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1.  INTRODUCTION 

The TACWAR theater-level combat simulation model was developed by 
the Institute for Defense Analysis (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 (C /D). 

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/D. 

A thorough analysis of TACWAR revealed that very little 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 

^■Institute for Defense Analysis Tactical Warfare (TACWAR) Model, 
Defense Communications Agency CCTC Computer System Manual CSM MM 237-77, 
Parts I,  II,   III   (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 geographical "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 function of the operating capability 
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 C3/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. Similarly, nuclear delivery system 
effectiveness (availability) can be described as a function of C3/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/D aspects 
described above for the nuclear model have a parallel aspect for the 
chemical model. 

2.4 Ground Combat Model 

Ground combat in TACWAR is 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 C /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 is 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 C  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 in 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 logic 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 Cr 
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 to 2    YC3DD that describe the functional relationship 

between the division combat effectiveness 
C^/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 to 8    associated with NC3DD(L).  The abscissae are 
L = 1 to 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 to 8 
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. 

NCOMD(L) 
L = 1 to 2 

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. 

XCOMD(I,L) 
I = 1 to 8 
L = 1 to 2 

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). 

YCOMD(I,L) 
I = 1 to 8 
L - 1 to 2 

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

FCLWL(IW,L) 
IW = 1 to 10 
L = 1 to 2 

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 C 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. 

10 



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 surrogate 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/D factor for the availability of nuclear delivery systems at that 
echelon is shown in figure 2. 

11 
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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) 
IS = 1 to 8 
L = 1 to 2 

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

12 



INABR(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. 

INABZ(L)       contains the initial number of COMMZ airbases for 
L = 1 to 2    side indexed L. 

NC3SD(L) 
L = 1 to 2 

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 C3 assets at each echelon for combatant side 
indexed L. 

XC3SD(I,L) 
I = 1 to 8 
L = 1 to 2 

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

YC3SD(I,L) 
I = 1 to 8 
L = 1 to 2 

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. 

FDDSAD(IS,L) 
IS = 1 to 8 
L = 1 to 2 

FSDSAD(IS,L) 
IS = 1 to 8 
L = 1 to 2 

FTDSAD(IS,L) 
IS = 1 to 8 
L = 1 to 2 

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. 

FABDCC(L) 
L = 1 to 2 

ABSFCC(IS,L) 
'IS = 1 to 8 
L = 1 to 2 

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 = 1 to 8 
L = 1 to 2 

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

ABCZCC(L) 
L = 1 to 2 

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

FSSMCC(L) 
L = 1 to 2 

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. 

TSSMIR(IS,L) 
IS = 1 to 8 
L = 1 to 2 

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. 

SSSMIM(IS,L) 
IS = 1 to 8 
L = 1 to 2 

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. 

SSSMIL(IS,L) 
IS = 1 to 8 
L = 1 to 2 

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. 

FSAMCC(L) 
L = 1 to 2 

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. 

TSAMIR(IR,L) 
IR = 1 to 3 
L = 1 to 2 

contains the initial number of theater echelon 
long-range SAM sites in the rear area of region 
IR for side L.  TSAMIR is set to the initial 
value of the variable ALRSR(1,IR,L) already 
incorporated in TACWAR. 

TSAMIZ(L)     contains the initial number of theater echelon 
L = 1 to 2    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. 

14 



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 
below. 

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 actually 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 

15 



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/D 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 to 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 to 8 
L = 1 to 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. 

YEDLY(I,IP,L) 
I = 1 to 8 

IF = 1 to 2 
L = 1 to 2 

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. 

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

ITC = 1 to 3 
L = 1 to 2 

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. 

IWAUT(IS,L) 
IS = 1 to 8 
L = 1 to 2 

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

IFPLS(IS,L) 
IS = 1 to 3 
L = 1 to 2 

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

TEQPD(L) 
L = 1 to 

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. 

SEQPD(IS,L) 
IS = 1 to 8 
L = 1 to 2 

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. Consequently, 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 

DETERMINE CURRENT 
ESCALATION STATUS 

 FUNCTION OF 

PREEMPTIVE STRIKE 
TACTICAL SITUATION 
NUCLEAR ROUNDS RECEIVED 
CHEMICAL ROUNDS RECEIVED 

DETERMINE CURRENT 
DELAY TIME 

 FUNCTION OF 
SECTOR AND THEATER 
C EQUIPMENT DEGRADATION 

UPDATE REOUEST 
WAIT TIME 

SET CURRENT 
ESCALATION STATE 

I 
RESET REQUEST 
PENDING FLAB 

ZZ1 
Figure 3.  Logic flow diagram of CJ degradation of 

nuclear escalation process. 
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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 TNFSC5. 

NGSFD(L) 
L = 1 to 

contains the number of function pairs XGSFD 
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) 
I = 1 to 8 
L = 1 to 2 

contains the Ith abscissa point for the 
function associated with NGSFD(L).  The 
abscissae are fractions of C-5 

remaining in a division. 
assets 

YGSFD(I,L) 
I = 1 to 8 
L = 1 to 2 

contains the Ith ordinate point for the 
function associated with NGSFD(L).  The 
ordinates are increased TA processing times- 
(in hours) for the division ground sensors 
for side L. 

NAAFD(L) 
L = 1 to 2 

contains the number of function  pairs XAAFD 
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 CJ assets 
for side L. 

XAAFD(I,L) 
I = 1 to 8 
L = 1 to 2 

contains the Ith abscissa point for the 
function associated with NAAFD(L).  The 
abscissae are fractions of C3 assets 
remaining in the forward corps-sector of side 
L. 

YAAFD(I, L) 
I = 1 to 8 
L = 1 to 2 

contains the Ith ordinate point for the 
function associated with NAAFD(L).  The 
ordinates are increased TA processing times 
(in hours) for anay-air sensors for side L. 

NAFFD(L) 
L = 1 to 2 

contains the number of function  pairs XAFFD 
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) 
1 = 1 to 8 
L = 1 to 2 

contains the Ith abscissa point for the 
function associated with NAFFD(L).  The 
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) 
I = 1 to 8 
L = 1 to 2 

contains the Ith ordinate point of the 
function associated with NAFFD(L).  The 
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 is 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 explicitly 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).  An initial approximation would be to assume 

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

tTACWAR Restart Capability, Defense Communications Agency CCTC Letter 
Report,  Task Order  534  Subtask 2   (14  December  1977). 
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that one C° 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 weighting factor. 

The surrogate assets for corps-sector and theater C 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 according to the following assumptions: 

a. The functional relationship between the degradation of division- 
level C3 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 Marx2). The explicit 
relationship is shown in figure 4 and assumed applicable for each side. 

b. The functional relationship between the reduction of division- 
level message traffic and the decreased division effectiveness is 
obtained from consultation with personnel at the U.S. Army Training and 
Doctrine Command (TRADOC) Systems Analysis 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. This relationship is shown in figure 6 and is 
assumed applicable for each side. 

^■Egon Marx, TACNET, A Model of the Army's Tactical Communications 
Networks in Europe, Harry Diamond ' Laboratories HDL-TR-1913 (January 
1980). 
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Figure 4.  Fraction of information 
available within division 
as function of fraction 
of C3 assets remaining 
within division. 
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Figure 5.  Division effectiveness as P 0.6 
function of fraction of JJJ 
information messages m 
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Figure 6.  Fraction of nuclear 
authorization and release 
messages available as 
function of remaining CJ 

assets. 

0.2 0.4   0.6   0.8 

C' ASSETS 

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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Figure  7.     Nuclear  escalation delay 
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side. 
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Figure 8. Target acquisition delay 
time as function of 
remaining C3 assets:  (a) 
ground sensors, (b) army- 
air sensors, and (c) air 
force sensors. 
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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 augmentation are reasonable, they are 
not necessarily an accurate reflection of current combat capabilities of 
U.S. or adversary forces. Consequently, the results of the sample 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 cycle 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. 
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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 CVD, 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/Df its attack stalls after cycle 14, and the FEBA 
movement does not increase further. 

J 
40   60   80   100 

FEBA MOVEMENT (km) 

120  140 

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 C /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 C /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 side 
1 (blue) and side 2 (red) suffer C3/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/D 
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 CyD 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 
CVD. 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 CVD 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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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 iXIIOOl 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 J2I001 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 lists those subroutines that calculate 
division effectiveness factors, namely, FEBAMT, GC, TC, and TIMET. 

SUBROUTINE FEBAMT 
>oo03»90»9#o**'0o»oaoa»»öo»»o9099*o 

FEBAMT COMPUTES FEBA MOVEMENT AS A FUNCTION OF FORCE RATIO, 
POSTURE, TERRAIN, ANO MOBILITY. 
CALLED BY GROUND 
CALLS CVFW 

REAL   N5UTD,NTSUDT,INT0A,INTDE,INTDS 
ft0*»00»09o990O900999C09099O900*0e9eo*»*00«»0#0999oao*4 9 0-9 09»99o9»»#«.**699*99»o»9 

C0HM0N/BCB/ 
»900O90OO0000O00 9099900000»090000000»»»0*009»90000*9.a99a90000d0900**990*00090090 

C0MM0N/INFSC3/NC3DDC2),XC3D0(8,2I,YC3DD18,2), I   JCI001 
» NC0*DC2),XC0M0I8,2J,YC0MD18,2>, I   JCI001 
9 FCLWL110,2) I   JCI001 
COMMON/CCFM/  IWD*AW(8,?) 
DIMENSION      VODSF(1«.01,KVDDCIUOJ 
DIMENSION     SUMM(IO),ISUMK(8!,ITDHDSC8) 
MQT*JC0N 
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C     5)   COMPUTE   EFFECTIVENESS   OF   ALL   DIVISIONS. 

IF    (IPRD.NE.l)   CO   TO   15 
WRIT£«M0T,I8>    ICYCLE 

IB    FORMAT!>0•i'»»»OUT PUT   FROM   SUBROUTINE   FEBAHT.   CYCLE   -    ',13» 
15   CONTINUE 

C SKIP   THIS   SECTION   IF   SECURITY   FORCE   RATIO   IS   NOT   TO   BE  USED 
IF1IUSFRC.EÜ.O)   CO   TO   599 

C WVDDC   =   ACTUAL   DIVISION   WEAPON   VALUE   ON   DEFENSE 
C PPS   =   DIVISION   FRACTIONAL   PERSONNEL   STRENGTH 
C 3SH   »   DAYS   SUPPLY   ON  HAND 

N2 = 0 
L1M = NDU)«ND(2)«HAD(1)«HAD(2> 
DO   500   ID'l.LIM 
KVOOCUDl-O. 
EFFDD(IDI*0. 
VDDSF{10 1=0. 

500   CONTINUE 
DO   550   L=l ,2 
N1=1«N2 
N2 = N2*NDIL ) 
N3=Nk(L) 
DO   520   ID=N1,N2 
IT=ITD(1D) 
HVDOCt101*0. 
COKD«0. I   JCI001 
DO   505   1W*I,N3 
WVDDCdDI»WVDDCtIDI*VlWOSFdW,L)»WDIVUV,ID> 
TOEW«TWD«IK,rTI I   JCI001 
lFUDFW.GT.0.)CDMD'C0MD*FCLWLCIM,L)»W0Ivnw,10)/T0EW I   JCI001 

505   CONTINUE 
PPS = PDIV(IDI/TPD(IT| 
COMPUTE   PERSONNEL   EFFECTIVENESS 
CALL   CVFMNIDEFCL),XOEFd.L),YDEFU,L>,PPS,PED) 
DSH'SDIVMlU/PCSDdT) 
CUMPUTF   SJPPLY   EFFECTIVENESS   FACTOR 
CALL   CVFH(NS£Ff ID , XSEFF (1 ,L),YSEFF«1,L),DSH,SEF J 

....   COMPUTE   C«»3  OECRADATION I   JCI001 
CALL   CVFWINCUMDILl.XCOMDIl,L ) i YCOMDU tL 1 tCOMO.CCCD) I   JC1001 

....   COMPUTE   C»»3/D   EFFECTIVENESS   FACTOR I   JC10C1 
CALL   CVFK(NC3DDIL),XC3DD«l,LI,YC3DDll.L»,CCCD,EFFC3) I   JCI001 
COMPUTE DIVISION EFFECTIVENESS AND COMBAT VALUE ON DEFENSE 
EFFDD(IDJ = EFFC3»SEF»AMINH(MVDDC(ID)/WVDDT5llT)) ,PEDI C JCI001 
IF UOKU.E0.3.0R.I0MU.EO.5I GO TO 6908 
EFFDDUD) = EFFDD(ID)»FDEFCPf ID) 

6908   CONTINUE 
VDDSF tID) = EFFDDtID)»WVDDTSIIT) 

520   CONTINUE 
N2=N2*MA0(L> 

S5D   CONTINUE 

IFdPRD.NE.ll   GO   TO   59» 
WRlTEtMOT.1171 
N3=N0n)-»NDC2~)*MADCl> 
DO   580   10=1,N3 
lT^ITD(IDI 
KRITE(M0T,12 1    ID.WVDDCCIDI.WVDDTSCIT 1,EFFDD(10), VDDSFtID) 

580 CONTINUE 
599 CONTINUE 

r 

SUBROUTINE   GC 
C»  »»»«»»••«»•••••»••••••••••♦•••••••* 
C GC   COMPUTES   ATTRITION   TO   PEOPLE   AND  WEAPONS   CAUSED   BY   GROUND   FIRE 
C AND   CAS   AND   ALSO   COMPUTES   WEAPONS   REPAIRABLE  AND   SUPPLY  LOSSES. 
C CALLED   BY   GROUND 
C CALLS   EIGENV,CVFW,MPROD,CNTRYC 
C»   •••••••••»•••••••   »   #•••»•••«•••••••• 

REAL   NSUTD,NTSUDT,INTDA,INTDE,INTDS 
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COKMON/BBB/ 
O»OOO00O33O?4a33CC-OC>e3o<>O349a9O<>oe4O44O44OO44O440ao40O4aoao9OoaoO4O«0OOOeO*O9e* 

C0MMGN/TNFSC3/NC3DDC2).XC3DD{8 ,2>,YC3D0I8,2), 1    JCIOO 
» NC0MDI2),XC0MDl8,2),YCaMDI8,2), I   JCIOO 
» FCLKLU0.21 I   JCIOO 
COKMON/CCFM/  IWDRAW(8,2) 
DIMENSION   ECAXSR(2D0),E0DX5RC2CO),VDACC200),VDDCt200> 
DIMENSION     HSt 10,2 1 ,AAWA( 10, 10,2) , AAWDtlO.10,21, 

1 PWAK«llU,lCt2),PHDKmO,10,2),AAMA(6.10.2), 
A   AAM0K>,I0,2>,PAAKW(7,I0,2),PADKW(7,10,2), 
2 BSUMUOO) , RSUMI 100 )fV|WACF{ 10,2 ) , VTWDC F UO ,2 ) , 
3 VJAACFI10,2),VIADCF(10,2).WVDATCIO) .TYPCAF(8),TYPCDF18), 
4 VLSI 2) ,HVDDT( 10), K VDAC (2001 ,WVDDCf200),PCSC2 ) ,SUMM|10I, 
5 TSC(2),PLS(8,2) ,WLS<10,2),GKGS(10 ,10 ,2) , 
6 AKCS(7,10,2),IHDLDI2) 
DIMENSION  TSL<8,2),TWS(2) 
DIMENSION  kLDASin,8,2),CDAC5(e,2) 
M3T=JC0N 

C  4) AOJUST ThE STANDARD ALLOCATION. 

