NRSTRT(1).GT.11 GC TO 900D
- 60 10 901
900 IIFLAG = 1
ICYCLE = NRSTRT(3) o 2
GJ T0 902
901 ICYCLE =1
902 CONTINUE
ICSM=NCSH
IFINCSM.LE.DI GO TO 906
903 IF{ICSM.GE.ICYCLE} GO TO 904
ICSM = I(SM + NCSM

60 Y0 903
906 CONTINUE

C

C= = @ o & = = e = e = = = - o= - o e- - e e m W e e e e e e = -
C 201 EXECUTE AIR MODEL

C STATEMENT 100D 1S THE STARTING POINT FOR CALCULATIONS EACH CYCLE.
C BEGIN BY SETTING PRINT FLAG IPRD=1 (PRINT} IF CYCLE IN ARRAY IPRDO
c ............ - e e e e e e e e e T m e e e m T e e e e e -
C

}F INRSTRT(2).€ED.1.AND.IIFLAG.ED.I} GO 1D 1D15
1000 DU 1010 [I=1,5
IF(ICYCLE.ED.IPRDOITITIY) GO TO 1015
IF{ICYCLE.LT.IPROOMII)) GO TO 102D
1010 C(ONTINUE
(0 TU 1020
1015 JPRD=I
GD 10 1025
1020 1PRD:=D
1025 CONTINUE
IF(ICMU.ED.TY GO TO 1021
JCON=IPRINTI4] 1 JC1001
CALL AIRMDD

<

Cr = = o = =& @ =& = = - e A E @ A A e Em Em T e w Em e e W wm w = - - - - -

C 3D) EXECUTE NUCLEAR AND CHEMICAL MODELS

[ D . T T e e e - - e e -

Cm = @ = ¢ ¢ = = = = = - - e e e .. e e e = e e o= - - . e - - - - e -

JCON=IPRINT(1] 1 JC1001
CALL APORTN{1}
1021 CONTIKUE

C
Com = @ @ o = = = = o = = = == == - == === - - - - = - - - -l -
C FOR NNSC SUBCYLES
C SET FLAG ANO CALL NUC AND CHEM FOR DETERMINING ESCALATION
C STATE AND CHEMICAL EMPLOYMENT LEVEL
Com = == o == == = = - - - .- ---- - U U I Y
C

NITC=3

KNUCH=D
C
Cr = v o = - c === = = - - .- --- == - e - - -- - - - - - -
C SET IPRS FOR SUMMARY DUTPUT
Co = = e e - === - -—-— - . -~ -- .- == -—_ - - - - - - - --
[

IPRS=D

00 1 I1=1,30
IF(ICYCLE.EQ.IPRSDU(YI] GO TO 2
IFUICYCLELLT.IPRSD(IL1)! GO TO 3
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1 CONTINUE
G0 10 3

2 1PRS=1

3 JIF(ICYCLE.EQ.]1.OR.ICYCLE.EQ.NCYCLE] JPRS=1
1F (11FLAG.EQ.1] IPRS = 1

APPENDIX A

C
c ........... - e W e o e o o e - s e e w e e e e e e - e as e
C BEGIN CALCULATIONS FOR EACH SUBCYCLE INCYL
c ____________________________________
C
DG 600 INCYL=1,NNSC
c .
( ___________ - e em W e = e @ T e e e e o e e o e e e o= - -
C IF NO CHEM OR NUC WEAPONS USED AFTER FIRST SUBCYCLE,LEAVE 0O-LOOP.
(, —————————————— - e e e e e - e e e e e e e e e e e o= - - -
C
CJCI JFLINCYLL.GT.1.ANDOXKNUCH.EQLD) GO TO 700 C JC1001
KFLAG=]
K1$5:0
C 1 JC1001
JCON=IPRINT(16) 1 JC1001
CALL NUCCCO 1 JC100}
1 JC1oo1
JCON=IPRINTI1S) 1 JCiool
CALL OSOEG 1 Jciool
C
c ______________ - an e EWp T e e e v e e e W o v e e w - - o -
C JF CHEM KEAPONS ARE TO BE PLAYED CHEM DETERMINES CHEMICAL
C EMPLOYMENT LEVEL ANO INITIALIZES CHEMICAL MODEL
(== = == = = = T T T T RS
C
IF(I0MU.EQ.3.0R.1I0XU.EQG.51 GO TQ 12
JCHEM=1PRINT(5) 1 JC1001
CALL CHEM
KFLAG=]
K155=0
c
c__.._..-__—_--_-_——- ____________ - e e am e e
C IF NUC WEAPONS ARE TO BE PLAYED NUC OETERMINES ESCALATION
C "STATE AND INITIALIZES NUCLEAR MOOEL
c ——————— - e e e o e e e e e e e e ™ o e e o e e e o = - .- - -
¢ -
12 1F(I0MU.EQ.6.OR.IDMU.EQ.5) GO T0 13
JNUC=IPRINT(6I 1 JCI001
CALL NuC '
13 KFLAG = O
C
[ . -—— - - - - —— - - - e = = - o - - - -
C. BEGIN NUC AND CHEM CALCULATIONS FOR EACH SECTOR K1SS = 1S.
( ______________________________ - e e e e =
C
00 500 15=1,NS
K155=15
C
c ————————————————— - e e e em e e = = - - ar ww er s me s e s
C DETERMINE IF THIS SECTOR HAS A POSITIVE ESCALATION STATE
c ________________________________ - eas W
C

