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LEGAL MIX: A FORTRAN MODEL FOR
EVALUATING ARTILLERY SYSTEMS

1. INTRODUCTION

A FORTRAN II and IV version of the Legal Mix Artillery
simulation model has been developed for evaluating artillery systems.
An earlier version of the model was prepared in 1966 in the FORAST coding
for use on the BRLESC I computer of the Ballistic Research Laboratories
at Aberdeen Proving Ground, Maryland (Reference 1).

The rationale, assumptions and methodology used in preparing
the model are found in References 2 and 3. The sole intent of this
report is to provide a '"users manual' for those who desire to employ the
Legal Mix model in the evaluation of artillery systems. Therefore, a
minimum of supporting methodology is included.

2. METHODOLOGY

The methodologies employed in the program are based upon those
found in References 2 and 3. In essence, the model employs five compon-
ents, which are briefly outlined in the following paragraphs.

2.4 Target List.

The target list, derived from a war game and subsequent target
acquisition analysis, represents the threat and demands on the friendly
artillery force. The result of the derivation is a time-ordered list of
both acquired target missions and pre-planned support missions such as
illumination, smoke and harassment fires. Each target on the list is
described by a number of data elements, including location, time of
acquisition, estimated target duration time, number of tactical elements
(personnel, tanks and armored personnel carriers), and other estimated
and actual data. (See paragraph 3.2 for a complete listing of target
parameters). Several parameters require a brief explanation:

@ Target Frequency - The program allows four levels of battle
intensity: Low, Mid, Base and High. The target list itself represents

1Odom, C.T., Kramar, J. W., and Thomas, A.S., An Improved Model for
Evaluating Artillery Weapons, BRL Report No. 1321, September 1966,
APG, MD. UNCLASSIFIED

2Report, Optimum Mix of Artillery Units, 1971-1975 (W), Phase III, USACDC
Field Artillery Agency, July 1967, Fort Sill, OK, SECRET

SReport, Optimum Mix of Artillery Units, 1975-1980 (U) (Short Title:
Legal Mix IV), USACDC Field Artillery Agency, August 1970, SECRET
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Base-intensity, where each listed target acquisition signifies a single
(frequency = 1) demand on the artillery force. For other intensities,
however, the target frequency may be increased (or eliminated) as a demand
on the force. Therefore, based on an analysis of the war game which
generated the target list, each target acquisition is assigned a frequency
for ecach of the allowed intensities.

e Military Worth - Based upon questionnaires administered to
a group of field grade officers representing various combat arms, a scale
of relative military worth values ha¢ been developed for the various
type tactical elements on the target list. (References 3 § 4). This
military worth value is used for various purposes in the program. First,
it provides for a priority ordering of targets for attack, whereby the
acquisitions with highest military worth are attacked first in each game
time increment. Secondly, it allows for a segmenting of targets into
categories which control the level of attack and allowable ammunition
weight expenditure against a target. Table 2.1 lists the categories
utilized in the program. Lastly, Military Worth provides for a measure
of force performance, by suming up the military worth points of damaged
target elements.

e Target Posture Mix - Past efforts have identified typical
postures for the elements (personnel, tanks and APC's) which make up each
target (Reference 2). These postures indicate the percentage of personnel
standing, prone and crouching (in foxholes) as well as the status of
materiel elements (static or moving) and proximity to the Forward Edge of
the Battle Areca (FEBA) for both warned and unwarned conditions. The Legal
Mix studies have defined 12 "posture mixes' accounting for various com-
binations of these postures. (See the typical data inputs in paragraph
3.1).

2.2 Artillery Force.

The second component of the model accounts for the artillery
resources available to the friendly force. The allowable fire units and
their movement schedules throughout the battlefield day are generated
from the tactical situation developed in the war game. Associated with
each fire unit are weapon system and ammunitiéon parameters which define
the capabilities of the artillery force. (See paragraph 3.1 for a
detailed listing of the various parameters.)

3Loc. Ciw.

4Wood, William J., and Tice, Jerry, A Proposed Method for Determining
Target Worth as an Input to Weapon Systems Analyses, AMSAA TM 15, Oct 68,
Aberdeen Proving Ground, MD, UNCLASSIFIED.

2Loc. Cit.