C     THIS SECTION EXECUTED ONLY ON FIRST CYCLE OF GAME 
1FIICYCLE.NE.1 I CO TO 499 
DO 450 1*1 ,2 
N3«NWCL) 
K = 3-L 
N4 = NWIK) 
N5=NAM(L) C JCtOO 
DO 430 KW=1,N4 
IF (PWSF(KN ,K ) .EQ.O.OI CO TO 415 
DO 405 1W1.N3 
5AUA(IW,KW,L)*5AWA(1K,KW,LI/PV5F(KW,K) 
SA«D{1W,KW,L) = SAWD(IK,KW,L)/PWSF(KW,K) 

405 CON! INUE 
DO 410 I AM*] ,N5 
SAHAtlAH,KH,U=SAM»UAM,KW,l)/PWJMKW,Kl 
SAMDIIAM,KW,L)=SAMD(IAM,KW,L)/P.5FIKW,K» 

410 CONTINUE 
CO TO 430 

415 DO 420 IK=1,N3 
SAWAIIW.KW.LI'O.O 
SAMO( IW.Krf ,L >»0.0 

420   CONTINUE 
DU   425   JAM«1,N5 
SAMAl lAM.KW.L) '0.0 
SAKDl lAM.KW.L) *O.0 

425 CONTINUE 
430 CONTINUE 
450 CONTINUE 

C 

00 2503 1**1.N3 
MVDATtIT)=WVDAT(IT)4VI«ACFIIW,L)«TW0llW,ITl 
WVDDUIT)*WVODT< IT ) «VIUDCF CI H,L1 »TWD UW, IT 1 

2503 CONTINUE 
2504 CONTINUE 

DO   2525   I0S = N1,N2 
IO=IDLABA(IDS.IS) 
IT'lTDCIDI 
KVDACUD)«0. 
KVODCIlD)=0. 
COMORO. I   JCIOOI 
DO   2505   IW = 1,N3 
.VDACUD) = KVDACUDMVIWACFCIM,LI«WDlvnw,ID) 
»VDDCtID)=HVDOC(ID)«VIWDCF 11 W ,L ) »WD1 VIIW , ID ) 
TOEW'TWOtlU,IT I !   JCI001 
IF(T0EW.GT.0.)COM0=COMD*FClWLtlW,L)«WDIVJlW,lD>/1OEK I   JCIOOI 

2505 CONTINUE 
C     CALCULATE EFFECTIVENESS OF PERSONNEL. 

PPS=PDIV(ID)/TPD(IT) 

45 



APPENDIX A 

CALL   CVFMHEAEF(L) ,XAEF<1,L) ,YAEF(1,L),PPS,PEAl 
CALL   CVFW(NEDEF(LI,X0EFI1.L).YDEFU,L1,PPS,PEO> 
EDAXSRC10)=AM1N1IUVDAC(ID)/WVDATCIT)),PEA) 
EDDXSR(ID)=AMIN1((WVDDC(ID)/WVDDTC1T)1,PED) 

C CALCULATE   EFFECTIVENESS   REOUCTION   OUE   TO   SUPPLY   SHORTAGE. 
OSH=SDIV(ID)/PCSD(IT) 
CALL   CVFw{NSEFFfL),XSEFFCl,L),YSEFFU,L>,DSH,SEF) 

C...   CDMPUTE   C»»3   DEGRADATION I   JCtOOl 
CALL   CVFW(NCOMD(L) .XCOMOCl ,L),YCOMDC1,LI,COMD,CCCOJ I   JCIOOl 

C...   COMPUTE   C«»3/D   EFFECTIVENESS   FACTUR I   JCIOOl 
CALL   CVFW(NC30DIL),XC3DDI1,L),YC3DDI1,L1,CCCD,EFFC3) 1   JCIOOl 

C CALCULATE   DIVISION   EFFECTIVENESS   AND   GROUND   VALUES 
EFFDAtI01 = EFFC3»SEF*EDAXSRCID) C   JCIOOl 
EFFDDIID) = EFFC3»5EFeEDDXSRtID) C   JCIOOl 
1F(IO*U,E0.3.0R.10MU.EQ.5)    GO   TO   6908 
EFFDA(IDI=EFFDA(ID)*FDEFCP(ID) 
EFFDDUD)*EFFDD( ID)»FDEFCP tID) 

6908   CONTINUE 
VOAC(ID)=EFFDAUD)*WVDAT(ITJ 
VODC«ID)*EFFDOfID)*WVDDilIT) 
VGABAUS,L)=VGABA(IS,L)»VDACtlD> 
VGD8A(I5,L)*VGDBA(IS,LI«VD0CtID) 

C 
IF(IPRD.NE.ll   GO   TO   2525 
WRITEtKOT.llOl 
WRITE(MOT,10) ID,IT 
WRITEIMOT,111) 
WRITE (MOT,22) WVDAC«ID),WVODCI10J,WVOATCIT).WVDOT(1TI,EDAXSRIIDI, 

X    EDDXSRIID) ,EFFDA(1D),EFFDD tID) .VDACIIO) .VDDC(IO) 
WRITFIMQT,112) 
WRITEIHOT,22) PEA,PED.D5H,SEF 

2525 CONTINUE 
2530 CONTINUE 

IFIIPRO.IIt.l) GU TO 3000 
kRlUtK0T,113l 
WRITE(MOT,22 I    I<V&ABA(IS,L1,VGDBA( IS ,L )l ,L»1 ,21 

C   301    CALCULATE   AIR   VALUES   ON   ATTACK   AND   DEFENSE 

3000   DO  3020   1*1,2 
VAABA(IS,L)-0. 

SUBROUTINE TC 
(0*0000 0o0ooo*oo****oo#oo*o*«**o***** 

C SUBROUTINE TC IS THE MAJOR THEATER CONTROL PROGRAM AND HANDLES 
C A MAJOR PORTION OF THE BOOKEEPING EFFORT REQUIRED BY TACVAR. 
C CALLED BY TH.A1N. CALLS AIRASG, APORTN, CNTRYC, CVFW, IIBA, HSREAO, 
C KSVR1T, NXDIV, SECWTH, TAG 
C ALSO CALLS 2ND HALF OF ÜRIGINAL ROUTINE tTCXX ) 
(0*000  0009000000000000000000*00*0*0** 

REAL   NSUTD,NTSUDT,INTDA,INTDE,INTD5 
OO*O»0OO00OO00OOO00OOOO0O«OOOOOOO00O0OOOOOOOOOOeOe0OO0OOOOOO*«*O*O0O*9OOO******* 

CUMHriN/HMI/ 
#»«***o*oooo*0ooo00o**oooo4oooo*o**»o**oo****«*o*«*«oo*a«o**o*o****»o* »«••••»•*>• 

C0MM0N/TNFSC3/NC3DD(2),XC3DD18,2),YC3DDC8,2). 1   JCIOOl 
• NC0HDI2),XC0HD|8,2I,YC0MDt8,2), I   JCIOOl 
• FCLWLU0.2) I   JCIOOl 
C0HM0N/TCQ/SDD1V(140),SDSN(95),SDABFS(8),SDABRS(8), 

» ITESC(8,6),ITEML(8,3,2) , 
» IWOKK1(30),IWORK2(30),I WORK(30,2)»RWNABA110,1,2), 
» RPNABA(1,2) , VDDSF (l',0) ,SUKM(10),WNDABA(10,140), 
» PNDA0A(1'.0) ,IDDABACI<iO) , 
» ST0R1(3,8,2I,ST0R2t3,B,2), 
• lABAST(B), 
» 0ISTBP18),FRAC05I8),P2LQNGC8>, 
• KVDDC (140) .WVOAC (1<»01 ,IRDABAI2I,TKNDIV(101, 
• SUNDJVm ,SUA(T) 

DIMENSION ASIDE(2) 
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c 
C  45) 
C 

COMPUTE   EFFECTIVENESS   OF   ALL   DIVISIONS. 

4505 

c... 
V • • • • 

c 

6908 

N2*0 
FOR   EACH   SIDE   L   DIVISION 
Du   4550   L*l,2 
Nl= l«N2 
N2»N2«NDJL ) 
N3*NW(l ) 
00   1.5 20    I0-N1.N2 
II -I II'C ll>I 
WVOAllIDI'O. 
KVDDC(1D)«0. 
COMD=0. 
COMPUTE   WEAPONS  VALUE   ON   ATTACK   AND  ON  DEFENSE. 
DO   4505   IW=lfN3 
VVDACnD)*WVDACIID)«VIWASFIlW,L)eWDIVUWtIO) 
WVDDCtIO)*WVODC<ID)«VlWDSFCIK,LJ»WOIV{IH.ID) 
T0EW=JW0(IW,1T) 
IF[TüEk.CT.O.)CDMD»CUKD*FCLMLIIU,L)»KDIVtIW,IDI/TOEW 
CONTINUE 
USE PERCENT PERSONNEL STRENGTH tPPSJ TO DETERMINE PERCENT 
COMBAT EFFECTIVENESS ON ATTACK AND ON DEFENSE. 
PP5=P0IVIID)/TPDUT) 
CALL CVFW(NFAEF(L).XAEF(1,LI,YAEF(1,L),PPS,PEA) 
CALL CVFW(NEUEF(L),XDEFCI,LI,YDEFII,LI,PPS.PEDI 
USE DAYS OF SUPPLIES ON HAND TO DETERMINE SUPPLY EFFECT. FACTOR. 
DSH=SDIVII0I/PCSD11T) 
CALL CVFKlNLEFFIL).XSEFFfl,L),YSEFFCI,LI,OSH,SEF) 
COMPUTE C»»3 DEGRADATION 
CALL   CVFW(NCOMDIL), XC0MDI1,L),YCOMDII,L),COMD,CCCDI 
COMPUTE   C»«3/D   EFFECTIVENESS   FACTOR 
CALL   CVFW(NC30D(LI,XC3D0(I,L I,YC3DD(1,LI,CCCD,tFFCJ) 
COMPUTE   IFFf CTIV[NE'-S   UF   DIVISION   UN   ATTACK   AND   ON   DEFENSE. 
lFFÜAilD) = UFC3»5[f»AMINn(WVDACllO)/WVDATSUT)),PtA) 
EFFODIIO)»EFFC3»SEF»AMINI(«WVODC(1DI/HVDOTS(IT)),PEOJ 
IFIIDMU.E0.3.0R.ID1U.E0.51   CO   TO   6908 
EFFDAIID)«EFFDA(1D)»FDEFCPCID) 
EFFDDUDI«EFFDD(ID)»FDEFCP(IDJ 
CONTINUE 

I   JCI001 

I   JCI001 
I   JCI001 

t JCI001 
I JCI001 
I JCI001 
1 JCIOOI 

C   JCIOOI 
C  JCIOOI 

90)   COMPUTE   EFFECTIVENESS   OF  DIVISIONS  AND  ORDER   DIVISIONS   IN   FIRST 
INACTIVE   BATTLE   AREA   ACCORDINGLY. 

N2 = 0 
DO 9 
Nl«l 
N2 = N 
N3 = N 

C DETE 
DO 9 
IT = 1 
KVOA 
U'VDO 
COMD 

C COMP 
DO 9 
WVDA 
HVDD 
TOEM 
IF(T 

»005 CQNT 
USE 
COMB 
PPS = 
CALL 
CALL 
USE 
DSH = 
CALL 

050 L = 
♦ N2 
2*ND(L 
MIL) 
RMINE 
020 ID 
TD(ID) 
CtlDI* 
CUD)* 
= 0. 
UTE WE 
005 IK 
CHOI« 
CtlD)= 
=TWD(I 
ÜEW.GT 
1NUE 
PERCEN 
AT EFF 
PDIVII 
CVFWC 
CVFWl 

DAYS 0 
SOIVII 
tVf WI 

1.2 

) 

EFFECT1VVESS OF DIVISION DN ATTACK AND DEFENSE. 
«KltN* 

0. 
0. 

APONS VALUE ON ATTACK AND ON DEFENSE. 
• 1.M3 
WVDAC(ID)*VIWASFIlW,LI*WDIVtIW,ID) 
WVDDCt ID)*VIWDSFUW,L)<>WDIVCIW,ID) 
W.ITI 
.0.)COMO«COMD*FCLWLCIW,L )°W0 IV UW , I D 1/TOEW 

T PERSONNEL STRENGTH (PP5) TO DETERMINE PERCENT 
ECTIVENESS ON ATTACK AND ON DEFENSE. 
D)/TPD(IT) 
NFAEF(L),XAEF(1,L),YAEF(1,L),PPS,PEA) 
NEDEFID.XDEFU.L) .YDEFU.L),PPS,PEDI 
F   SUPPLIES   ON   HAND   TO  DETERMINE   SUPPLY   EFFECT.   FACTOR. 
DI/PCSDdT) 
HStfKLI.XStFFJl ,L),YSIFFII,L).DSH,SEF) 

t JCIOOI 

I JCIOOI 
I JCIOOI 
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C...   COMPUTE   1**3   DIGkADATlUN !   JCI001 
CALL   CVFKINCUMDIU.XCUMDU ,L),YCUMDt1,L) ,COMO,CCCD | I   JC I 001 

C...   COMPUTE   C«»i/D   EFFECT IVENEiS   FACTOR I   JCI001 
CALL   CVFWINC30DU) .XC3DUI1 ,L ), YC3DDII,L),CCCO,£FFC3) I   JC 1001 

C COMPUTE   IFFECT IVtNC 55   OF   OIVISION   ON   ATTACK   AND   UN   DEFENSE. 
EFFDAIID) = EFFC3»SEF»AMINII(HVDACC ID>/WVDATS(IT)],PEAI C   JCI001 
EFFDUtlD) = EFK3»5EF«AMlNlt IHVDDC(JD)/WVDDTS( ITU ,PED) C   JCI001 
IF ( 10MU.IÜ.3.ÜR.IOMU.EQ.5I   CO   TO   6909 
EFFDA IID) = EFFDA<ID)»f DEFCP(ID) 
tf FD[>IID)*EFFODf |OI*FDEFCPIIDI 

6909   CONTINUE 

SUBROUTINE   TIMET 
C THEATER   CONTROL   ROUTINE   FOR   I/O 

C TIMET   PROCESSES   ALL   RESOURCE   CHANGES   THAT   OCCUR   DURING   THE   WAR 
C CALLED   BY   TMAIN 
C CALLS   ASSIGN,   MSREAD.   MSWRIT,   CVFW 

REAL   NSUTD .NTSUDT,INTDA,INTDE,INT05 

COMMON/EBB/ 
oo#»oo#35*os»S3c*oo6eoö»oooöeoiM>*o»dSöööaooa»«»oooi&i>aa*off#ci«o«*ö#ee»#o»de»»ooooo 

DIMENSION IREC121I,ZRECI 21),ZEP0(1>,IVAL(15 I,ZVAL115) 
C0MMUN/TNF5C3/NC3ÜDI2),XC3DD18,21,YC3DDC8,2 I, 1 JCI001 

» NC0.1DI2) ,XC0MDC8,2),YC0MDI8,2), I JCI001 
FCLWL(I0,2) I JCIOOl 

EOUIVALENCE C1 RFC! 1 ),ZRECl1)),I ION ,1REC 11) > , IIFN,IREC«2 I), 
• IK8A,1REC(8)),(KREG,IRECU0)),(KSA,IRECI9)),(IT,1REC17)), 
• tlRECUI.UD) , 
»   UCÜDE, IREC 13)), (1ST, IREC 14)) ,CI TO,IREC(5)»,(I INC,IREC(61) , 
• (:VAL(1),IREC(7)],(1VALI1),ZVAL11 )) . INEPD11),ZEPD(1)) 

ITT = 1TTD 
ITT=15 

C   10)    READ   TIME-T    INPUTS 
C 

WVDD=0. 
COMD=0. 1   JCIOOl 
DQ   910   IH*1,HM 
NVDD = t.VD0*VlWDSFlTW,L)»W01VIIW,IIDI 
T3EW=TWDIIW,1T) I   JCIOOl 
IF(TGEK.GT.0.)C0MD=COMD*FCLWL(IU,LJ»WDIVtlW,!ID»/T0EV I   JCIOOl 

910   CONTINUE 
C COMPUTE   OIVISION   EFFECTIVENESS 

PPS = PDIV(I 1D1/TPDUT) 
CALL   CVFW(NEOEF(L).XDEF(I,L),YOEFU,U.PPS,PEDI 
DSH=SD1VII I01/PCSDIIT) 
CALL   CVFWINSEFFIL) ,XSEFF II,LI,Y5EFFl1,L),DSH,SEF) 