00 310 t=1,2

00 310 17C=1,NI1TC

IFCIESCO1S,1TC,L).6T.0) GO TO 320
310 CONTINUE

c ——————————— e E e e e @ W e wm e e e W W W e e e = - - o -

C NO USE OF NUCLEAR WEAPONS IN THIS SECTOR
o = = = = r - ;- -, - - - ---—-—-——— - .
C
KNUC=0
G0 TU 350
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350 CONTINUE .
00 360 L=1,2

00 360 ITC=1,NITC
IFLIEMLLIS,ITC,LL).5T.0) GO TO 370
360 CONTINUE

C
Ce == = == = = = T T T VU PG Uy
C NO USE OF CHEMICAL HEAPUNS IN THIS SECTOR
Cm === = = = - - - - . - e . ... .- - =" "= - - - - - - -
C

KCHEM=0

G0 TO 4«00
C
Cm > = e = e m = == m = === = - m e e e .- === - - - --
C CHEMICAL WEAPONS ARE TO BE USED
Cor = = = = == == === - - _—— - - - - - - - - - - - - e - --- - -
C

370 XCHEM=I

KNUCH=KNUCH*1
C
Co = = @ @ @0 o = = = = . e e e e e e e * .- " .= . "= "= - "= ==
C 1IF THE ESCALATION STATE OR THE EMPLOYMENT LEVEL WAS POSITIVE
C CONOUCT TARGET ACQUISITION IF NOT GO TO NEXT SECTOR
(e = o = @ c e e e e e ceoceoe e e e e .- —m - - =-—--—- - -
C

400 CONTINUE
IFCINCYL.GT.1) GO TO 05

€JCI  IPRD=0
C .
c ......... - e m e w e w ow o- - - e e e e e e meemewm - - -
C TARACQ PERFORMS TARGET ACQUISITION CALCULATIONS
L i A i A
C

JNUC=IPRINTLT)

CALL TARACQ

* IPRD=KIPRD

C
R - ——————- R i R I S PP
C DETERMINE ORDER OF USE OF WEAPONS
(e == e cecceccacaa - - - -, e e - e e e,ee ... -
C

405 CONTINUE
IF{KNUC.EQ.0. ANO. KCHEM.EQ.O0) GO TO 500
1FLI0MU.EQ.]1.0k.I0NULEQ.3.0R.J0KULCELS) GO TO 410

G0 TU 460
C
(e =~ = e e e e e e e e e e rc e r e e e, e e, .-~
C NUCLEAR WEAPONS ARE USED FlRST JF ALLONED
[ R R e - - e ... .. - - -~ -
€

410 CONTINVE
' IFCKNUC.EQ.0) GO TD 420

66

C
c--- ..... - e wm a e e Em e e e e e owm e o= - - e wm e e oem e e e -
C NUCLEAR WEAPON ARE TU BE USED
¢
C KNUCH INQICATES NUCLEAR OR CHEMICAL WEAPON USE
e e =22 == = = U U i U i
¢