TABLE 2.1 MILITARY WORTH

Target Category Military Worth Points
I M.W. > 10 (Maximum value = 21.)
I1 3 <MW. <10
ITI MW, <3




2.3 Effectiveness Computation.

The model employs the same basic effectiveness computation routine
as outlined in Reference 5. This routine determines the number of rounds
and fire units required to reach specified attack levels against estimated
data for each target, and calculates the amount of target damage inflicted,
in terms of fractional survivors, against actual target data. The program
examines each target in priority order and identifies the possible attack
solutions available at the time the target is presented for consideration.
Three attack level thresholds are used in the model as criteria for
engagement (Reference 3):

e Threshold A, representing a defeat level of 50% damage

e Threshold B, representing a fixed level of damage required
to disrupt unit integrity. For materiel targets, this level is specified
at 30% damage, while for personnel targets the level is set at 1/2 (100-F)%
where F represents the percentage of personnel in foxholes, and where the

quantity 1/2 (100-F) is restrained between 25% to 50% damage levels,

e Threshold C is restricted to Category I and II targets
(Military Worth > 3.00) and is defined as a minimum acceptable damage
level equal to (.9/Target Military Worth). This attack level is used
only when Threshold B damage cannot be achieved against Category I and II
targets and the target's duration is such that the target will not be
considered for attack again.

2.4 Allocation Process.

The allocation process in the model controls the massing of fire
units and the tactical method of attack, in determining the optimum
solution against a target. Two attack methods are examined:

e One-volley method - Fire units are added as necessary to
reach the specified attack levels when constrained to fire only one
volley per unit.

e Multi-volley method - Fire units firing all available
(within specified constraints) ammunition are added in turn in order of
effectiveness until the specified attack level is reached.

SOdom, C.T., Kramar, J.W., Michels, H.W., Thomas, A.S., and Thomas, C.M.,
Reoptimization of a Multiple Artillery Rocket System - MARS II (U), BRL
Report No. 1736, September 1966, Aberdeen Proving Ground, MD, SECRET.

3Loc. Chrt.
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The order in which units at the various tactical echelons are examined
and massed depends on the echelon which acquired the target, as deter-

mined in the war game. The order of massing fire units is shown in
Table 2.2,

TABLE 2.2 FIRE UNIT MASSING ORDER

Acquiring Echelon

Attempted

Solution _EE_ GS CORPS
1st Closest DS alone GS alone CORPS alone
2nd GS alone GS & DS CORPS & GS
3rd GS § DS CORPS alone All
4th CORPS alone CORPS & GS
S5th CORPS §& GS All
6th All

2.5 Model Outputs

The final component of the model provides for an hourly game
output of effort and effectiveness measures. The principal measures of
effort are the cost and weight of ammunition expended against the target
list. Effectiveness is measured in the amount of personnel and materiel
damage inflicted; the number of targets fired upon, defeated, and not
engaged; and a summary of military worth points scored. A sample output
is shown in Appendix E. The user, of course, may desire to print out
additional data by adding the appropriate computer statements to the
OUTPUT Subroutine.

3. INPUT FORMATS

All data inputs, except for the target list, are entered by
standard 80-column cards. The target list is entered from 120-column
tape. The following paragraphs outline the various input requirements
to include columns, variable names and units associated with each input
variable.

3.1 Card InEut

For ease in setting up the input card deck, the cards are
segmented into 16 card sets which are read into the computer in five
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subroutines, as indicated in Figure Figure 3.1. Tables3.1 through 3.5
outline the specific sets, cards, columns and units for the subroutines.
Appendix D contains a tabulation of sample input data.

3.2 Target Tape Input

Each target on the target list is described by 33 data points
on two lines of tape input. For special (or "OTHER") type targets (H&I,
Illumination § Smoke Missions) there is an additional line of tape input
with 8 data points. Format for first 2 lines is: FORMAT (F7.1, 16F7.2,/
16F8.2). Format for 3rd line (when used) is: FORMAT (8F8.2).

Targets are listed on the tape in time sequence, according to
their estimated time of arrival in the battle. As a target is input, the
data points are assigned to a TNI(I) list, from which they are then
transferred to the TN(I,J) array according to the priority order in which
they will be attacked. Table 3.6 outlines the specific data points
required for each target.