C-...   COMPUTE   C*»3  DEGRADATION I   JCIOOl 
CALL   CVFH(NCOMDIL).XC0MDI1,L),YCOHDC1,L).COMD.CCCO1 I   JCIOOl 

C...   COMPUTE   C»»3/D   EFFECTIVENESS   FACTOR I   JCIOOl 
CALL   CVFWCNC3DDIL),XC3D0(1,L I,YC3DDI1,L I ,CCCD,EFFC3) I   JCIOOl 
EFFDDII1D) =£FFC3«SEFeAMINl KWVDD/WVODTSdT) ),PED) C   JCIOOl 
lF(lUMU.Eö.3.0R.iaMU.E0-5)   GO   TQ   6908 
EFFDD HID) =CFFD0tIID)*FDtFCPUID) 

6908   CONTINUE 
C ASSIGN   OIVISION   TO   A   PARTICULAR   LOCATION   IN   THEATER 

CALL   ASSIGN!IDN,I ID,KBA,KSA,KREG,L) 
IBALD (I ID)= KEA 
NDIBAtK5A,L)=NDl8A(KSA,L Ml 
J=NDIBAtKSA,L) 
IDL!BA(J,KSA,L) = IID 

GQ   TO   8 7 
81   CONTINUE 

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 DSDEG 

DSDF'C DETERMINES THE FRACTIONAL DECREASE IN DIVISION, St 
THEATRE WEAPONS SYSTEMS BASED OF DECREASES IN DIVISION. 
ANO THEATER ASSETS SUCH AS WEAPONS SYSTEMS. SAM SYSTEMS. 
SYSItMS, ANl> AIRUAM.S 

REAL NSUTD.NTSUDT, 
999999009900000000099990 

C3MM0N/3BB/ 

INTDA,INTDE,INTDS 
00009000099909003090999999999990909999 

C0MK0N/TNFSC1/INAB 
CDMM0N/TNF5C2/NC3S 

» FDDS 
» FABD 
» F5SM 
» FSA* 
C0MH0N/TNFSC3/NC3D 

' NCOM 
• FCL* 
COMMON/TNFSCt/NEDL 

> JESC 
» TECP 

YF-I3) 
ASIDE(2) 
.ASIDE/' 

15 

9000 

16 

REAL 
DIME 
DATA 
M0T = 
DO 2 
TEQP 
CONT 
DO 5 
NUR» 
ND2 = 
DO 1 
NKS = 
NRT = 
DO 1 
IRT = 
IF e i 
C0N1 
WRIT 
FORM 

» 
STOP 
CONT 
F1 = F 
F2 = F 
F3*F 
SUM = 

99900000090009900999999999999900099999 

FC8.2) ,INABRC8,2),INAB212) 
D(2),XC3SDI8,2I,YC3SDC8,2), 
4D(8,2),FSDSAD(8,2>,FTDSA0I8,2), 
CC(2) ,A8SFCC(8,2),ABSRCC{8,2!,ABCZCC{2 
CCI2) ,TS5,MIRt8,2),SSSMIMC8,2),5SSMILC8 
CC(2),TSAMIRt3,2),TSAMIZ(2l,SSAMIF{3,2 
0(2) , XC3D0(8,2) , YC3DDC8.Z) , 
D(2> ,XC0M0 18,2),YC0MDI8,2) , 
L(I0,2) 
Y<2) ,XEDLYJ8,2),YEDLY18,2,2), 
18,3,2),IWAUTIB,2),1FPLS(8,2), 
D(2),SEÜP0e8,2),CTIME(8,2) 

98 AST 
NSION 
ASTYP 

JCON 
L = l,2 

DtL>=0 
INUE 
15*1. 

0 
0 
0 L = l, 
NWCL) 
NX(L) 
5 IR=1 
IR«NRR 
S.LE.N 
INUE 
EC6.90 
ATC1* 

DIVISION',»SECTOR  •,'THEATRE '.'BLUE' 

NS 

,NRT 

HSRCIRTDC0T0 16 

00) 
,'N0NREC 
•INC0MP 

OVERABLE DATA ERROR   SECTOR/REGION 
ATIBILITY   IN   SUBROUTINE   DSDEG') 

INUE 
A3DCCCL) 
SSMCCK) 
SAMCCIL) 
( 2«F3 

I JCIOOI 
CTOR, ANO I JCIOOI 
SECTOR    I JCI001 
SSM      I JCI001 

I JC1001 
I JCI001 
I JCI001 

999999999999999999 

99909999 09 99999999 

I JCI001 
I JCI001 
1 JCI001 

).            I JCI001 
,2).      I JCI001 
)         I JCIOOI 

I JCIOOI 
I JCI0O1 
I JCIOOI 
1 JCIOOI 
1 JCIOOI 
I JCIOOI 
t JCIOOI 
1 JCIOOI 

.•RED •/  I JCIOOI 
1 JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
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IF UNAOMIStU .CT.O.AND.INABZtll.OT.OJ&DTD   17 I   JCI0O1 
IF(INACR(IS,L).CT.O   .OR. 1NABZU) .GT.01GOTO   19 I   JC 1 001 
F1=0. I   JCIQ01 
F2»F2/5UM I   JC1U01 
F3*F3/5UK I   JC1001 
GOTO   17 1   JC1001 

19 Fl'FMFl I   JCIOOI 
17 ETD=0.?»F1»CABSRCCCIS,L)«ABCZCC(LIl*F2»$SMSRS «IS ,L J/TSSM IRUStLl»   I   JC1001 

•   O.S«F3o<ALI<5R(l,IR,l)/lSAMIRtIR,L)«ALRSm,LI/TSAMIZtL)) I   JC1001 
TEUPDCl I'TtLPDClMElD I   JCI001 

F1=FABDCCIL) (   JCtOOl 
F2-FSSMCCIL) I   JCIOOi 
F3=FSAMCCIL) I   JCIOOI 
SUM=F2«F3 1   JCIOOI 
IF!INABFtlS.L) .GT.01G0T0   21 I   JCIOOI 
F1*0- I    JCIOOI 
F2>F2/SUM I    JCIOOI 
F3-F3/SUM I    JCIOOI 

21    ESD-   F1»ABSFCC(IS,L1   ♦   F3»BMRS tl . IR, L1/55AM I F« IR,,L)   ♦ 1   JCIOOI 
• 0.5»F2»C5SMSFStl,lS,LJ/SSSMIMClS,Ll*SSMSFSf2,!S.D/SSSHrLUS,U> I JCIOOI 

SEQPDUS.L)=ESD I JCIOOI 
EOD=0. I JCIOOI 
IFINÜSIISrL).LE.OJGDTD 18 1 JCIOOI 
ND1»1*N02 I JCIOOI 
ND2=ND2*NDSC1S,L) I JCIOOI 
DO 20 IDS«ND1,ND2 1 JCIOOI 
1D-1DLABACIDS, IS) -I JCIOOI 
IT = 1TD( ID) 1 JCIOOI 
00 22 Irt-l.NWS t JCIOOI 
TOEM-TKOdKtIT ) 1 JCIOOI 
IF(7CEW.GT.0.1EOO=ED0»FCLWHIW,LI»K0IVtl«tlOl/T0EH I   JCIOOI 

22          CONTINUE I   JCIOOI 
20 CONTINUE I JCIOOI 

EDD=EDD/NDStrS,L) I   JCIOOI 
18 CONTINUE I JCIOOI 

E0D = 5aRT(EDDaE5DI I JCIOOI 
CALL CVFH(NC3S0(LI.XC3S0(l,LJ,YC3SDCl,L)tE0D,SDEGl I JCIOOI 
FDD5AD(IS,L)*S0EG . I JCIOOI 
CALL CVFWtNC3SDtL),XC3SD(l,Ll,YC3SDtl,L)tESDtSDEG» 1 JCIOOI 
FSDSAD(IS,L)=5DEG I JCIOOI 
CALL CVFWlNC3SDCL),XC3SD{l,LI,YC3SDllfL),ETD,SDE&l 1 JCIOOI 
FTD5AD!1S,L)=5DE& I JCIOOI 
NRR=NNR*NR(L> I   JCIOOI 

10          CONTINUE 1   JCIOOI 
5             CONTINUE I   JCIOOI 

DO   3   L«l.2 I   JCIOOI 
TEOPDlL)*TEQPD(L)/NS I   JCIOOI 

3             CONTINUE I   JCIOOI 
IFIIPRS.NE .DGOTO   50 I   JCIOOI 
KRITEIMOT.IOO)ICYCLE.INCYL I   JCIOOI 
DO   <.0   L = l,2 I   JCIOOI 
KR1TECMOT,101IASIDECL),(IS,IS«1,NS> I   JCIOOI 
WRnEiM0T,102)ASTYP(l),(FDD5ADCIS,L),IS«I,NSJ I JCIOOI 
KRITE(M0T,102IASTYP(2),(FSDSAD«IS,L),IS»1,NS) I JCIOOI 
KRlTEtM0T,]02)ASTYI>C3J,«FTDSADIIS,L),I5*l,NS) 1 JCIOOI 
WRITE(MOT,103) I JCIOOI 

40    CONTINUE I JCIOOI 
50    RETURN I JCIOOI 
100 FORMAT!'1*,'TABLE  N2A  CYCLE' ,2X,l«,18X,'DELIVERY SYSTEM •, I JCIOOI 

• 'DEGRADATION FACTORS DUE TO CCC 0EGRADATION•/IOX,«SUBCYCLE• , 1 JCIOOI 
»2X,1<./1X,]19I1H-)) I JCIOOI 

101 FURMATi'0»,A«, • SIDE',5X,'SECTOR',6X,8(I2.8X)/5(2H -I) I JCIOOI 
102 FORMATl'O'.AS,' 5Y5TEM•,8X,8«F7.3,3XJ) I JCIOOI 
103 FORMAT!////) I JCIOOI 

END t JCIOOI 
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SUBROUTINE NUCCCD I JCIOOl 
C     000000000000000000000000000000009000900000000000000«•««»«««»•««s»äJ JCIOOl 

C     NUCCCO DETERMINES THE Coo3/D FACTORS FOR AIRBASE ASSETS AT THE    I JCIOOl 
C       END OF EACH NUCLEAR / CHEMICAL SUBCYCLE I JCIOOl 
C     0000000000000000090090000009000000000000000000900000000909990909991 JCIOOl 

REAL NSUTD,NTSUDT,INTDA,1NTDE,INTDS I JCIOOl 
0OOOOOO0OOOOO00OOO0OOO09OOO0OO0OOOO0OO00OOOOOOOOOOOO0O0OOOOOOOO9999OO9O9O9OOOOOO 

COMMON/BBB/ 
0O0O9O000900990900000 9 009 000000000 00 90 0000 09009909 9 000 00000 0 9 00000009000 0 099 09 90 

COMMON/TNFSU/INABF(8,2),1NABR(8,2 ) ,INABZ12) 
COHM0N/TNFSC2/NC3SD(2),XC3SD(8,2I,YC3SD«8,2). 

• FDDSAD(8,2 1,FS0SA0«8,2),FTDSADI8,2}, 
• FABDCCC21,ABSFCC(8,2 )fABSRCC(e,21,ABCZCC(21, 
• FSSMCC(2),TSSHIRt8,2),55SMIM(8,2l,SSSHIL(8,2>, 
• FSAMCC«2>,TSAMIR(3,2I,TSAHIZ(2I,SSAHIF(3,2I 
C0MN0N/TNFSC3/NC3DD(2),XC30Dt8,2),YC30D18,2), 

• NCOMD(2),XCOMD«8,2),YC0MD(8,2), 
o FCLWK10.2) 
REAL08 ATYP<3) 
DIMENSION NMABF(B,2),NNABR(8,2),NNABZ«2),I0PTHI71,I5I0l7) 
DIMENSION A51DEC2) 
DATA ATYP/'FORWARD ','  REAR  •,• COMKZ  •/ 
DATA ASIDE/'BLUE'.'RED •/ 
DATA   NNABF.NNABR,NNABZ/34»0/ 
DATA   IOPTH   /3,2,1,«,1,2,3/ 
DATA   IS ID   /2,2,2,0,1,1,1/ 
MOT*JCON 
DO   2   L = I,2 
NNABZ(L)*0 
ABCZCCID'O. 
DO   3   IS=I,NS 
NNABF(IS,L)=0 
NNABR(IS,L)*0 
ABSFCC(I5,L1*0. 
ABSRCC(1S,L)*0. 

3     CONTINUE 
2     CONTINUE 

CALL TAt(NBA,NS, IA8AS,NDFAB,NDRAB,ISTAT) 
DO 9 1 = 1,NAB 
1W0RDU3.11-100 
IWORDIK.,1 1*100 
LOC-IAFBAII) 
1S=M0D(LCC-1,NS)*1 
IST-ISTAT(LCC) 
L«ISID(1SI I 
M=IDPTHIIST) 
CO   TU   (fa,7,8,9),M 

C DfcGSRI.R.t   •   DEGRADED   OPERATING   CAPABILITY   PER  NOTIONAL   BASE 
C «FORWARD,REAR   OR   COMMZ)   •   SUM   OF   OP.   CAP.  OF   ACTUAL   BASES   IN 
C SEClUk   DIVIDED   BY  NO.   ACTUAL   BASES 

6 ABSFCCI15,n«ABSKC«lS,L)«0CNUC(II 
NNABF(IS,L)-NNABF(IS>LMI 
&0TU9 

7 ABlRCC«l$,lMAeSRCCIIS,LJ«OCNUC(I) 
NNABRlIS.l )--NNA(lRIIS,L'J«l 
GUTU9 

8 ABCZCC(L)»ABCZCC(L)*OCNUCtI) 
NNAilZ(l)«NNABZ«L)»l 

9 CONTINUE 
DO   5   L«l,2 
DO   4   IS-l.NS 
IFIICYCLE.GT.IIGOTD   10 
INABFUS,L)»NNABF(IS,L1 
1NA8R IIS.Ll=NNAGR(IS.L) 
INABZtl) >NNADZ(L) 

10   CflNVlNUF 
IF (INAIU (1 S.l) .It.li IABSF CC(IS,L1«0. 
IF(1NABR(IS,L).LE.0)ABSRCC(IS.L)«0. 
IF(NNABF(IS.L) .GT.0)ABSFCC11S,L)»ABSFCCfIS,L>/NNABF(IS,LI 
IF(NNABR(IS,L).GT.01ABSRCC(IS,L1«ABSRCC«IS.L1/NNABRtIS,LI 

4   CONTINUE 
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I JCIOOl 
I JCIOOl 
I JCIOOl 
1 JCIOOl 
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IF(INABZ(L).LE.0)A3CZCC(L>«0. r JCI001 
1F(NNABZ(L).GT .OIABCZCCILJ = ABCZCC ( L)/NNABZU > '                                   I JCIOOl 

5   CONTINUE I JCIOOl 
JFdPRS.NE.llGOTO  20 I JCIOOl 
WRITEIMOT.IOO)1CYCLE.1NCYL I JCIOOl 
DO   «.0   L = l,2 t JCIOOl 
WRlTE(MaT,101)ASIDE(L),(IS,IS»l,NSl I JCIOOl 
WRITE (HOT, 102 ) ATYP (1),((NNABFlIS.DtABSFCC'15,1) )tIS=l,NS> I JCIOOl 
WRITE(MCT,102 1ATYP(2) ,( l NNABR I IS , L I .ABSRCCUS ,L ) ),IS=1,N5) I JCIOOl 
WRITE(KDT,1021ATYP(3),NNABZ(LI ,ABCZCC(L) I JCIOOl 

«0           CONTINUE I JCIOOl 
20           CONTINUE I JCIOOl 

RETURN I JCIOOl 
100 FORKATI'l', «TABLE     Ql        CYCLE•,2X,14,18X,«AIRBASE DEGRADATION   •,     I JCIOOl 

• ■FACTORS'/10X,,SUBCYCLE»,2X,I<./1XIU9(1H-1) 1 JCIOOl 
101 FORKATCO'tA«»' SI DE " ,5X ,»SECTOR • ,7X ,8 112.I0X 1/5 (2H -1.13X, I JCIOOl 

• Sed'.ZX,'DEGRADED •)) I JCIOOl 
102 FORMATI'0',AB,'AIRBASES•,6X,8(12,2X.FS.3,3X1) I JCIOOl 

END I JCIOOl 

FUNCTION NWHINV(IWC,IWS,K1YD,IP0S.IS,L,IFLAG> 

»00009999009000009000000000000990090000099999000000000009999000000 

ROUTINE ESTABLISHES THE CURRENT INVENTORY FOR lUYD YIELDS FOR 
EACH WEAPON CATEGORY IN POSITION IPOS IN SECTOR IS FOR SIOE-L, 
IT ALSO ESTABLISHES THE MAXIMUM NUMBER OF ROUNOS WHICH CAN BE 
FIRED FROM A GIVEN POSITION AND RETURN5 THE SMALLER OF THE 
TWO VALUES AS THE NUMBER OF ROUNDS AVAILABLE. 
FUNCTION NWH1NV IS CALLED BY NUCWPJ AND PREYLD. 