320 KNUCs)

KHUCH sKNUCH+ 1

¢
(r e e e s cacaaa B T T e .
C OETERMINE JF THIS SCCTOR HAS A POSITIVE EMPLOYMENT LEVEL

[ - - - = - - - - - e w - - - - - -

KIPRD=1PRD _ € JC1001

1 JC1001
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4
(o > = = = = = - e e e e e e -t e e, e, ... .- —- -
C NUC PERFURMS NUCLEAR DAMAGE CALCULATIONS IN SECTOR KISS
[ R - - e e e e e e e e - - -
C
JRUC=ICHNUC(Y,2) 1 Jcroot
CALL NuC
C
c-_-- ______ - e E em em e em " w e E e e e > e e e e o em = e = = e
C ARE CHEMICAL WEAPONS USED IN ADD!T!ON TO NUCLEAR WEAPONS ?
[ R T W P e T Y
C
420 CONTINUE
1F{IOMU.EQ.3) GO TD 500
IF(KCHEM .EQ.OI GO TO 500
C
[ B I B R N I D T IR - - . = -
C CHEM PERFURMS CHEMICAL OAMAGE CALCULAT!ONS IN SECTOR KISS
Cr > = m = e - - -—- .- e e e - . - —-———— - e, e - -
C
JCHEM =TI CHNUC(1,1} T JCroo0l
Catl CHENM
G0 10 500
C
[ i - e em e w ™ @ e e oweemew ®ee- e o= -
C CHEMICAL KWEAPONS ARE USEQ FIRST IF ALLONWED
o T D
C
460 CONTINUE
IFC(KCHEM.EQ.OI GO TD &70
C
[ R - — - " - e - - - - - - - - e e o m m e -
C ADDITIONAL CHEMICAL OAMAGE CALCULATIONS BY CHEM
Cr == === == - = I
[
JCHEM=ICHNUC (2,11 1 JC1001
Catt CHEM
C
(o = @ = = - - e e e e - - - - e e e e e e E = e oem e o o oem o= = -
C ARE NUCLEAR WEAPONS USED IN ADDITION TO CHEMICAL WEAPONS ?
Cm === == = U i P .- - e m - - - - -
C
470 CONTINUE
IFCI0KU.EQ.4) GO TO 500
IF(KNUC.EQ.O) GO T3 500
C
o = = = e = = = @ e e e eeeeeeme e, e e ee e = e === - -
C ADDITIONAL NUCLEAR DAMAGE CALCULATIONS BY NuC
[ R B R R R 3 - = = = - L - T T I
C
JNUC=ICHNUCET, 2} 1 Jciool
CALL NUC
C
(o ™ = & o o= = - P T - - = = e e e = -
C ENO OF OD-LOOP ON SECTOR IS = KISS
o P g I P
C
500 CONTINUE
C
Cm == == == == == I e, _— - -
C ENO OF 00-LOOP ON SUBCYCLE INCYL
[ R L N I A LR N I e
C
C 1 Jcioo:
600 CONTINUE :
C
Cr === = == - = = - e == = = - === == = - --
C NUCLEAR AND CHEMICAL DAMAGE CALCS. FINISHED FOR THIS CYCLE
c ______ - e e e e e e e Y e W o w W e T e owm o wow = wow owow ow e = o=
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C

IF(IOMULEQ.T) 6O TJ 1022
C
C- -------- - e e e - e e e - - e e o e > o e e o - - - = = - -
C ALLOCATE REAL AIRBASES TO NOTIONAL AIRBASES
(== == == === = = e e e e - e e - e e .= =e . —-—-—- - - - - - -
C

JCON=IPRINT(]) 1 JC1001
CALL APORTNC(2])

1022 CONTINUE

700 CONTINUE

C_- --------- - - - e e w e e e e e o e - - - e e e e e e - - -

C 4«0) EXECUTE REMAINING PARTS OF TACWAR MOOEL FOR THIS CYCLE

(= = = @ = ca e e o v v = e e - -eEm-. == .- .- == - - -

C
[ T T S, S
C GROUND PERFORMS GROUND COMBAT CALCULATIONS
(e == =« == == = - e e e e ettt e e e e .- ——- - —— - - -
C
IF(I10MUL.GE.6) GO TO 10412
JCON=IPRINT(S) 1 JCroot
CALL GROUND
C
(=== == e = o = - = == === == I
C AIRGRO PERFORMS AIR-GROUND CALCULATIONS
(e = e === e === - - - e e et et e e e e e e, e, e .- - --
C