Tapes currently available for use with the Legal Mix models
which were generated for the Legal Mix Studies are:

e FEuropean Target Array (Reference 3)
e Korean Target Array (Reference 3)

Efforts are now in progress to conduct additional war games to
furnish updated European target lists.

4. SUMMARY

The basic input formats representing friendly capabilities and
the enemy threat have been described. Detailed rationale and methodol-
ogies may be found in the cited literature.

The computer program as written (Appendix A) requires
approximately 60,000 words of computer memory. This memory requirement
may be lessened by reducing the present number of rounds (50) and fire
units (100) allowed in the model. A typical computer run of the model
requires from 30 to 60 minutes, depending on the number of systems,
units, and rounds considered in a given "mix".

Additions and modifications to the model are planned in the
near future to further expand the usefulness and applicability of the
Legal Mix methodology. Suggestions and comments are welcomed by the
author.

3Loc. Cit.
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TABLE 3.1 SUBROUTINE PRELIM

Card No. of Card Variable Input
Set Cards Cols. Name Units Comments
1 1 1-80 CXIp Alpha-Numeric Force Identifier - Used for info only.
2 1 1-7 TZRO Dec. Hours Geme Start Time (First printout is at Start + 1
Hour)
8-14 TMX Dec. Hours Game End Time (Last printout at Game End Hour)
15-21 FACT Real Game Intensity Level Key: 1l-Low; 2-Mid; 3-Base;
L-High
3 12 POST(I,J) Lists Posture Mix for each of 12 allowable posture
mixes.
(1st) 1-7 POST(1,1) O Posture ID Number for lst posture
8-14 POST(1,2) Real % of UNWARNED Pers. Standing for 1lst posture
15-21 POST(1,3) Real % of UNWARNED Pers. Prone for 1lst posture
22-28 POST(1,4) Real % of UNWARNED Pers. in Foxholes for 1lst posture
29-35 POST(1,5) Real Key for UNWARNED Tanks for lst posture O = No taxnks
1 = Tanks
36-42 POST(1,6) Real Key for UNWARNED APC's for 1lst posture O = No APC's
1l = APC's
43-49 POST(1,7) Real % of WARNED Pers. Standing for lst posture
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TABLE 3.1 SUBROUTINE PRELIM (CONT'D)

Card No. of Card Variable Input
Set Cards Cols. Name Units Comments
8
Cont'd 50-56 POST(1,8) Real % of WARNED Pers. Prone for 1lst posture
57-63 POST(1,9) Real % of WARNED Pers. in Foxholes for 1lst posture
64-70 POST(1,10) Real Key for WARNED Tanks for 1lst posture O = No tanks
1 = Tanks
T1-TT POST(1,11) Real Key for WARNED APC's for 1lst posture 0 = No APC's
1 = APC's

(2nd) thru (12th)

Same 11 data points for the 2nd thru 12th postures.
(Posture numbers are 0 thru 11 for the 12 allowable
postures.




TABLE 3.2 SUBROUTINE RDSYS

Card No. of Card Variable Input
Set Cards Cols. Name Units Comments
L 1 1-5 NSYS Systems Number of weapon systems in force (NSYSg;O) ‘
\
5 2% These 2¥NSYS cards list 12 data points for each ‘
NSYS systemn. |
Y
(1st) 1-7 SYSID(1) Real System ID number for lst system (e.g. 1200.1)
8-1k FRWM(1) Real Fraction of 1st system units remaining in place !
— during unit moves.
: |
15-21 TPFU(1) Tubes/Unit Tubes (or launchers) per FU for 1st system.
22-28 SROF(1) Rd/Min/Tube Maximum rate of fire vs static targets for 1lst
system.
29-35 DROF(1) Rd/Min/Tube Maximum rate of fire vs moving targets for 1lst
system.
36-L2 TBM(1). Minutes Time between missions - the time to set up and
fire 1 volley for l1lst system.
43-k49 BLD(1) Rd/Unit Ammunition Basic Load for units of lst system.
50-56 RSPY(1) Rd/Unit /Hr Ammunition Resupply Rate for units of lst system.
5T7-63 SNMX(1) Rd/Tube/Mis- Maximum rounds allowed per mission vs static
sion target for lst system units.