O0OO9999Oft9993ft0999909909O9O OOeO0O0O9O«99«O0990O9»9O««009«O900OOOO 

REAL NSUTD,NTSU0T,1NTDA,INTDE,INTDS 
999090»9ft»OO«o90 oooft09900 090O909»9 990909 «9990999O9 9000 099999999**99999»09099 990« 

COMMON/BOB/ 
O0O0OOO99 99099 99 99ft999 09 9 9OOO0«909 99«9 99Oft«OOOOOft0O000000O««ft0»O0O99OOO9O000O000 

COMMCN/LDCALI/AIWCO) ,AS IDE 12) ,NIWAS.NNIWAS 121 ,NPT 17,4,301, 
X IWLIDSI100,2),IWLCOTIIOO,2),IWLTZN(100,2I 
1 .■IWLTLOI 100,2 1, IWLBT( 100,2) , 1 WL( 100 ,2 ) ,WL YLD (100 ,2 I 
X        ,XIWY(<.2,21,KIWYF(<.2,2) ,K IWYL (42,2 I .NNYOS I 2) 
2 ,WLCEP(100,2I,IWLH0B(100,2» 

COMMON/LOCAA1/N5FR0(4,2,2),NSFRS(5,2,2), 
1 NSFiU(5,2,2) ,NDT 
C0MMDN/AFSTF2/  AFDIM(22,4] 
CDHMON/TNFSC2/NC3SD(2>,XC3S0(8,2),YC3SDC8,2), 1 JCIOOl 

» FDDSAD(8,2),FSDSAD(8 ,2 I.FTDSADI 8,2), I JCIOOl 
» FAB0CC(2),ABSFCC(8,2),ABSRCC(B,2),ABCZCC(2),        I JCIOOl 
• FSSMCCI2I,TSSMIR(8,2I,SSSMIM(8,2),SSSMILCB,2),      I JCIOOl 
* FSAMCCI2),TSAHIR(3,2»,TSAMIZ(2),SSAMIF(3,2J I JCIOOl 

C 
C     CHECK FOR MULTIPLE YIELD 
C 

lYD'KIYD 
IFIIDLYLDdWC,IWS.Ll.EQ.il    IYD = 1 
LIS = L*2»U5-1) 

C 
C     DETERMINE WEAPON CATEGORY 
C 

GO TO (100,200,300),IWC 
C 
C     DIVISION WEAPON SYSTEMS 
C 

100   NWHINV=NDWHD(lWS,IYD,LIS)»FDSP0S(IW5tIP0S,L> 
IF(IFLAG.EO.Z)   RETURN 

NNWF1R   *  NDW51(IWS,I5,L»«FDSP0S(IWS,1P0S,L)»KNFRD{IW5,L)* C   JCIOOl 
•     FDDSADMS.L)   -  NSFRD(IWS,IPOS,L) C   JCIOOl 

IF(NNWFIR   .LT.   NWH1NV)   NWHINV   =   HNWFIR 
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RETURN 
C 
C SECTOR   WEAPON   SYSTEMS 
c 

200   NWHINV = NSWHSUWS,IY0,US)»FSSPOSUWS,IPOS,ll 
If (IFLAG.EC.2)   RETURN 

C 
NNWF1R   =   N5WSI11 WS,1S,L)»FSSPGSIIMS.IPOS,II»MNFRSllV5.il» C   JCIOOI 

•     F5DSADUS.il   -  NSFRSiIWS.IPOS.LI C   JCI001 
IFINNWF1R   .IT.   NWHINV)   NWHINV   «  TMWFIR 

C 
RETURN 

C 
C     THEATER WEAPON SYSTEMS 
C 

330   NWHlNV'NTWHT(IW5.IYD.L)»rTSP0SHWS,IP05,LI 
IF MFLAG.EQ.i)   RETURN 

NNWFIR   =   NTWSIU WS , 1 S,L I »FTSPDSC IWS , IPOS.l I »MNFRTUWS ,11 • C   JC100I 
►      FTOSAOUS.l)   -  NSFRTCIWS,lPOS,l> C   JCIOOI 

1FCNNWFIR    .IT.   NWHINV)   NWHINV   «  NNWFIR 

RETURN 

END 

Subroutine DAMEVL 

DO 775 IAT = 1,7 
c 
C GET NUMBER OF SHELTERED AND UNSHELTERED A/C OF TYPE IAT IN 
C        PARKING AREA IPR. IN ORDER TO CALCULATE ACTUAL AIRCRAFT AND 
C SHELTER KILLS. 
C 

RSH=0. 
NSUM-0 
DÜ   750   1ATT=I,7 

750        IFdPSHlAt IATT.U.LT.IPSHLAIIAT.LI I   NSUH=NSUM«NACTPA{ I ATT, I PR) 
IFINSUM.CT.NSHPA(IPRI)   GO   TO   755 
R5H      =MIN0(NSHPA(IPR)-N5UM,NACTPAIIAT,IPR1) 

755        RNUSH   «   FLOATINACTPAIIAT.IPRIl-  RSH 
APDMUAT1    *   APDMtlAT)   *   KNUSH»DAMM[JPA) 
APDMUAT) = APDM(IAT)*RSH*DAMSUPA) 
APDMHUAT) = APDMH(IAT) « RNUSH» IDAHH CJPA1 - DAMAUPAI) 
APDMTIIATI*APDMT(IAT)*RNUSH»DAMAUPA)*RSH»DAMS(JPA) 

775 CONTINUE 
C     SHELTERS DESTROYED 

SHDM * SHDM * DAMS UPA ) »FLOAT« NSHP A{ I PR ) 1 
SHDMT =• SHDMT ♦ DAMS(JPA)»FLOAT(NSHPAtIPR)) 

780 CONTINUE 
790 CONTINUE 

ARHLF = 20000000. 
DLKLC =  ARC/ARHLF C CJIOOI 
IFIDLKLC .GT . 1.) DLKLC » I. 

C     THIS IS NECESSARY SINCE LETHAL AREA MAY CDVER MORE THAN AIRFIELD 
DLKLC - DIKIC»ARHIF»PDENSS/1000000. I JCIOOI 
CCTEM = CCTEH ♦ ARC»PDENSS/1000000. I JCIOOI 
CFTEM = CFTEM ♦ ARL*PDENSS/IOOOOOO. I JCIOOI 

C 
C PRINT A SUMMARY OF DAMAGE INFLICTED. 
C 

IFIIPRS .NE. 1) GO TO 6016 
WRITE 11 NU,60)5) UB.DLK LI. DLKLC, IA POM 11 ACT I, I ACT-1.7), SHDM. 

• TMPLOW 
6016  CONTINUE 
C 
C UPDATE NUMBERS OF A/C SHELTERS AND PEOPLE ON AIRBASES 
C 

53 



APPENDIX  A 

DU   810   IAT'1,7 
IKDRDUAT, IABI«[waRD(lAT,IAB)-IFIX(APDHtlAT)) 
IF(IkORDCIAT ,1AB1.LT.0)    IWORDlI AT,IAB)=0 

810 CONTINUE 
IW0RDtll,IAB)»IW0RD(ll,IA3)-lFIX(5H0M) 
IF( 1K0R0C1 1, IAB) .LT.0)    t WORD 111, I AB) =0 
Iii0SD(12,IABI = IK0RD(12,lAB)-lFlX(DLKLL) 1   JCI001 
IFCIWGRDU2, IAB) .LT.O)    1 KORD tl 2, 1A B) =0 I   JCI001 
IFHPML    .LT.   O.OUOl)   tO   TU   811 
TEMP= IwriRÜ 11 3, IAB) 
JWUHü H J»l Ab) = Tr KP»! 1 .-DLKLL/lf'HL)   «.5 

811 CONTINUE 
C CALCULATE   tAPAHILITY  OF   AIKBASE   INDEXED  BY   IAB I   JCIOOl 

TEMP'IWURDU i, IAb) I   JCIOOl 
TEMP«1.-TEMP/100. I   JCIOOl 
CALL   CVFW(NCCDPCU2),XOCDPC1,L2I,YOCDPU,L2),TEKP,PDE,G> I   JCIOOl 
A3DE&*AMINliPDEG,TMPlOW) I   JCIOOl 
0CNUC{IA8)*OCNUCCIAB»»ABDEG I   JCIOOl 
DD   812   1 AT .=   1 ,7 
CADAMCIAT.L2)    *   CADAMCIAT,L21   ♦  APDMMUAT) 

812 CONTINUE 
220 CUNT1HUE 

C END   OF   DO-LCHIP   ON   NUCLEAR   FIRE   MISSION   I   BECUN   IN   SECTION   300 
II (NAH!    .! U.   () I   (.0   1(1   ?? \ 

C UIHIAII      Uli Ali 
TCANAMJ5.L2) « TCANAFCJS.L2» ♦ DLKLLT 
DO 813 IAC = 1,7 
T0SNAC(IAC,JS,L21   -   TDSNAC(I AC,JS,L2)   *   APDKTtlAC) 
TDHNACIIAC,JS,L2»   *   TDMNACUAC ,JS,L21   *   APDKMtlAC) 

813     CONTINUE 
TDSNASfJS,L2)   *   TDSNASIJ5.L2 I   *   SHDHT 
IFtlPRS      -NE.   1)   CO   TO     6021 
WRITE(.INO,6020)   DLKLLT,      tAPDMTC IACT >, IACT   »   1,7),SHDKT 

6021     CONTINUE 
221        CONTINUE 
C 

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 

•••»•••*»••*••»0**•*••*••»#••••••»•••••••••#••*••»••00090000000000 

ROUTINE DETERMINES THE PROPOSED AND CURRENT STATE OF NUCLEAR 
ESCALATION AND THE DELAY TIME BEFORE THE PROPOSED STATE CAN BE 
ACTIVATED. 

000900000000*00000000000000000000090000000000000000000000000000000 

REAL NSUTD.NTSUDT.INTDA.INTDE.INTDS 
*o*»0*o°0oooo9oo0O0oooo00oooo99O9oo99O900O099Oooooooooo*o*0O0ooo0*o9oooo9oooo*9O 

COHMON/BBB/ 
OO0O0OO0OOO0O09000O0990990OO09099999OOO0OOOOO0OOOO0OOOOO0OOOO0O0000O00OO0O00OOOO 

C0MM0N/TNFSC/NEDLYI21 .XEDLY {8 ,2) , YEDLY 18 ,2 , 2 I , I JCIOOl 
» JESC(8,3,2),IWAUTI8,2),IFPLSC8,2J, I JCIOOl 
* TE0PD(2),SEQPD{8,2),CTIME(8,2J I JCIOOl 
REAL»8 AQUT(8).ANONE,ADELAY,APRES I JCIOOl 
REAL** AS1DEI2 l.DTJKECB) .C0MM018) I JCIOOl 
OATA ANONE,ADELAY,APRES/1 NONE  •,» DELAYED'," PRESENT'/ I JCIOOl 
DATA ASIDE/'BLUE'.'RED »/ I JCIOOl 
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1N0=JCUN I JCIOOI 
IfIIPRS.NE .OlHRIlEdNO,90001 IC YCLE .1NCYL ,U S , 1S«1 ,NS > I JCIOOI 
DO   1C00   L = l,2 I JCIOOI 
00   1200   IS=1,NS I JCIOOI 
DELAY=0. I JCIOOI 
CDEG=SQRT(TEaPD(L)oSEQPDtIS,LI) I JCIOOI 
C0MH0IIS1=CDEG I JCIOOI 
DO   1205   ITC«1,3 J JCIOOI 
IF (JE SCI IS, ITC ,L).LT.0.CR-JESC(IS,ITC,LI.GE.1ESC(IS,ITC,LI) I JCIOOI 

• GOTO 1205 ! JCIOOI 
ITMP=1ESC tIS.ITC.L) I JCIOOI 
IHJESCdS,ITC,L).NE.O)ITMP = -ITMP I JCIOOI 
JE5CIIS, ITC.L)=ITMP I JCIOOI 

1205     IESC 115,ITC.L)=0 J JCIOOI 
IFC1WAUTII S,L) -NE.OIGOTO   1215 I JCIOOI 
DO   1210   nC = l,3 I JCIOOI 
lFUESCMS.ITC.il.NE.OIGOTO   1220 I JCIOOI 

1210      CONTINUE I JCIOOI 
CTIHEUS.L )«0. I JCIOOI 
DTIHE tlS1 = 0. I JCIOOI 
GOTO   1200 I JCIOOI 

1220      IKAUTIIS.UO I JCIOOI 
CTIMECIS.L1=0. I JCIOOI 

1215      IFdFPlS(IS.L).NE.OJGOTO   1225 I JCIOOI 
CALL   CVFW<NE0lY(L),XE0lY(l,l)fYEDlYM,l,U,CDEG,DELAY) I JCIOOI 
GOTO   1230 1 JCIOOI 

1225      CALL   CVFW(NEl)LYU) ,XEDLY(1,L),Y[DIY(1,2,1),CDEG,DELAY) I JCIOOI 
1230     CTIMt (IS,L)'CTIMEUS,L)*12./NN5C I JCIOOI 

0T1ML IISI'UILAY I JCIOOI 
lFIDlLAY.GT.CTIMEdS.UJGUTO   1200 I JCIOOI 
DO   1235   ITCd,3 I JCIOOI 
lESCMS.ITC.Ll'IABSUESCUS.ITC.L)) I JCIOOI 

1235     JESCIIS,ITC.LJ =0 1 JCIOOI 
1WAUTIIS.L )«0 I JCIOOI 
IFPLS(IS,l) = l I JCIOOI 

1200      C3NTINUF I JCIOOI 
If IH'hS.IÜ.OIKITP   1000 I JCIOOI 
MRIIl IINII.'yOOMASIDlIL) I JCIOOI 
DO   1020   lS'l.NS I JCIOOI 
A0UTdS)=ANONE I JCIOOI 
1FIIWAUTtIS.L).EO.OIGOTO   1015 1 JCIOOI 
AOUTdS)=ADELAY I JCIOOI 
GOTO   1020 I JCIOOI 

1015     DO   1016   ITC=1,3 I JCIOOI 
IFI1ESC IIS,ITC,LI.NE.OIGOTO   1018 I JCIOOI 

101b     CONTINUE I JCIOOI 
GOTO   1020 1 JCIOOI 

101«      A0UTI151*APRES I JCIOOI 
1020      CONTINUE I JCIOOI 

WRITl UND,9001 HAOUTdSI .15*1.NS) I JCIOOI 
WR IT( (INO.TO? HCTIMF (1 S.L I.IS'I .N5) \ JCIOOI 
WRlUdNU,9ll03)lDdMtllSl,IS«l,NSl 1 JCIOOI 
WRITE (INO, 900<d(CO*NDIISl,I5=l,NSI I JCIOOI 

1000      CONTINUE I JCIOOI 
9000 F0RNATI////1X,'TABLE   NAA        CYCLE   • ,14,5X,'DELAYED   ESCALATIDNVIOX, I JCIOOI 

• •SUBCYCLE      ',U/lX,119dH-I//7X, 'SECTOR», 5X, 8(11.9X)/1 I JCIOOI 
9001 FORHATdX,'   ESCL   STATUS      M0CA8.2XI) I JCIOOI 
9002 FORMATdX, «CURRENT   TIME      •10(F8.1.2X)) I JCIOOI 
9003 FORMATdX,• DELAY TIME • 10IF8.1, 2X)) I JCIOOI 
900* FORMATdX, »COMHO DEGRAO • 10IF8.4.2XI1 I JCIOOI 
9005      FORMATI'O'.A4, •   S1DEV5I2H   -11 I JCIOOI 

RETURN 
C 

END 
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SUBROUTINE   NUCl 

90 «000*9009090 99 990 9909 099 «9 00 9999999999909 099** 0999 9«09O'99 9*999 oo> 

5ECON0ARY   CALLING  PROGRAM   FOR   THE   ROUTINES   WHICH 
DETERMINE   NUCLEAR   ESCALATION   STATES,   DETERMINE 
THE   NUMBER   OF   NUCLEAR   WEAPON   SYSTEMS,   AND  REALLOCATES 
STOCKS   OF   NUCLEAR   WARHEADS   TO   SUPPLY   POOLS. 
SUBROUTINE   NUCI   IS   CALLED   BY   NUC   AND   CALLS   THE 
FOLLOWING   ROUTINES      ESCLAT,   NDSYIN      AND   WHINUP. 