JCON=1PRINT(9) 1 Jciool
CALL AIRGRD
1041 CONTINUVE
: IF (IIFLAG.ED.II GO TO 1026
IFCICYCLE.EQ.TOR.ICYCLELEQ.NCYCLE) 6O TGO 1026
IF(IPRD.EQ.IIGCO TO 1026
DO 1027 11=1,30
IFCICYCLELEQLEPRSD(II)) 6O TO 1026
IFCICYCLELLT.IPRSOCII)) GO TO 1028
"1027 CONTINUVE
60 TO 028
1026 CONTINUVE
IFtIONU.EQ.TI GO TO 1028

c
Cm = = = = (S T e e e .- - -—--
< PSAIR PRINTS AIR=-GROUNO SUMHARY, AS RECUIRED
C--- ------ - - e e e e E e W e oa o e e e o = e - - e e e e - -
¢
JSUM=IPRINT(2) 1 Jcio0l
CALL PSAIR
1028 CONTINUE
c
(- = o = = - = o o == oo == - - - -—--ee-m-ee---e---— - - -
c AF ICYCLE NOT LAST CYCLE IN GAME, SET FLAGS FOR CALLS TO NUC AND
4 CHEM TO CALCULATE NUCLEAR ESCALATICN STATE ANO CHEM EMPLYMT LEVEL
C ----------- e T T L. T - -
<
KFLAG=2
K155=0
INCYL=D
¢
c ............... - - e m e e ™ e e e Em e = e w o = - - - -
4 NUC DETERMINES NUCLEAR ESCALATION STATE IF NUC WEAPONS ARE PLAYED
C ------------------- - e e w e W e w o > w e > o W
c
IF(10MU.EQ.3.0R.10KU.EQ.S) GO TO 14
JCHEM= ICHNUC(2,1) I JC1001
CALL CHEM :
c
c--- ------------ -e- e e e e e e e " e e e e e w e W e
c CHEM OETERMINES CHEMICAL EMPLOYMENT LEVEL IF CHEM WEAPONS PLAYED.
(= = = = e = a-eo - - - e e W E R e e o e w e W e e e e e e
c
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14 IF{IOMU.EQ.4.0R.I0OMULEQ.5) GO TO 15
JNUC=1CHNUC(2,2) 1 JC(ool
CALL NUC :

15 KFLAG = 0
{FC{OMU.GE.6) GO TO 1090

C

(e = = = = = - . - - - - - . - - - = - - e w e e = e o e W e o o o =

C TC PERFORMS THEATER CONTROL AND BOCKKEEP{NG CALCULATIONS

(= = = = = = = = = = - - = w e w E meEw EEm e E e =mEmee = = o= o= - - -

C .
JCON=IPRINT(10) { JCr001
CALL TC
IF{ICYCLE.NE.{CSM{ GO TO 1030

C

Cm == = = = - - = e - e e meme=-e— - - - -- = - .- - -- - -

C FOR MAJOR RESUPPLY CYCLE, SUBROUTINE SUPPLY MAKES SUPPLY

C MOOEL CALCULATIONS

(= = = = = = s e = e = = e = e = = @ - = == -- - B e

C
JCON={PRINT(1I1) r JC10012
CALL SUPPLY

¢

(o = = = - - = = = - o= === - B e T T - - e e - - -

C INCREMENT NEXT HAJOR RESUPPLY CYCLE

[ et P T . I

C
ICSM=ICSMeNCSH

1030 IF (1CYCLE .NE. .221G0) GO TO 16

C

(--' ————————————————— - e W W Em e W W o e omoEmoem =

C TIMET REAOS INPUTS IF TIME=-T VABIABLES ARE TO BE INPUT TH1S CYCLE

(= @« = o = = = = = == == - - e - = = = - - - - - e e e = e e o o= = -

C .
JCON=IPRINT(12) } JCio01
CALL TIMET

16 (FUU(FLAG.EQ.T1) GD YO 1040
IF)(CYCLE.EQ.T1.CR.ICYCLE.EQ.NCYCLE) GO VO 1040
IF){PRD.EQ.1) GO YD 1040
00 1035 11=1,30
(F(ICYCLE.ED,IPRSI((1)) GO TO 1040
TEL(CYCLELLYL{PRSO(21)) GO TO 1090

1035 CONT{NUE

GO 10 1090
1060 CONTINUE
C
o= == == = = = G
C PSUMRY PR{NTS SUMMARY TABLES FOR GROUNO ANO THEATER
C CONTROL VARIABLES
[ N B L - e e o m e E m e e W moEmoE o = E = owr w = e -
C
JSUM=(PRINT)3{ I JC1001
CALL PSUMMY
11FLAG + O
C
(o o = = & ¢ o = = - = = - = - -e- e =-o = === - - e e w e om e = -
C CHECK TO DETERMINE I1F THIS TACWAR RUN WILL CREATE
C RESTART FILE. If 50, COPY BLANK COMMON FOR EACH
C COMBAT DAY TO THE OUTPUT RESTART F1ltE. (1RST = 17)

(= == = = = == - === - e m Em e e e m e eE e e Ee= e - - -

C
1090 2IFINRSTRT(1).EQ.1.0R.NRSTRT(1).EQ.3) GO TO 1050
GO TO 1055
1050 1F (MOD{1CYCLE,21.EQ.0) GO YO 1055
NDAY = J{CYCLE + 1) / 2
¥R{TE ((RST,1051) ARST, NDAY
1051 FORMAT{1X,Al8,(4l
JCON=IPR{NT)13) 1 JCi1001
CALL WRRST {{RST{
1055 CONTINUE
C
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END CF CALCULATIONS FOR THIS CYCLE. STOP IF LAST (NCYCLE) CYCLE;
OTHERWISE, INCREMENT ICYCLE ANO BEGIN CALCULATIONS FOR NEW CYCLE.

1F (1CYCLE.GE.NCYCLE) GO TO 1099
ICYCLE=ICYCLE+]
60 70 1000

1F(NRSTRT(1) .EQ.1.OR.NRSTRT{1).EQ.3} REWIND IRST
RETURN
ENO

SUBROUTINE TNFINP JCl1001
JCi1001
TNFINP READS IN DATA ASSOCIATED ¥W1TH CCC OEGRADATION OF NUCLEAR JCclo01
RESOURCES JC1001
JCi1001
REAL NSUTO,NTSUOT,INTOA,INTOE,INTDS Jcioo:
90000000000000000000900000000080000000000800000000000000000000990000000880080009
COMMON/BBB/
#900830000000000000000000000000000000000000000000009000000000000009008000000000089
COMMON/TNFSC1/INABF(B8,2) ,]NABR(B,2),1NABZ(2] JC1001
COMMON/TNFSC2/NC35DL2) ,XC3SD(8,2),YC350(8,2), JC1001
FODSAO(8,2),FSDSAD(8,2),FTD5A0(8,2), Jcioo1
FABDCC(2) 4ABSFCC(8,2),ABSRCCIB,2),ABCZCCL2], JCi1001
FSSMOCL2] ,TSSMIRIB42) o SSSMIM(B+2) 9 SSSMILUB,2), Jciool
FSAMCC2) , TSAMIRE3,2),TSAMIZL2) +SSAMIF(3,2) JC1oo01
COMMON/TNFSC3/NC300(2) 4XC300(8,2),YC300(8,2), JCioo01
b NCOMD(2) ,XCOMD (B +2),YCOND(E842) Jc1001
° FCLwtt10,2) Jc1ool
COMMON/TNFSC4/NEDLY L2) , XEOLY (B ,2),YEOLY(B,2+2) JC1001
° JESCU8,3,2),1WAUT(8,2),1FPLS(B,2), Jciool
* TEQPD (2}, SEQPDUB42) s CTIMELB2) Jciool
COMMON/TNFSCS/NGSFDU2) 4 XGSFD(B+2) 9 YGSFOUB,2), J€1001
° NAAFO(2)sXAAFO(B8,2), YAAFOLB,2]) JC1001
° NAFFDU2) XAFFO(B 2], YAFFO(B,2) JC1001
REAL®8 APARMI3I) JCc1ool
OATA APARM/'NC300 ' ' ' Jciool
*YCUMO Ty 'FCLWL '+ "'NC3SO "2 'XC350 *y"YC350 JC(1001
YFABOCC *, "FS5SMCC *o'"FSAMCC *,"TSSMIR *,'SSSMIN JC1001
YSSSHIL ', *TSAMIR *,'TSAMIZ *,*SSAMIF *,"NEOLY JC)001
*XEOLY *y'YEOLY "+ "NGSFO "y "XGSFO 'y 'YGSFO JC1001
*NAAFO "y "XAAFD "y "YARFO '+ "NAFFD "o "XAFFD JC1001
*YAFFO ’ JC1o01
DIMENSION ASIOE(2) Jciool”
DATA ASIDE/'BLUE','RED */ JCioo0l
FORMAT(10X,2013) JCiool
FORMAT{1X,A6,10(3X,14)) JCi100l
FORMAT{10X,10F6.0) JCiool
FORMAT(1X,Ab6,10t3X,F8.3)) JC1o01
FORMAT('0 INITIAL TNFS VALUES FOR *,A4," SIDE®) JC1001
FORMAT{1X, 'NORMALIZED VALUES FOR FCLWL*®) Jciool
MOT=JCON Jciool
00 30 L=1,2 JCciool
REAO(5,1001 JCio01
HRITEC(MOT, 1041ASIDE(L) JClo01
READ (5,100 ,ENO=25,ERR=28)NC300(L) JClo01
WRITE(MOT,101)APARM (1) «NC300(L) JC1001
NN=HC300(L)} . JC1001
READ(5,102,EN0=25,ERR=28)(XC300¢1,L]),1=1,NN) JC1001
WRITE(MDT4103)APARM{2) y{XC300CTsL) o3=14NN) JC1001
REAO(5,102,ENO=25,ERK=28)(YC300C1,L)¢l1=]1,NN]} JC1001
KRITE(MOT, 2031 APARMI3),{YC300(1,L) 41=14NN) Jc1o01
READ(5,100,END=25,ERR=28 )NCOMO (L) Jciool
WRITE(MOT,101)APARM{4] ,NCOMOIL) JC1o01
NN=NCOMD (L) Jc1o01l