0990000009000000090900090090000000099990000999009099999999999*9999 

REAL   NSUTO,NTSUOT,INTDA,1NTDE,INTDS 
9**»9«a9 99OO99e9O9»99»«9«93O9 9«»99 9»99O9*O«9999«999909 09OOO999999 99*0a*09»999*9* 

CDMMDN/BBB/ 

DETERMINE ESCLATION STATE 

CALL ESCLAT 

DETERMINE IF THIS CALL WAS ONLY FOR ESCLATIQN STATES 

IFIKFLAG.EQ.2) GO TO 100 

DETERMINE NUMBER OF NUCLEAR DELIVERY SYSTEMS 

CALL EOELAY I JCI001 

DO   10   IS = 1,NS 
'   DO   10   ITC=1,3 

00   10   L-I»2 
IFUESCI IS.lTC.LKNt.O)   GO  TO  SO 

10   CONTINUE 
GO TO 100 

50 CONTINUE 
CALL NDSYIN 

REALLOCATE INVENTORY OF NUCLEAR WARHEADS 

C 
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 

9**000oo90o0o9oo9oooo40oooo0oo999999999 99**99990**9*0 *9099*99O9999»o*99 

TARACA SIMULATE5 ACQUISITION OF TARGETS IN THE ACTIVE BATTLE AREA 
OP A GIVEN SECTOR BY GROUND, ARMY-AIR AND AIR FORCE SENSORS 
5ENS0RES MAY OPERATE IN STANDOFF (FIXED OR VERTICAL), STANDOFF 
(MOVING) OR PENETRATING  MODE 
SENSORS MAY BE CONTINUOUSLY OPERATING OR GLIMPSE SENSORS 

CALLED BY TARACO 
CALLS TARACE 

00000*09900000090030000*000000000000090000000*0000900000000000000000000 

REAL NSUTD,NTSUDT,1NTDA,INTDE.INTDS 
909099 99999990 99 99 0999999999999999999994 99999999999999999990999909*94*******9**0 

COMMON/SBB/ 
99999 9 90 90 999 099 9999 99 009 9009 99999 0000 09 99 «99 9990 99009 0900909999999900099999*990 

C0MM0N/TNFSC1/ INABM8.2) ,1NABR(8,2],INABZ12) I JCI001 
C0MMUN/TNFSC2/NC3SD(2>,XC3SD(8,21,YC350t8,2>, I JCI001 

» FD0S»D(8,2>,FSDSAD(8,2),FTDSADI8,2), I JCI001 
« FABDCC(2),ABSFCC(8,2),ABSRCC(8,2I,ABCZCCI2>, t JCI001 
» FSSMCC<2),TSSMIR(8,2),SSSMIH(8,21,SSSMIL(B,Z), I JCI001 
0 F5AMCC12),TSAMIR(3,2),TSAMIZ«2>,SSAHIF(3,2) I JCI001 
C0MM0N/TNFSC3/NC3DDI2).XC3DDI8,2),YC3DDC8,2), I JCI001 

• NCD^D(2).XC0MD(8,2),YCOMDI8,2), I JCI001 
0               FCLWL(I0,2) I JC1001 
C0MM0N/TNFSC/NEDLY12) ,XEDLY(8,2) , YEDLY(B ,2 ,2 1 , I JCI001 

» JESC(8,3,2),IWAUT(8,2I,IFPLS(8,2], I JCI001 
* TEQPDI2).SEQPDIB.2),CTIME(8,2) I JCI001 
C0MM0N/TNFSC5/NGSFD(2) ,XGSFD[8 ,2),YGSFOC8,2) , I JCI001 

9 NAAFDI2),XAAFD(8,2),YAAFD(8,2). ! JCI001 
0 NAFFDI2),XAFFD18,2),YAFFD(8,2) I JCI001 
C3MM0N/L0CAL3/ JS 

C 
C THESE   ARE   WORKING   VARIABLES   TARGET   ACQUISTIDN   NEEDS   ONLY. 

COMMON   /TACli/   VISTWZ(<tO,ll I ,CE IT WZ CVO, 111 .RVLOST (6) , 
1 1WZBAM12),   KTERTA(I121 

C**9OOOO0OO90O0OOOO0O00OO00O0OOO**0* 

0IHENS1ON  PGSDT{7,«,30),PDSZDS(7,4,30>.GAP12).ASIDE(2) 
LOGICAL'l LJC1 (AI.MJCIC) 
EQUI VALENCE (LJCM1 I ,T JC I), IM JC1 (11 ,IJCM 
DATA ASIDE/'BLUE'.'RED •/ 1 JCI001 

C  —_ ■ ——     —_____  __. ——_— 
CIOO) INITIALIZE   WORKING 

1JC1*0 

VARIABLES 

FNNSCM. 
N2«0 
ÜIJ   fc   L'1,2 
N1«]«N2 
N2=U2«HDS(JS,L) 
N3*NSUIL) 
N<i*NZ{L) 
IF (IUTAM.EQ.I!   GO   TO <■ 

c *> • • *> TARGET   ACQUISITION   HODEl   NOT   USED, DETECTION PROB., SENSOR ERROR 
c AND   DELAY   TIME   ARE 

DU   3   I0S--N1.N2 
DO   3   ISU--1.H3 
00   3   IZ'l.N*. 

USER   INPUT 

PSZDDSIISU,IZ,ID5)«PSZD(ISU.1Z,LI 
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C 
c. 
c 

N5=NZtIl) 
N6=NW(L) 
1J=ND5<JS,I!) 
1JJ   »   NDSCJS.L) 

I   JCI001 

GIVEN  A   SENSING   AND   A   TARGET   DIVISION,   COMPUTE  DETECTION  PROB   FOR) 
EACH   SENSOR   TYPEIIGS)   VS   EACH   SUBUNIT   TYPEIISU)   IN   EACH   ZONE(IZ) 

21    IL1=IDLABAIICTSD,JS) 
IFIL.EQ.2)    IL1«IDLABAUCTSD*IJ,JS) 
IT 1 = 1TOIIL1» 
COMORO. 
DO   211   lW'l.Nb 
TOEW=TWOCIW,IT1) 
IF(TCJEW.GT.O.»COMD«COMO*FCLHL{IW,L»»HDIVCIW,IL1>/TOE« 

211        CONTINUE 
CALL   CVFKtNCOMDtL),XCOMDtl,L),YCOMD{l,L),COHD,CCCO) 
CALL CVFW{NGSFDCL),XGSFDtl,L),YGSFDll,L).CCCD,COHD) 

C... TSX = LOCATION OF SENSOR GROUP 
TSX = TSX*UFAC»DVWDTHeiTl>)/2. 
II   =   NDSIJS.l)   ♦   ICTTD 
IF(L    -EO.   2)    II   =   ICTTD 
1L2   ■   1DLABAI1CTTD,JS) 
1TEHP   =    ICTTD   ♦   IJJ 
IFIII.ta.   2)    IL2   =    IDCABAIITEMP.JS) 
1T2-ITDIIL2I 

C...   DSX   »   HORIZONTAL   DISTANCE,   SENSORS  TO  TARGET   EDGE 

JClOOl 
JCIOOl 
JClOOl 
JCIOOl 
JCIOOl 
JCIOOl 
JCIOOl 

c • • • • 
24 

c... 
c • • • • 

V* • • • 

2(>D1 

27 

28 

25 

2b 
30 

PASDT   =   PR 
PASDT'l.-l 
TEMP2 IS P 
TEHP2»C1-P 
IHTEMP2.L 
SENSOR OF 
TEMP2 - PR 
TEHP3 = PR 
TEMP3'1.-T 
PDSZDS WJL 
PDSZDSIISU 
FIND RUNNI 
PG5DT = PR 
TJCI=PGSDT 
IFtTJCl.EQ 
TJC1=TJCI« 
1FJTJCI.LT 
PGSDTtlSU, 
CDNIINUE 
DO 27 IRBS 
IF IRANGE.L 
CONTINUE 
IRBST^NN 

.TAESZD   AND 
ERROR   AN 

TAE5ZDU5U 
'   IRBST.L») 
TADSZÜUSU 
IF I 1PRD.E0 
WRITEtJNUC 
WRITtUNUC 
WRIIE CJNUC 
CONTINUE 
DY=DYi(P7D 
CONTINUE 
CONTINUE 
IFUPKÜ.EQ 

OBtPARTIC   SENSOR   ACOUIRES  PARTIC   TARGET  - GLIMPSEI 
l.-PDGE)»«{GLPGSCIGS.L)*T»CU 
ROBAPILITY   OF   NON-DETECTION  BY  ANY 
A3DT1*»TEKP1 I   JCIOOl 
T.1.E-10)T£HP2*0. I   JCIOOl 
THIS   TYPE 
OB(NQ   TYPE   IGS   SENSORS   ACÜU1RE   A   PARTICULAR   TARGET) 
OBtAT   LEAST   1   TYPE   IGS   SENSOR   ACQUIRES   A  PARTIC  TARGET) 
EMP2 
L   BE   USED   TO   COMPUTE   OVERALL   SENSOR   ERROR   AND   DELAY   TIME 
,12, I1)=PDSZD5U5U,IZ,11I«TEMP3 
NG   VALUE   OF   PROBABILITY   OF   NON   DETECTION 
OBCNO   SENSOR   OF   ANY   TYPE   ACOUIRES   A   PARTICULAR   TARGET! 
(ISU,12,11) 
.O.l&OTO   2*01 
TEMP2 
.l.E-101TJCI*0. 
11,11»=TJCI 

T=1,NN 
f.VHRBSItIRBST.D)   GO   TO   28 

TADSZD   CONTAIN   INTERMEDIATE   CALCULATIONS   FOR   SENSOR 
D   DELAY   TIME 
,IZ,11)   -   TAESZD(ISU,IZ,U)   «   tTEMP3»T ACGSRI IGS , 
•»2 
,IZ,I1)*TADSZD(ISU,IZ,I1)«TEMP3<MTADTGS(IGS.I)«C0MD) 
.0)   GO  TO   25 
,3201   DINTE&,RANGE 
,330)   )GS,IL1,ISU, IZ.IL2 
,200)   PASDT,TEMP3 

1   JCIOOl 

P!HtIZ,lI)»DVDPIH(IT2)/2.) 

,01   GO   TO   31 
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300) TARGET ACQUISITION BY ARMY-AIR SENSORS 

... COMPUTE DETECTION PROB FOR EACH SENSOR TYPEllASI ON EACH TYPE 
ARMY-AIR CARR1ERCIAC) ON EACH MISSI0NUM«1 STANDOFT, »2 PENETRA- 
TING! VS EACH TYPE SUBUNITIISU) IN EACH ZONE(IZ) Of EACH TARGET 
01 VISION{IDS I 

N7.NAACIL) 
N3-NASIL) 
Nt>«NDS(JS,ll> 
CEIT = CEITWZIITT.IWZI 
VIST = VIST'«'Zf ITT.IKZ1/1000. 
CCCD-SEUPD(JS.L) 1 JCI001 
CALL CVFWINAAFD(L),XAAFD{l,L),YAAFDCl,l),CCCD,COMD) I JC1001 

C 
C... ITERATE FOR EACH DIVISION 

DO 8Ü IDS«1,N6 
J0S=IOS 
IFI1I.EQ.2I JDS = JD5«ND5US,L) 
1L2=10LABA(JDS,JS) 
IT2= ITD ( IL2) 

c 
C... ITERATE FOR EACH TYPE OF ARMY AIRCRAFT 

00   77   IAAC*1,N7 
C...   PC   »   PRQBKEILING   >   SENSOR   ALTITUDE! 

PC = 0. 
IFIAMOAACCIAAC.LI.LE.CEIT)   PCI. 

C...   DSX   ■=  HORIZONTAL  DISTANCE,   SENSORS   TO   TARGET   EDGE 
DSX=FDWLACdAAC,L!»DVWDTHdT2l 

C 
C...   ITERATE   OVER  MODEL   TYPE.      IH«1   IS   STANOOFF   MOVING 
C IM*2   IS   FORWARD  AREA.      2M=3   IS   DEEP   AREA   WHICH   DOES   NOT 
C APPLY   TO   DIVISIONS   IN   THE   ACTIVE   BATTLE   AREA. 

DO   7fc   IM*1 ,2 
C...   ASCP   *   NO.   OPERATIONAL   ARMY-AIR   CARRIERS   ON   MISSION   IM 

ASCPMAACSdAAC, JS, L ) «AACDSUAAC .JS.L I) «U-FK AAC H IAAC ,L 11» 
• PAACAMIIAAC,IH,L» 

C...   ASCD   IS   NUMBER   OF   AAC  AVAILABLE   ASSUME   1   SORTIE/CYCLE 
C ADJUST   VALUES   BY   THE   VARIABLE   RAASDT        ARMY   AIRCRAFT 
C H4VF   naonr  ««u   iTtiut» 

C...   UPDATE   RESULTS 
C...   PASDT   *   PROBCPARTIC   SENSOR   ACOUIRES   PARTIC   TARGET   -  GLIMPSE! 