*XC300 ¢ ' YC300 » *NCOMO v, *XCOMO

.-.p-—.———o.——w-u—.—.-——o-—-—o.—.—-pq—-—p.a—o——'..——o—-.—v—o—o—-—-.—.u—.—-—q—u-—-—-—-——-—-




10

40

42

32

READ(S,102+EN0=25,ERR=2B({UXCOMD{TI,L) o1=14NN{
WRITE(MOT, 103)APARMES), (XCOMDULT,L) 41=1,NN)
REAOUS,1024ENO=25,EKR=28)EYCOMOt T, L o1=1,NN)
WRITE(MDT,103(APARMEG) , (YCOMOUI,4L) 41=1,NN)
NN=NKLL)

REAOES 9102 yENO=25,ERR=2B(EFCLULIT L) gI=14NN)
WRITEAMOT,1031APARMET) 4 EFCUNL{T4L) o1 =14NN)
REAO(S5,100,ENO=25,ERR=28)INC3ISOLL)
WRITEIMOT,101)APARM{SB) ,NCISOKL)

NN=NC3SO0(L)
REACES,102,ENO=25,ERR=28){XC35081,L),1=1,NN)
WRITELMOT,103)APARMIO} , LXC3S0EI,L) 41=1,4NN)
REAOLS5,102,EN0=25,ERR=2B){YC350(1,4L),]=2,NN1
WRITE{MOT,103) APARM{I0L ,€YCISORTI,LE,121,NN)
REAOLS,100,ENO=25,ERR=28)INECLY (L)
WRITE(M3T,101)APARME201 4NEOLYEL)

NN=NEOLYIL)
READUS5,102,EN0=25,ERR=28B)(XEOLY(T,L) 41=1,NN)
WRITE(MOT 4103} APARUIL21) 4 EXEOLY () L) ,1=14NN)

00 10 J=1,2
READES5,102,ENO=25,ERR=28)LYEOLY (149l 191=1,NK1
MRITE(MOT,103)APARM(22), (YEOLY(1,43,L1,1=1,NN)
CONTINVE .
REAOES,100,ENO=25,ERR=2B)INGSFO(L)

KRITE(MOT, 101)APARM (231 4NGSFOLL)

NN=NGSFOULL

REAOLS5,102 ¢ENO=25,ERR=2B)IUXGSFOLI L) gIx1,NN]
WRITEEMOT,103)APARM{24) , (XGCSFORI,L),1=1,NNI
REAOE5,102,ENO=25,ERR=2B1LYGSFOLI+L) oI =14NN)
WRITELMOT, 103 1APARME25) ,EYGSFORI L) y)=1,NN)
REAOE5,100,EN0=25,ERR=281INGSFOLL]
WRITE(MOT,101)APARYL26) ,NAAFO(L)

NN=NAAFO(LL)
REAOLS5,102,ENO=25,ERR=2BIUXAAFO{I,L]14]=1,NN)
WRITEIMOT,203) APARM{27) , EXAAFOULL,4L)41=1,NN)
REACE5,102,ENO=25,ERR=28)EYAAFOLI L) ,1=1,NN)
WRITE(MOT,103)APARMUI28) o4 YAAFO LTI 4L) o I=14NN)
REAOES,100,END=25,ERR=28)NAFFO(L)
WRITELMOT,I01)APARML29) ,NAFFOLL)

NNeNAFFO(L)

REAOE5,102 yENO=25,ERR=281EXAFFO{I,L) 91214NN)
WRITELMOT,103)APARME30) , (XAFFOUI L) ,1=1,4NN)
REAOLS5,102,EN0=25,ERR=2B)LYAFFO({I,L)41=2,NN1
WRITELMUT,103) APARM{31) ,(YAFFOUI L1,1=1,NN)
READLS,102,EN0=25,ERR=28)FAROCCEL)
WRITE{MOT,103)APARMUILI) ,FABOCCHL)
REAO(S,102,ENO=25,ERR=2B)FSSHCC(L)
WRITECMUT,103)APARM{22),FSSMCCHIL)
READ(S,102,EN0D=25,ERR=28)FSAMCC(L}

WRITELMOT, TO3)APARM(I3),FSANCCLY

00 40 15=1,US '
TFESSMSRSUIS,L).GT. 0. )TSSMIRUIS,L)=SSMSRSEIS,L)
TF(SSMSFSUL IS, L1aGT.0.)SSSMINEIS,L)=SSHSFS(1,IS,L)
JFUSSMSFS{2,1S5+L)eGTo0a)SSSMILLIS, LI =SSHSFSU2,15,L)
CONTINUE

WRITE(MDT o T03)APARM(IG) oETSSHIREIS L) 415=1,NS)
WRITELMUT , JO3)APARMETIS) » (SSSHIMETIS, L) 1S=1,NSH
WR{TEAMUT S JO3)APARM(IOL , (SSSMILEIS,L)}415=1,NS)
NRI:=NK(L( :
DD 42 IR=),NRT

TFCALROR UL W IR, LE.CT.OL(TSAMIREIRGLI=ALRSRET yIRWL)

O BFCEMRSEL IRk L).GTLOL)SSAMIT (IR, L) =BMRSC1,IR L)

CONTINVE
TFLALRSZ (T JL)oGT 0 )TSAMIZAL)=ALRSZI(L,LL
WRITECMOT,103)APARM(IT], (TSAMIREIR,HL) 4IR=1,NRT)

WR1TEC(MOT, JOI(APARM(3B),TSAMIZ{L(
WRITE(MOT,31031APARME19) 4 ESSAMIF(IR,L141R=1,NRT)
NN=NWIL)

SUMM=0.

00 32 I=1,NX

SUMMsSUMMe FCLWLE T, L]

IF{SUMM.LE.0.)GOTO 3%
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JC1o001
Jciool
JC1o01
JC1001
JCioo1l

Jciool
J4C1001
JC1001
Jciool
JCI100}
JC1001
JC1001
JC1001
JC1001
JC1o01
JC1001
Jclool
JC1001
JClo01
JC1001
Jcrool
Jclool
Jcrool
JCioo01l
JC1001
JC1001
JC1o01
JC1001
JCi1001
JClo001
JC1001
JC1001
JCI001
JCI1C01
JCiool
JC1001
JClo01
JC1001
JC1001.

S Jcrool

JC1001!
JCcroo1x
JCc1001
Jcroo01
JC1oo1
JC1001
JC1001
JCiool
JCl1001
Jc1o0l
JC1001
JC1o01
J4C1001
Jcrcol
JC1001
JCiool
JC1o01
JCrootl.
JC1001
Jeiool
Jciool
Jcrool
J€1001
Jcrool
JC1001

JC1001
JC1001
JCI1001
Jcroor
JCI1001
JC1001
JC1001
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DO 34 Ial,NN 1 JCiool