PASDT   ■   1.   -   ll.-PDGEI»o<&LPAS(!AS,L)»TACLJ 
C...   TEMP2   =   PROBING   TYPE   IAS   SENSOR  ACOUIRES   A  PARTICULAR     TARGET) 

66   TEMP2 = U.-PASDT1»»TEMP1 
1FIIEMP2.LT.I.E-10)TEMP2=0. I   JCIOOl 

C...   TEMP3   =   PROKIAT   LEAST   1   IAS   SENSOR  ACOUIRES   A PARTICULAR  TARGET) 
TEMP3M .-TEMP2 
PDSZDSUSU,IZ,JD5) = PDSZDStISU,IZ,JDSI*TEMP3 
TJCI-PGSDTtlSU.IZ.JDS) 
IFITJCI .Ea.O.lGOTO   6801 
TjCI = TJCl»TtMI>2 
IFITJCI.LT.l.E-lOITJCI'O. 
P&SDTtlSU.IZ.JDS)«!JCI 

6801  DO 71 IREST'l.NN 
IFIRAN&E.LE.VHRBSTtIRBST.LI) GO TO 72 

71 CONTINUE 
|RBST*NN I JCIOOl 

72 TAESZDtlSU.lZ.JDSI « TAESZDtISU,IZ .JOS) « (TEMP3»TACASR1IAS, 

<iOO) TARGET ACQUISITION BY AIR FORCE SENSORS 

COMPUTE DETECTION PROB FOR EACH SENSOR TYPE(IAFS) ON RECON A/C CN 
EACH MISSION 11MI VS EACH SUBUNIT TYPEIISU) IN EACH ZONE(IZ) OF 
EACH TARGET OIVISIONCIDS» 

NR1=1 I JCIOOl 
NR2°NR(1) I JCIOOl 
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IFtL.EQ.nCOTQ   809 1 JCIOOl 
NR1*NR(I)*1 f JCIOOl 
NR2 = NR<1MNR(2) I JCIOOl 

809 DO   610   IKR«NR1,HR2 I JCIOOl 
IF US.GE.NHSRllRR))GOTO   811 I JCIOOl 

810 CONTINUE I JCIOOl 
IRR=1 I JCIOOl 

eil        NR1=NLSR«IRR) 1   JCIOOl 
NR2«NHSRURR) 1 JCIOOl 
CCCD=0. I JCIOOl 
00   812   IRR=NR1,NR2 I   JCIOOl 

812        CCCD = CCCD«SECPD(IRR,U I   JCIOOl 
CCCD=CCCD/INR2-NR1*1) I   JCIOOl 
CALL   CVFK(NAFFD(L),XAFF0I1,LJ,YAFF0(I,L1,CCCD,CDMDI I   JCIOOl 
N3=NAFS(L) 

C    PC   =   PROBtCEILlNC  >   SENSOR   ALT1 
PC = 0. 
IFIAMQRACILI.LE.CEIT)   PC=1. 
00   95   105=1,N6 
JOS=lDS 
IFCU.Ffl.2)   JDS = JDS-»NDS[ JS,L) 
IL2-I0LABAIJDS.JS) 
IT 2=I TO tIL2) 

C...   OSX   =   HORIZONTAL   DISTANCE,   SENSORS   TO   TARGET 
DSX=FDWLRA<L)»DVWDTHIIT2I 
DU   9*.    I M = 1 ,2 
IF IRACAMUS, IM,L).LT..00011   GO   TO   94 

C 
C...   AVAILABILITY   HAS   BEEN   ACCOUNTED   FOR   IN   COMPUTING  NUMBER   OF 
C MISSION,   RACAM.     ATTRITION   FOR  PREVIOUS  CYCLE   IS   NOT   IN  RACAM 
C SO   AN   ATTRITION   TERM   IS   NEEDED 
C...   TEMP   =   NO.   OF   RCCON   A/C 

TEMP = RAtAMUS, IM,L I •(1 .-RAAFRM«IM,1)«FRLPMA<IM,L)1»SRRAC41)/FNNSC 
C 
C...   PROCEED   IN   A   MANNER   EXACTLY   ANALGDU5   TO   THE   PREVIOUS   SECTION 

DO   93   IAFSM.N3 
DY   •   0. 
IF« IM   .EO.   2)   OY   '   DRAFTILI 

C...   TEMPI   «  NO.  Of   SENSORS  PER   TARGET   DIVISIUN 

C...   PASDT   =   PRUB(PARTIC   SENSOR  ACOUIRES PARTIC  TARGET   - GLIMPSE) 
PASDT«l.-Cl.-PD&E)*»(GLPAFSUAF5,l)»TACL) 

88    TEMP2=I1.-PASDT)«*TEMP1 
1F(TEMP2.LT.1.E-10)TEMP2=0. I   JCIOOl 
TEKP3 = I .-TEMP2 
PDSZUSmU,IZ,J0SI = PDSZDSUSU,U,JDS)«TEMP3 
TJCI=P&SOT(ISU,IZ,JDS) 
IFITJCI.E0.0.1GOTJ   8601 
TJCI*TJCI»TEMP2 
IF (TJCI.LT.l.E-lOITJCI'O. 
P&SUTIISU, lZ.JOSIMJCI 

8801      DO   91   IRBS1*I,NN 
IF(RANGE.LE.VHKBST(IRRST,LI)   GO   TO   92 

91 CONTINUE 
1RBST=NN I   JCIOOl 

92 TAESZDIISU.IZ,JDS)    =   TAESZDC ISU, II , JOS)*{TEMP3«TACAFR|IAFS,IR8ST, 
•   L))°=2 

TADSZD<lSU,lZ.JDS)»TADSZDUSU,lZ,J0SI*TEMP3»tTADTAF{IAFS.L)*C0MD) 

SUBROUTINE TADPAR 

•»•*•»»»•••»»•«•••»••«»•»•«••«»««•»•••»•»»•»•«•«»«»«»«•»••••••••••••••« 
TADPAR. SIMULATES ACQUISITION OF TARGETS TO THE REAR OF THE ACTIVE 
BATTLE AREA BY ARMY-AIR ANO AIR FORCE SENSORS 

CALLED BY TARACO 
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Kb AL 

COM* 
>ooa»o 
COMM 
COMM 

NiUIU 
O 00 o oo 
ON/BBB 
000000 

UN/TNF 
ON/INF 

COMMDN/TNF 

ON/TNF 

CN/TNF 

COMM 

COMM 

COMMON/LOC 

,imui>r, 
OOOO 0000 

/ 
0000 0000 

SU/INAB 
SC2/NC3S 

FDD5 
FABO 
FSS* 
F5AM 

SC3/NC30 
NCC* 
FCLW 

SC/NFDL 
JESL 
TEÜP 

5C5/NGSF 
NAAF 
NAFF 

AL 3/ J$ 

INIUA, 1NTUC, INtUJ 
oooooooooooooooeooooooooooooooooooooooooooooooaoooo*»»«» 

ooooooooocoocooooooooooooooo«oo*oooooooooo»oeoo*#*oo»**o 
F(8,2),INABRtB,2),INABZC2) I JCI001 
D(2),XC35D(8,2),YC3SD|8,2), 1 JCI001 
AD18,2),FSDSAD(8,2),FT0SADl8t2), I JCI001 
CC(2),ABSFCC(8t2),ABSRCC(B,2I,ABCZCC<2), I JCI001 
CC(2),TSSMIR(8,2J,SSSMIM<8,2)tSSSM1L(8t2), I JCI001 
CC(2),T$AMIR(3,2),TSAMIZC2) ,SSAMIFe3,2) I JC1001 
012),XC3DD(8,2),YC3DD(8,2), I JCI001 
Dt2) ,XC.0H0(B,2) ,rcOMDI8.2) . t JC1001 
L(10,2) I JCI001 
Y{2) ,XE0LY<8.2),YEDLY(8,2,2), 1 JCI001 
(8,3,2),IWAUTI8.2) ,IFPLS(8,2J, I JCI001 
0(2) ,SEQPD(8,2) ,CT1ME<8,2) I JCI001 
0(2),XGSFD(8,2!,YGSFD<8,2), I JCI001 
D(2I,XAAFD(8,2),YAAFD(8,2), ! JC1001 
0(2),XAFFD(B,2),YAFFD(B,2) I JCI001 

THESE ARE WORKING VARIABLES TARGET ACQU15T10N NEEDS ONLY. 
COMMON /TACQ/ V I STXZ CO , 11 I ,Ct IT W2 CO, 1 1) ,RVLOST (6) , 

1 IWZBAU12), KTERTAI112) 
TARGET AC0U151TIUN DEEP AREA DETECTION ROUTINE. 
DIMENSION  PDAASS((i,7) , PDAFSS(4,7),ASIDE<2) 
DATA ASIDE/'BLUE','RED •/ 
IF <IUTAM.E0.1J GO TO 20 

! JCI001 

c 
c  
C100) 
c 

DETECTION PROBABILITY, SENSOR ERROR AND DELAY TIME AKE USER INPUT 
ITARGET ACOUISITIQN MODEL NOT USED) 

10 
15 

C 
C  
C200) 
C  

20 

DO 15 L»l,2 
NI'NSUILI 
1=N2CLJ 
DO   10   1SU«1,N1 
PSRADSI1SU,L) = PSZD(ISU,I ,L> 
TAESRA(ISU,LMTASESZ(I ,L) 
TADSRA1ISU,L) = TADTSZ(I,L) 
CONT1NUE 
CONTINUE 
RETURN 

INITIALISE   WORKING   VARIABLES 

50 
60 
65 

FNNSC'l. 
INU'JNUC 
IFIIPRJ.NE .OJWRITEdNO.IOOIICYCLE, JS 
DO   80     L'l ,2 

lF(RACAM<J5,3,LJ.Lr..0001)   GO   TO   65 
RACP   »   NO.   RECON   A/C   ON   DEEP   SEARCH 
RACP*RACAM US , 3,L I » < 1 .-RAAFRMI3.L J «FRLPMAU.L ) )»SRRAC IL J/FNNSC 
OD   60   1AFS*1,N<. 
TEMP1«RACP»PRAFSMIIAFS.3,L)/MDIV0 
IFITEMP1.LE..0001)   GO   TO  60 
DO   50   ISU* 1.N3 
TEMP*SWAEDSl lAFS,lSU,L)»VELRACiL)»TAFSSDlIAFS.L)/DAREA 
PASOT'l.-EXP(-TEMP) 
TEMP2=(1.-PASDT)»»TEMPI 
PDAFSSIIAFS,15U)=1.-TEMP2 
PSRADSI I 5U,K) = PSRADSUSU,K1*TEMP2 
CONTINUE 
CONTINUE 
CONTINUE 

SUMMARIZE AND NORMALIZE RESULTS IN SAME FASHION AS IN TARACA 

I JCI001 
I JCI001 
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C:CD=SEQPDIJS,LI r JCIOOI 
CALL CVFWtNAAFD(L) ,XAAFD(1,L),YAAFDI1,L1,CCCD.COMDAAI I JCIOOI 
NR1 = 1 I JCIOOI 
NR2=NRI1) I JCIOOI 
IF (L .EC.DGOTO 809 I JCIOOI 
NR1=NR<1)«1 I JCIOOI 
NR2=NRll)*NR«2) I JCIOOI 

809 DO BIO IRR=NR1,NR2 I JCIOOI 
IFIJS.GE.NHSRIIRRIIGOTO 811                                         I JCIOOI 

810 CONTINUE I JCIOOI 
IRR«1 1 JCIOOI 

811 NRl-NLSRIIRRI I JCIOOI 
NR2 = NHSRMRR> I JCIOOI 
CCCD-O. 1 JCIOOI 
DO 812 IRR=NR1,NR2 I JCIOOI 

812 CCCD=CCCD*SEQPOtlRR,LJ I JCIOOI 
CCCD=CCCD/(NR2-NR1»1) I JCIOOI 
CALL CVFWtNAFFOIL),XAFFD»l.L),YAFFDCl,Ll.CCCD.COMDAF) I JCIOOI 
DO 70 ISU=1,N3 
TSEN5R=0. 
DO fcfc 1AS*1,N2 
TSENSR=TSENSR*PDAASStlAS,ISU) 

66 CONTINUE 
DU 67 1AFi =1 ,N4 
TSENSMTSENSR«PDAFSSIIAFS,ISU) 

67 CONTINUE 
DU 68 IAS=1.N2 
IF ITSENSR.EO.O.I &0 TO 68 
PDAASSI 1 AS.I SU>=PDAASS(I AS.I SUI/TSEN5R 
TAESRA1 ISU.KMTAESRAI ISU ,K)♦(PDAASSCIAS.ISU1«SEAADAC1AS.L»1»»2. 
TADSRAU5U,K)=TA0SRA(ISU,K)«PDAASStlAS,lSU)»CTADTASUAS.Ll«C0M0AA) 

68 CONTINUE 
DO   69    IAF5=l.N<i 
IFUSENSR.EO.O.I   CO   TO   69 
PDAF1SIIAF S,I$U)=PDAFS5I1AF5,ISU)/TSENSR 
1AESRAIISU ,K)=TAESRA(I SU,K)«IPÜAFS5IlAFJ.ISU)»SEAFDA(IAFS.L>)••?. 
TADSM(ISU,l'..)«TADSRAtlSU,K)-»P0AF5S{lAF5,I5U)»CTADTAFUAFS,L)* 

• CUHDAFI 1   JCIOOI 
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 C~/D input data to TACWAR. 

SUBROUTINE   TMAIN 
C 
Caaaaaeaaaaaoaoaaaaaaaaaaaoaaaaaaaaaa 
C     TMAIN SETS UP A CYCLE COUNTER WHICH CONTROLS INTERMITTANT MODEL 
C     FUNCTIONS. TWAIN ACTIVATES  AIR.NUCLEAR,CHEMICAL,TARGET ACQUISITON 
C       GROUND,SUPPLIES AND THEATER CONTROL MODELS. 
C     CALLED BY NMAIN. CALLS MSREAD AND APORTN. 
Co*«sa«»e«»»e»»eoa»»a9oo«oaa.0«»e»e»»» 

C 
DIMENSION     ARSTI5) 
DATA   ARST/4H$TRE,4HNT$T,4HRENT.<.H*TRE,4HNT      / 
COMMON   /RSTRT/   NRSTRTC31 
REAL   NSUTD,NTSUDT,INTOA,INTDE,INTD5 

«O»««»e«e9ü«o«9»oooooao»oeoeoao9saoooo«oo«o«ooo9o«oo99«e«oo690o«o«*04«ofr»o«»o»«o 
COMMON/BBB/ 

••ett»»»«»»»a»«»»ao»««ftaa»a»»ft»s»»9«o«»e»«»aa»e»«a«««»«»«a««a«»»»e»0»«a«a9»»»*o»s 
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COMMON/TNFSC2/NC3S0(2),X 
» FDDSAD(8,2 
• FABDCCI2), 
• FSSHCCC2), 
• FSAMCCI2», 
C0MH0N/TNF5C3/NC3DD(2),X 

• NCÜNDC21.X 
• FCLHL(10,2 

C3SD(8,2l,YC3S0t8t2), I JCIOOI 
).FSDSAD(8,2J,FTDSADI8,2>, I JCIOOI 
ABSFCCie,21,A&SRCCCB,2l,ABUCCC2!, I JCIOOI 
TSSM1R(6,2),S5SM1M(8,2),SSSM)L(B,2), I JCIOOI 
TSAN1RC3,2),TSAHIZC2I ,55AHIFC3,21 I JCIOOI 
C30D(8,2),YC3D0C6,2). I JCIOOI 
CQMD(8,2),YC0M0(8,2), I JCIOOI 
) I JCIOOI 

REAL*8   NAMES(16),QNAME 
INTEGER   1PRINT116),ICHNU 
DATA   NAMES/'OAPORT       ",'QPSAIR 

•                              'QNUC           •,'OTARAQ 
•                            'OSUPLY      ■»•QTIMET 
•                              »QNUCCD      •/ 

DATA   1PRINT/16»?/,   ICHNUC/4*7 
00 F0RHAT(t0X,20131 
01 F0RMATCA8.2X,3111,«.XII 

CI2.2l.IZZltl2Z2.tZZ3 
•,'CPSUHY      »,'OAIRNO »,'QCHEN 
■.'OGND ».»QAIRGO «.'QTC 
','GURRST      •.•QTNFtN »,'ODSDEG 

10)   INITIALIZATION 

IR5T-17 
MOT'JCON 
READt5,lO0,END=251NCYCLE,NNSC 
REAO(5,100,ENO«25IIPRDO 
READ«5,lO0.END*25ICIPRSOC!1,1-1.201 
READIS,IOO,END-25)10MU 

21 READ(5,101 ,END«25)3NAHE,1ZZI,IZZ2,IZZ3 
00   22   I'l.lb 
IFtQNAME.NE.NAMESUJ JGOTO   22 
IPRINTUIMZZl 
IF tONAME. N E.NAME 5 ( 5 LAND. QNAHE.NE. NAMES (61) GOTO   21 
ICHNUCU,1-<.) = 1ZZ2 
ICHNUCC2,I-<il*IZZ3 
GOTO   21 
CONTINUE 

JCON'IPRINTU«) 
CALL   TNFINP 

22 
C 

I JCIOOI 
I JCIOOI 

'.1 JCIOOI 
•fl JCIOOI 
•tl JCIOOI 

I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 

25   CONTINUE 

I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCtOOl 
I JCIOOI 
t JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
I JCIOOI 
l JCIOOI 
I JCIOOI 
I JCIOOI 

ALLOCATE  NOTIONAL   AIRBASE  TO  REAL   AIRBASES  UNLESS  THIS   IS  A 
RESTART   RUN. 