34 FCLNL UL, L) =FCLWLIT L J/SUMM 1 Jciool

35 " WRITEEMDT, 105) } JC1001

WRITECMDToID31APARMET],  EFCLMLEL, L) o) =1,NN]} 1 JC1001

30 CONTINUE I JC1001

25 CONTINUE 1 JC1001

RETURN 1 JC1001

28 WRITE(6,999]) J JC1001

999 FORMAT(*]*,*2es ERROR OCCURRED IN SUBROUTINE TNFIMP ON DATA °, 1 JC1001

° TREADIN over] } JC1001

STOP I JC1o01
END .
1 sLIunl
ELCCKDATA 1 JCciool
COMMUN/TNESC2/NC3sD(2) 4XC35D1UB,2),YC350(8,2), } JCiool
° FDDSAD(B,2),FSDSAD(8,2),FTDSAQCB,2), 1 JC1001
° FABDCCE2) ,ABSFCCE8,2),ABSRCCEB,2),ABCZCCE2]), 1 Jcioo1
. FSSMCCE2) , TSSMIR(B,2),SSSMIMEB ,2) ¢SSSMIL (B 2], 1 JC1001
° FSAMCCE2T 4 TSAMIRE3,2),TSAMIZC2),5SSANIF(3,2) 1 JC1001
COMMON/TNFSC3/NC3DD 21 ,XC300€8,2),YC3D0CE,2), 1 JC1001
° NCOMD€2) 4 XCOMDI8 ,2),YCOMDL8,2), 1 JCiool
° FCLAL (10,2} 1 JCio01}
DATA NC30D,NCOND,NC3SD/60°D/ 1 JC1001
DATA XC3DD,XCOMD ,X(35D/482D./ 1 JCl1001
OATA YC300,YCOMD,Y(3SD/6482D./ I JC1ip01l
DATA ECLWL/2D9°D./ 1 JC1001
DATA FABOCC,FSSMCC,FSAMCC/69D./ 1 JCieol
DATA TSSMIR,SSSMIN,SSSMIL/48°.DD1/ 1 JC1o01
DATA TSAMIR,TSAMIZ,SSAMIF/1642.0D1/ 1 JC1001
DATA ABSECC,ABSRC(,ABC2((C/3421./ 1 JCioop!
END 1 JCicol
BLOCX DATA 1 JCipol
COMMDN/TNFSCI/INABFEB,2),INABRIB,2),INABZ(2) 1 JCi1o0}
COMMUON/TNFSC2/NC35DE2),XC35018,2),YC350€8,2), 1 JC1001
° FDDSAD(B,2),FSOSAD(B 2),FTDSAD(B,2]), 1 JC1001
L4 FABDLCU2) JABSFCCIR,2),ABSRCCIB,21,ABCZCCL2), 1 JCIDD1
° FSSMCCER2I o TSSMIRIB,2)SSSMIMEB,2F,55SMILEB 2], 1 JC1o001
. FSAMCCE2) ¢ TSAMIR(3,2),TSAMIZE2) ,SSANIF(3,2) 1 JCicol
COMMON/ZTINFSC2/NC3DD€2),XC300€8,21,YC3DDE8,21, 1 JCio01
b4 NCCMD(2) 4 X(OMDEB,2),YCOMDEB 2] ¢ 1 JC1o001
e FCLAL €10,21 1 JCiool
COMMON/TNFSC4L/NEDLY €21 , XEDLY (B ,2),YEDLYEB,2,2), 1 JCrool
b4 JESC(B,3,2), INAUT(8,2),JFPLSEB,2]), 1 JCipol
. TEQPDL2) , SFQPDUB,2]1,(TIMFEB,2) 1 JC1o01l
COMMUN/TNF SCS5/NGSFD(2) 4 XLSFOU(B,2),Y0SFD(8,2), 1 Jclool
0 HAAFDI2)  XAATDULG 21, YAATD(8,2), ) 3100l
0 HATEDCZ) o XALEDCH$2) o YATEODUR,?) I JCleol
DATA TNADF ,INALV L YNAWT 23400/ I JCroel
DATA NC3SD/2°0/ 1 JCiony
DATA XC350,YC250,F0DSAD,FSDSAD,FTDSAO/8D90./ 1 JCHOo1
DATA PABBCC, ABSECC,ARSKREC,ALC2CC/36°D.2 1 JC1o0o01l
DATA FSSMCC,TSSMIR,SSSMIM,3S5M1L/5000.7/ 1 JClool
DATA FSAMCC,TSAMIR,TSAMIZ, SSAMIFE/1G00,./ 1 JC100}
DATA NC3UD NCUMD 4NEDLY ¢ JESC, EWAUT, 1FPLS/B6OD/ 1 JC1001
DATA XC3DD,YC30DsXCCMD,YCOMOXEDLY,YEDLY/132%0./ 1 JCio0t
DATA FCLWL ,TEQPD,SEQPDCTIME/S542D./ 1 JCipoO1l
DATA NGSFD ,NAAFD ,NAFFD/620/ 1 JClool
DATA XGSFD o YGSFD ,XAAFD,YAAFD ,XAFFD ,YAFFD/969%D ./ I JC1001
END 1 JCIo01
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