IFINRSTRT(ll.GT.I)   GO   TO   10 
JC0N«IPRINT(1) 
CALL   APQRTN(l) 

10   CONTINUE 

PRINT   TABLES   FOR  CYCLE   PRECEEDING   START   OF   GAME. 

1CYCLE*0 
IF(NRSTRTll).GT.l)   1CYCLE=NR5TRT13)»2-I 
JSUM°IPR1NT(2) 
CALL   PSAIR 
JSUHMPRINTC3I 
CALL   PSUMMY 

SET GAME CYCLE COUNTER. INITIALIZE MAJOR SUPPLY CYCLE 
COUNTER TO NCSH » NO. COMBAT CYCLES IN A MAJOR SUPPLY CYCLE. 

I JCIOOI 

I JCIOOI 

I JCIOOI 
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11    I1FLAG   =   0 
IFINRSTRTUJ.GT.I)   CC   TO  900 
GO   TU   901 

900 IIFLAG   *   1 
1CYCLE   *   NRSTRTO)    »   2 
G3   TO   902 

901 ICYCLE   =   1 
902 CONTINUE 

ICSH=NCSM 
1F(NCSM.LE .01 CO TO 904 

903 IFUCSM.GE.ICYCLE) &0 TO 90* 
ICSM = ICSM ♦ NCSM 
CO   TO   903 

93*   CONTINUE 

20»      EXECUTE   AIR   MODEL 
STATEMENT   1000   IS  THE   STARTING   POINT   FOR  CALCULATIONS   EACH  CYCLE. 
BEGIN   BY   SETTING  PRINT   FLAG   IPRD*1   IPRINTI   IF  CYCLE   IN   ARRAY   IPROO 

1000 
IF INKSTRTt2I.E0.1.AND.I IFLAG.EQ .1J GO TO 1015 
DU 1010 11*1,5 
IF tltYCLE.EQ.IPRDOtll))   GO   TO   1015 
IF(ICYCLE.LT.IPRDO(II))   GO   TO   1020 

1010 CONTINUE 
GO   TU   1020 

1015 JPRO'l 
GO   ID  1025 

1020 IPR0 = 0 
1025 CONTINUE 

JFflCMU.rO.7)   GO   TO   1021 
JCGN*1PRINT(4) 
CALL   AIRMOD 

I JCI001 

C 
c  
C 30) EXECUTE NUCLEAR AND CHEMICAL MODELS 
C  
C 
c  
C     ARE NUCLEAR AND CHEMICAL WEAPONS CONSIDERED 7 
C  
C 

IFtICMU.EQ.5) GO TO 700 
c  
C     ALLOCATE NOTIONAL AIRBASES TO REAL AIRBASES 
C  
c 

JC0N*IPRINT<1) I   JC1001 
CALL   APORTNtl) 

1021   CONTINUE 
C 
c ._ 
C FOR   NNSC   SUBCYLES 
C SET   FLAG   AND   CALL   NUC   AND   CHEH   FOR   DETERMINING   ESCALATION 
C STATE   AND   CHEMICAL   EMPLOYMENT   LEVEL 
C  
c 

NITC=3 
KNUCH=0 

C 
c  
C SET   IPRS   FOR   SUMMARY  OUTPUT 
C  
C 

IPRS*0 
00   1   11*1,30 
IFflCYCLE.EQ.IPRSOCII»)   GO   TO  2 
IFUCYCLE.LT.IPRSOCIin   GO   TO   3 
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1 CONTINUE. 
CO TO 3 

2 IPRS'l 
3 IFIICYCLE.EQ.l.OR.ICYCLE.EQ.NCYCLE»   JPRS«1 

IF tIIFlAG.EO.1) IPRS « 1 
C 
c  
t     BEGIN CALCULATIONS FOR EACH 5UBCYCLE  INCYL 
c  
C 

DD bOO INCYL=1 ,NN5C 
C 
c _  

C     IF ND CHEM OR NUC WEAPDNS USED AFTER FIRST SUBCYCLE.LEAVE DO-LOOP. 
f .  

c 
CJCI      JFUNCYL.GT.l./lND.KNUCH.fQ.OJ GO   TO  700                                                               C JCI001 

KFLAG»! 
KISi'O 

C I JCIOOI 
JC0N*1PRINTU6) I JCIOOI 
CALL NUCCCD t JCIOOI 

c r JCIOOI 
JC0N = 1PRINTU5) I JCIOOI 
CALL OSOEG I JCIOOI 

IF CHEM WEAPONS ARE TO BE PLAYED CHEM DETERMINES CHEMICAL 
EMPLOYMENT LEVEL AND INITIALIZES CHEMICAL MODEL 

1FIIOMU.E0.3.0R.I3HU.EQ.5) GO TO 12 
JCKEM = 1PRINT(5) I JCIOOI 
CALL CHEM 
KFLAG'l 
K1SS=0 

IF NUC WEAPONS ARE TO BE PLAYEO NUC OETERHINES ESCALATION 
STATE AND INITIALIZES NUCLEAR MODEL 

C 

12 IF tIOMU.E0.*.0R.I0MU.EQ.5J GO TO 13 
JNUC =1PRINTC6) t JCIOOI 
CALL NUC 

13 KFLAG = 0 

C     BEGIN NUC AND CHEM CALCULATIONS FOR EACH SECTOR KISS '   IS. 
C  
C 

DO 500 IS=1,NS 
KISS=I5 

C 
c  

C     DETERMINE IF THIS SECTOR HAS A POSITIVE ESCALATION STATE 
C  
c 

DO 310 L = l ,2 
DO   310   ITC=1,NITC 
IFf lESCdS.LTC.D.GT.Ol   GO   TO   320 

310 CONTINUE 

NO USE OF NUCLEAR WEAPONS IN THIS SECTOR 

KNUC'O 
GO TO 350 
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C 

NUCLEAR  WEAPON   ARE   TO  BE   USED 

KNUCH   INDICATES  NUCLEAR  OR  CHEMICAL  WEAPON  USE 

3?0   KNUC») 
KNUCH'KNUCH«! 

OETERMU4E IF THIS SECTOR HAS A POSITIVE EMPLOYMENT LEVEL 

350 CONTINUE 
DO 360 L«lf? 

DO 360 ITC«1,NITC 
1F(1EML(IS,ITC,LI.ST.0J 60 TO 370 

360 CONTINUE 

NO USE OF CHEMICAL WEAPONS IN THIS SECTOR 

KCHEM=0 
GO TO «00 

CHEMICAL WEAPONS ARE TO BE USED 

370 KCHEM=I 
KNUCH=KNUCH«I 

IF THE ESCALATION STATE OR THE EMPLOYMENT LEVEL WAS POSITIVE 
CONOUCT TARGET ACQUISITION IF NOT GO TO NEXT SECTOR 

«00 CONTINUE 
IFUNCYL.GT.l) GO TO «05 
KIPRD=IPRD 
IPRD'O CJC1 

C 
C- - 
C 
c  
c 

TARACQ PERFORMS TARGET ACQUISITION CALCULATIONS 

JNUC*IPRINT[7) 
CALL TARACQ 
IPRD«KIPRD 

OETERMINE ORDER OF USE OF WEAPONS 

«05   CONTINUE 
IFIKNUC.EQ-O.   AND.   KCHEM.EQ.OI   GO   TO   500 
IFO0KU.EQ.1.0R.I0MU.EQ.3.0R.I0MU.GE..6)   GO  TO  «10 
GO   TU  «60 

C   JCI001 

I   JCI001 

NUCLEAR   WEAPONS   ARE   USED   FIRST   IF   ALLOWED 

«10   CONTINUE 
IFIKNUC.10.0)   CO  TO  «20 
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C 
c . 
C     NUC PERFORMS NUCLEAR DAMAGE CALCULATIONS IN SECTOR KISS 

C 
JNUC*ICHNUCU,2> I JCIOOl 
CALL NUC 

C     ARE CHEMICAL WEAPOKS USED IN ADDITION TO NUCLEAR WEAPONS ? 
C  
c 
«0 CONTINUE 

!F{I0MU.EQ.3) CO TO 500 
IFCKCHEM.EQ.O) GO TO 500 

C 
c  
C     CHEH PERFORMS CHEMICAL DAMAGE CALCULATIONS IN SECTOR KISS 
C  
C 

JCHEM*ICHNUC(1,1) I JCIOOl 
CALL CHEM 
GO TO 500 

C 
c  
C     CHEMICAL WEAPONS ARE USED FIRST IF ALLOWED 
C  
c 
460 CONTINUE 

IF(KCHEM.EO.O) GO TO *70 
C 
c  
C     ADDITIONAL CHEMICAL DAMAGE CALCULATIONS BY CHEM 
C  
C 

JCHEM»ICHNUCU,1I l   JCIOOl 
CALL   CHEM 

C 
C  
C     ARE NUCLEAR WEAPONS USED IN ADDITION TO CHEMICAL WEAPONS ? 
C  
C 

<.70 CONTINUE 
1FIIC1MU.E3.«.) GO TO 500 
IF(KNUC.EQ.O) GO TO 500 

C     ADDITIONAL NUCLEAR DAMAGE CALCULATIONS BY NUC 

JNUC»ICHNUCIlt2) 
CALL NUC 

C     END OF DO-LOOP ON SECTOR IS * KISS 

500 CONTINUE 

C     END OF DD-LOOP ON SUECYCLE INCYL 

630 CONTINUE 

C     NUCLEAR AND CHEMICAL OAMAGE CALC5. FINISHED FOR THIS CYCLE 

I JCIOOl 

I JCIOOl 
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IF■ II0HU.EQ.7) CO TO 1022 

ALLOCATE REAL AIRBASES TO NOTIONAL AIRBASES 

1022 
700 

C 
c- - 
c <.oi 
c- - 
c 
c  
c 
c  
c 

JCON'IPRINTtl) 
CALL   AP0RTNC2) 
CONTINUE 
CONTINUE 

I JCtOOl 

EXECUTE REMAINING PARTS OF TACWAR MODEL FDR THIS CYCLE 

GROUND PERFORMS GROUND COMBAT CALCULATIONS 

1FI 10KU.GE.6I GQ TO 1041 
JC0N=IPRINT<8) 
CALL GROUND 

A1RGRD PERFORMS AIR-GROUND CALCULATIONS 

JC0N=IPRINTI9) 
CALL AIRGRD 

1041 CONTINUE 
IF «1IFLAG.E0.1I GO TO 1026 
IF(lCYCLE.EQ.l.OR.lCYCLE.EQ.NCYCLE) GO TO 1026 
1FCIPRD.EQ.UG0 TO 1026 
DO 1027 11=1,30 
IF(IIYCLE.EB..IPRS3CII)> GO TO 1026 
IFIICYCLE.LT.1PRS0IIII) GO TO 1028 

1027 CONTINUE 
GO TO 1028 

1026 CONTINUE 
IFtI0MU.EQ.71 GO TO 1028 

PSAIR PRINTS AIR-GROUND SUMMARY, AS REQUIRED 

JSUM«IPRINT«2) 
CALL PSAIR 

102B CONTINUE 

I JCIOOl 

I JCIOOl 

I JCIOOl 

IF 1CYCLE NOT LAST CYCLE IN GAME, SET FLAGS FOR CALLS TO NUC AND 
CHEM TO CALCULATE NUCLEAR ESCALATION STATE ANO CHEM EMPLYMT LEVEL 

KFLAG*2 
KI5S=0 
INCYL'O 

NUC DETERMINES NUCLEAR ESCALATION STATE IF NUC WEAPONS ARE PLAYED 

1FCI0MU-EQ.3.0R.I0MU.EQ.5) GO TO 1« 
JCHEH«1CHNUC(2,1) 
CALL CHEM 

I JCtOOl 

CHEM DETERMINES CHEMICAL EMPLOYMENT LEVEL IF CHEM WEAPONS PLAYED. 
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14 1FII0KU.EQ.4.0R.10MU.E0.5)   GO   TQ   15 
JNUC=1CHNUCI2,2) I JCI001 
CALL NUC 

15 KFLAG = 0 
IFUOKU.GE.6) GO TO 1090 

TC PERFORMS THEATER CONTROL AND BOOKKEEPING CALCULATIONS 

JCON=1PRINT(10) I JC1001 
CALL TC 
IF(ICYCLE.NE.ICSM) GO TO 1030 

C 
c  
C     FOR MAJOR RfSUPPLY CYCLE, SUBROUTINE SUPPLY HAKES SUPPLY 
C       MODEL CALCULATIONS 
c  
C 

JCON = IPRlNTtll ) I   JCI001 
CALL   SUPPLY 

C 
c  
C INCREMENT   NEXT   MAJOR   RESUPPLY   CYCLE 
C   
C 

ICSM»ICSM«NtSM 
1030    JF   UCYCLE   .NE..2«IG0)   GO   TO   16 

C 

C     TIMET READS INPUTS IF T1ME-T VABIABLES ARE TO BE INPUT THIS CYCLE 
c . 
C 

JC0N-IPRINTI12) I   JCI001 
CALL   TIMET 

It   iFdlflAC.EQ.il   GD   TO   1040 
JFUCYCLE.EQ.l.CR.KYCLE.EQ.NCYCLE)   GO   TO   1040 
IF (lPRD.tQ.l)   GO   TO   1040 
00 1035   11=1,30 
1FUCYCLE.EQ.IPRS3CII))   GD   TO   1040 
1FUCYCLE.LT.IPRSO(III)   GO  TO   1090 

1035 CONTINUE 
GO TO 1090 

1O40 CONTINUE 
c 
c  
C     P5UMMY PRINTS SUMMARY TABLES FOR GROUND AND THEATER 
C       CONTROL VARIABLES 
C  

C 
JSUM'IPRINTO) I JC1001 
CALL PSUMMY 
1 IF LAG • 0 

C 
C  
C CHECK TO DETERMINE IF THIS TACWAR RUN MILL CREATE 
C RESTART FILE. IF SO, COPY BLANK COMMON FOR EACH 
C       COMBAT DAY TO THE OUTPUT RESTAKT FILE. IIR5T « 17) 

C 
1090 1F(NRSTRT(1|.EQ.1.0R.NRSTRTC1).EQ.3) GO TO 1050 

GO TO 1055 
1050 IF (MODI1CYCLE,2).EQ.0) GO TO 1055 

NDAY '   (ICYCLE «11/2 
KR1TE IIRST,10511  ARST, NDAY 

1051 F0RMAT(1X,A]8,141 
JC0N>IPRINT(13) I JCI001 
CALL NRRST IIRST) 

1055 CONTINUE 
C 
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END   CF   CALCULATIONS   FOR   THIS   CYCLE.   STOP   IF   LAST   tNCYCLEJ   CYCLF; 
OTHERWISE,    INCREMENT   ICYCLE   AND   BEGIN   CALCULATIONS   FOR   NEW   CYCLE. 

IF   UCYCLE.GE.NCYCLE)   CO   TO   X099 
ICYCLE*ICYCLE*1 
CO   TO   1000 

1099 IF(NRSTRT(l).E0.1.0R.NRSTRTtlI.EQ.3J REWIND IRST 
RETURN 
END 

SUBROUTINE TNFINP I JCIOOI 
c I JCIOOI 
c TNFINP READS IN DATA ASSOCIATED WITH CCC DEGRADATION OF NUCLEAR I JCIOOI 
C RESHURCtS I JCIOOI 
c 

REAL NSUTO,N1SUDT,1N10A,1NTDE,1NTOS 
1 
I 

JCIUOl 
JCIOOI 

••»»»»0000000»0ao00099»0a0»00e«9«0«e»*»00*000004«0*0 0»900«*0**»»0*0*0»«*»*0*0000 

COKHON/BBB/ 
•••••e»o»»o»s»»»»»»»»»«»o»*e»sso«»•«••»ooao*o»a»»oa*«os«»»»»oa»o»«»o*aoo»»»»•»»• 

C0MMDN/TNFSC1/INA8F(8,2I ,1 NABR CB ,2 ) , INABZ12 1 I JCIOOI 
CCHM0N/TNFSC2/NC3S3(2>,XC350I8,2),YC35D{8,2), I JCIOOI 

•               FDDSA0(8t2),FSDSAD(8,2),FTD5A0C8,2), I JCIOOI 
*               FABDCCI2) ,ABSFCCC8,2),ABSRCC(8,2),ABCZCCC21, I JCIOOI 
•               FSSMCC(2),TSSMIR(8,2),SSSM1NC8,2I,5SSNIL(8,2>, I JCIOOI 
•               FSAMCCI2) ,TSAHIR(3,2),TSAMIZ(2I ,SSAHIF(3.2) I JCIOOI 
C0NM0N/TNFSC3/NC3DDI2),XC3CD18,2 I,YC3DD(8,2 I> I JCIOOI 

•               NCOMD(2),XC0MD(8,2),YCDMDI8,2), I JCIOOI 
•               FCLWLI10.2) I JCIOOI 
COKMON/TNF SO/NE DL Y I 2), XED LY (8,2), YE DLY( 8,2,2), I JCIOOI 

»               JESC(8,3,2),IWAUT(8,2),IFPLS(8,2I, I JCIOOI 
•               TE0PD(2),SE0PD(8,2),CT1ME{8,2) I JCIOOI 
CDMM0N/TNFSC5/NG5FD(2),XGSFDIB,2 I,YGSfD(8,2), 1 JCIOOI 

»             NAAFDI2),XAAF0(8,21,YAAFD(B,2), I JCIOOI 
•             NAFFD(2),XAFFD(8,2I,YAFFDI8,2) 1 JCIOOI 
REAL«8 APARMOI) I JCIOOI 
DATA APARM/'NC3D0   ','XC3DD   '.'YC3DD   *,»NCUMD .•xcowo ,1 JCIOOI 

»           «YCUKD   '.'FCLWL   '.'NCSSO   '»'UliO .•YC3S0 ,1 JCIOOI 
•          «FAEOCC  »,'FSSMCC  '.'FSAMCC  '.'TSSHtR ,'SSSMIK ,1 JCIOOI 
»           'SSJMIL  '.'TSAHIR  •»■TSAMIZ  '.'SSAMIF '.•NF.OLY ,1 JCIOOI 
»           «XEDLY   «,'YEDLY   ','NGSFD   '.'XGSFD ,'YGSFD ,1 JCIOOI 
•            'NAAFO   V'XAAFD   ','YAAFD   ».'NAFFD ,'XAFFD ,1 JCIOOI 
•            «YAFFD   •/ I JCIOOI 
DIMENSION ASIDEI2) I JCIOOI 
DATA ASIDE/'BLUE ','RED •/ I JCIOOI 

100 faRMAT(10X,20I3J I JCIOOI 
101 FaRMAT(lX,Ab,10(3X,Id)) I JCIOOI 
102 F0RMAT(10X,10F6.0) I JCIOOI 
103 F0RMATIlX,Ab,10(3X,F8.3)) I JCIOOI 
104 FORMAT!*0  INITIAL TNFS VALUES FOR «.A«,' SIDE») I JCIOOI 
105 FORMATIIX, 'NORMALIZED VALUES FOR FCLWLM I JCIOOI 

KOT=JCON I JCIOOI 
DO 30 L'1.2 1 JCIOOI 
READ{5,1001 I JCIOOI 
KRITEIK0T,104)ASIDE(L) I JCIOOI 
READ(5,100,END«25,ERR=28INC30D(L) I JCIOOI 
WRITE(M0T,I01lAPARm),NC3DDCL) I JCIOOI 
NN=I1C3DD!L) I JCIOOI 
READ(5,102,FN0=25,FRR = 28)CXC30D(I,U,I«1.NNI I JCIOOI 
WRITE(MOT, 103)APARM(21,IXC3DD(I,L1,1-1,NN) I JCIOOI 
REA0C%,102.END=25,ERK>=28I(YC3DD(I ,LI tl'ltNN) I JCIOOI 
VR!TE(M0T,103IAPARM<3),(YC3DD(l,L) ,I>=1,NH) I JCIOOI 
RE AD 15,100, END-25,ERR=28JNCOMD(LI I JCIOOI 
WRlTECMOT.lODAPAR.MIdl .NCOMDfL) I JCIOOI 
NN = NCOMD(L) I JCIOOI 
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READ{5,102 ,£ND«25,ERR=2B)IXC0MDCI,L).I«1,NN) 
WRITE(HOT,10 3)APARM(5),(XCOHÜU,L) ,I=1,NN) 
READ(5,I02,EN0=25,ERR*28 1(YC0MDCr,L1,I«1,NN) 
WR|TE(M0T,103)APARM(6),(YC0MD(I,L),I»1,NN) 
NN=NW(L) 
READ (5 ,102,END «25,ERR«2BKFCLWLfl,L 1,1*1,NN) 
WRITE(H0T,103)APARM(7),IFCLWL(I,L),I«I,NN) 
REAOIS,100,END*25,ERR*2B)NC3SD(L) 
WRITE(HOT,101)APARM<8).NC3S0(L> 
NN=NC3S01L ) 
REA0(5,102,END=25,ERR=28HXC35D(I,L1,I*1,NN1 
WRITE(MOT,103)APARM(9),(XC3SD(I,L) ,1=1,NNJ 
READ(5,102,END=25,ERR = 28 1(YC3SD« r,L>,l=l,NN> 
WRITEIHOT,103]APARH(10),(YC3SD(I,L),l=l,NN) 
READ(5,100,END=25,ERR = 28)NE0LY(L) 
WRITE(HOT,101)APARM(20) ,NEOLYIL> 
NN=NEDLY(L) 
READ(5,102,END*25,ERR = 28MXEDLY(l,L),I«l,NNl 
VRITEIM0T,103)APARM(21),(XEDLY(I,L 1 ,1 = 1 ,NN) 
DO   10   J=l,2 
REA0I5,102,END=25,ERR=28I(YE0LY(I,J,LI,I=1,NN1 
HR1TE(HOT,103)APARM122 I,(YEDLY(I,J,L>,I«l.NNJ 

10 CONTINUE 
READ»5,100,EN0=25,ERR=28JN&5FD(L) 
WRITE(HOT,1011APARM(23) ,N&SFDtL) 
NN»NG'SFD(L) 
READ(5,102,END=25,ERR=2B)(XGSFD(I,LJ,I=I,NN) 
WRITE (HOT, 103) APARM (2*. I,(XGSFDCI,L ) ,1 = 1,NNI 
READ(5,102,END=25,ERR=28)(YGSFDII,L».I=1,NN> 
WRITE (HOT,103 I APARM(25),IYC5FDU,LI,1=1,NNI 
READIS,100,EN0=25,ERR=28)NGSFD(L> 
WRITE(HDT,101)APARM(26),NAAFD(L) 
NN'NAAFOIL ) 
RE AD I 5,102,EN0=25,ERR = 2B)(XAAFD(T,L),I=I,NN) 
WRITE(MOT, 103)APARM(27),IXAAFO 11,LI,I=1,NN) 
READ(5,102,END=25,ERR = 28KYAAFD(l,LJ.r = l,NN) 
WRITE(M0T,103)APARM(28>,(YAAFDU,L),I=I,NN) 
READ(5,100,END=25,ERR«28)NAFFOIL» 
WRITE (HOT, 101) APARM (29) .NAFFDU) 
NN'NAFFOCLI 
READI5.102,END=2 5,ERR = 28MXAFF0{|.L),1»1,NN» 
WRITE I MOT,103)APARM130),(XAFFDII,L),I«1,NN) 
REA0(5,102,END=25,ERR*28HYAFFD(l,LI,W,NN) 
WRlTE(HUT,103)APARM(31),(YAFFDtl,L),I«1,NNI 
READt5,102,END=25,ERR=28)FAP0CC(L) 
WRITE (HOT, 103) APARM (11) , FABDCC (L I 
REA0(5,102,EHD=25,ERR=28)FSSMCC(LI 
WR1TE (HUT,103)APARM(12),FJSHCC(L) 
REA0(5,102,FND=25,ERR*28)FSAMCC(L) 
WRITEIHOT,103)APARM(13),FSAMCC(LI 
00 «.0 15 = 1 ,MS 
IF(SSH5R5(IS,L I.GT.O.ITSSMIRll J,L ) ^SSMSRSUS ,LI 
IF(SSMSF5(1,IS,L).GT.0.]SSSMIHU5,LI=SSMSFS(1,1S,L> 
IF(S5MSF5I2,1S,L).CT.0.)S55MIL(I5, LI»SSH5FS(2,15,L) 

«0    CONTINUE 
WRITE(HOT,103)APARM fill,IT55HIRI IS,L).15 = 1,NJ) 
WRITE(HUT,103)APARM(15), (SSSHIH(I 5 ,1 I,IS-I.NSI 
WRITE(HUT,1U3)APARM(16), (SS5HIL(I5,L),I5«1,NSI 
NRT'NR(L) 
DO   «,2   |R«1 ,HRT 
|F(ALR5R(l,II»,L).&T.0.1T5AHIR(IRrL) = ALR5RCl,IR,L) 
IMBMKill, Ih,L l.tr.O.IJiAHjr (IR,L)'BHR5(1,IR,L) 

«2 CONTINUE 
1F(ALR5Z(1,L).GT.0.)T5AHIZ(L) = ALR5:(1,L) 
WRITEIHOT,103) AP AR M(17),IT SAHIR(IR,L>,IR'1,NRTJ 

WRITECMOT,103)APARM(18),TSAH12fLl 
WRITE (HOT, 103) APARM (19), (SSAMI FUR.L 1 ,IR=l,NRTl 
NN'NW(L) 
SUMH=0. 
DO   32   1*1,NN 

32 SUHH»SUMH»FCLWL(I,L) 
IF(SUHH.LE.O.)GOT0   35 

I JCIOOl 
I JCIOOl 
r JCIOOl 
i JCIOOl 
i JCIOOl 

i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
r JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
l JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i jcrcoi 
i JCIOOl 
i JCIOOl 
l JCIOOl 
l JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 
i JCIOOl 

i JCIOOl 
l JCIOOl 
i JCIOOl 
i JCIOOl 
l JCIOOl 
i JCIOOl 
r JCIOOl 
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DO   3«.   I»1,NN |   JCIOOl 
3» FCLHLd ,L)«FCLWLCItL)/SUHH I   JCIOOl 
35 WRITEtMOT,105) J    JCIOOl 

WRITECMUT,103iAPARMC7),<FCLWUI,l>,J*ItNNl I   JCIOOl 
30 CONTINUE I   JCIOOl 
25 CONTINUE I   JCIOOl 

RETURN t   JCIOOl 
28 WRITEi6,999) I   JCIOOl 
999        FORMATCl't'«»»   ERROR   OCCURRED   IN   SUBROUTINE   TNF1HP   ON   DATA   •, I   JCIOOl 

• 'READ1N   «**•) 1   JCIOOl 
STOP r   JCIOOl 
END 

1 JLIU01 
BLCCKDATA I JCIOOl 
C0HKUN/TNFSC2/HC3SD(2),XC3SDC8,2),YC3SD|8,2), I JCIOOl 

• FDDSAD(8,21,FSDSADC8,2I,FTDSADCB,2), 1 JCIOOl 
• FABDCCl2),ABSFCCC8,2),ABSRCC(8,2|tABCZCCI2), t JCIOOl 
• FSSMCC(2),TSSKJR(8,2),SSSMIH(8,21,SSSHII.C8,2J, I JCIOOl 
• FSAMCC12>,TSAK1RC3,2),TSAMIZ«2),SSAMIF(3,2> I JCIOOl 

C0HM0N/TNFSC3/NC3DDI2),XC3DD18,2),YC3DDI8,2), I JCIOOl 
• NCOMD<2),XCOM0i8,21,YCCKDl8,2) , I JCIOOl 
»                                      FCLML(10,2I I JCIOOl 

DATA   NC3D0,NCGKD,NC3SD/b»0/ I JCIOOl 
DATA   XC3DD,XC0MD,XC3JD/'<8»0./ I JCIOOl 
DATA   YC3DD,YC0MD,YC3SD/<.8»0./ I JCIOOl 
DATA   FClkl/20»0./ I JCIOOl 
DATA   FA3DCC,FSSMCC,F5AMCC/6»0./ I JCIOOl 
DATA   TS5MIR,SSSMM,SSSMIl/48».001/ I JCIOOl 
DATA   T5AMIR,T5AMnISSAKIF/l<t«.00I/ I JCIOOl 
DATA   ABSFCC, AB SRCC , ABCZCC/3<i»l ./ I JCIOOl 
END I JCIC01 
BLOCK   DATA I JCIOOl 
C0MM0N/TNF5Cl/INA3FIBf2>,INABR18,2J,INAB2C2) 1 JCIOOl 
C0MXÜN/TNFSC2/NC3SDI2),XC3SD18,21,YC3S0C8,2), I JCIOOl 

• FDDSAD(8,2>,FSDSADt8,2),FTDSAD{8.2), I JCIOOl 
• FABDCCI2I.ABSFCCIP ,2 ) .ABSRCC(8,21,ABCZCCC2Ir I JCIOOl 
»               FSSMCC(2),T5SMIR(6,2),SSSHIM<B,2J,SSSMIL<8,ZI, I JCIOOl 
• FSAHCC!2),TSAMIR13,2),T5AMIZ<2) ,SSAMIFC3,2I I JCIC01 
C0MM0N/TNFSC3/NC3DD12),XC3DDI8,2),YC3DD<6,2), I JCIOOl 

»               NCOMO(Z),XC0HDtB,2l,YCDHD{8,2), I JCIOOl 
• FCLWLI10,2I I JCIOOl 

COHMON/TNFSCA/NfOLY(2).XEDIY18,2),YEDlY(8 ,2 ,2 I, I JCIOOl 
»                                      JF.SCCB,3,2),IKAUT18,2I,IFPLS<8,2), I JCIOOl 
• UQPD(2I ,SFaP0«8,2),CTIMF(B,2) I JCIOOl 
C0HMUN/TNF5t5/NCSFD(2),XtSFD(8,2),YGSFDC8,21 , I JCIOOl 

• NAAFD(?),XAArD(H,2) ,YAAfDt8,2), I JCIOOl 
»                                   IIAIfDI^I.XAl M)«B,?),YAf 10(0,^1 I JCIOOl 

DATA   1NAUF , I NAI>k , I NAH//3<.»0/ I Jt I 001 
DATA   NCJlD/i-frU/ I JCIOOl 
DATA   XC3S0,YC3iD,F0OSAU,F^DSAUtFTD5AD/8O«0./ I JCIOOl 
DATA   >ABIKC,AbSKC,Af-.SK(.l,AI:(/lC/3<.«0./ I JCIOOl 
ÜA1A   fSSKCC,TS5KlR,SSSHIM,SSSMR/-50<'0./ I JCIOOl 
DATA   FSAHCC,TSAMIR,TSAKI/,SSAMIF/lfc«0./ I JCIOOl 
DATA   NC3D0,NC0KD,NEDLY,Jf SCIWAUT, IFPIJ/86'O/ 1 JCIOOl 
DATA   XC3DD,YC30D,XCDMD,YC0KD,XEDLY,YEDLY/112»0./ I JCIOOl 
DATA   FCLWL,TEQPD,SEQPD,CTIHE/5A»0./ I JCIOOl 
DATA   NGSFD,NAAFD,NAFFD/fc»0/ I JCIOOl 
DATA   XGSFD,YC-SFD,XAAFD,YAAFD,XAFFD,YAFFD/9t>»0./ I JCIOOl 
END I JCIOOl 
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