@ o - o "
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TABLE 3.2 SUBROUTINE RDSYS (CONT'D)

Card No. of Card Variable Input

Set Cards Cols. Name Units Comments

5

Cont'd 64-70  DNMX(1) Rd/Tube/Mis- Maximum rounds allowed per mission vs moving
sion target for 1lst system units.
(2nd) 1-7 HNMX (1) Rd/Tube/Hr Maximum rounds allowed in 1 hour vs all targets
for 1st system units.
8-14  STYP(1) Real Key to 1st system type: 1 = Cannon; 2 = Missile

(3rd) thru (2*NSYS)

Same 12 data points for the other systems.
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TABLE 3.3 SUBROUTINE RDRND

Card No. of Card Variable Input
Set Cards Cols. Name Units Comments
6 1 1-5 NRDS Rounds Number of different rounds in force
(NRDS<50)

7 6 or 1k There are NRDS card groups in card set 7.
per each Depending on the round type (RTP(I)), there
of NRDS are either 6 or 1l cards per group. If
groups RTP(I)=1 (ICM type round) there are 6 cards;

if RTP(I)=2 (HE type round) there are 1k
cards in the group. The first U cards of all
groups contain data for the same variables.
(1st) 1-7 RNDID(I) Real Round ID number for I'P Rd. (e.g. 1203.1)
8-1l4 WGT(I) Metric/Tons /Rd Crated weight of I'H Ra4.
15-21  CST(I) Kilo $/Rd Cost per round of IR Rd.
22-28  RMX(I) KM Maximum range of I'P Rd.
29-35 REL(I) Real In-flight reliability of Ith Ra,
36-42 DEP(1) Real % of recoverable misfires for I Rd. (Not
used in program).
43-49  RTP(I) Real Key to rd. type for I'P Rd: 1=ICM; 2=HE
50-56 WARN(I) Seconds Signature or Warning for IR g4,
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TABLE 3.3 SUBROUTINE RDRND (CONT'D)

Card No. of Card Variable Input
Set Cards Cols. Name Units Comments
7
Cont'd  (2nd) 1-7 RNG(I,1) KM 1st range value in list of up to 10 ranges
for Ith R4.
8-1k RNG(I,2) KM 2nd range value in list of up to 10 ranges
for Ith R4,
15-70 RNG(I,3) KM 3rd thru 10th range value in list of up to
thru 10 ranges for Ith R4.
RNG(I,10)
(3rd) 1-7 CPR(I,1) Meters CPE (Random) at 1lst range value for It Rq.
8-14  CPR(I,2) Meters CPE (Random) at 2nd range value for IR Ra.
15-70 CPR(I,3) Meters CPE (Random) at 3rd thru 10th range value for
thru(I,10) 1th R4.
(4th) 1-7 CPS(I,1) Meters CPE (Total) at 1lst range value for
1th R4.
8-1kL CPS(I,2) Meters CPE (Total) at 2nd range value for
1th Rr4.
15-70 CPs(1,3) Meters CPE (Total) at 3rd thru 10th range
thru value for I®R R4.
CPS(I,10)




TABLE 3.3 SUBROUTINE RDRND (CONT'D)

Card No. of Card Variable Input
Set Cards Cols. Name Units Comments
T
Cont'd If RTP(I)=1 (ICM), the next 2 cards complete the 6 card group. :
(Subroutine ACMINP)
(5th) 1-7 SRE Real Slope of Radius of Effects vs Range plot for
1th Ra.
8-1k REZ Meters "Y" - intercept of Radius of Effects vs Range
plot for 1th Rq,
N 15-21 SRO Real Submissile reliability in open environment for
o th
I Rd.
22-28 SRW Real Submissile reliability in wooded environment for
Ith Ra.
29-35 EN Submissiles Number of submissiles in I'D Ra.
(6th) 1-7 AL(1) M2 Lethal Area of 1 submissile vs standing target
in open for 1th Rrg,
8-1L AL(2) M Lethal Area of 1 submissile vs prone target
in open for 1th Rra.
15-21 AL(3) M2 Lethal Area of 1 submissile vs foxhole target
in open for Ith R4.
22-28 AL(L) M Lethal Area of 1 submissile vs tank target

in open for 1th Rra.
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TABLE 3.3 SUBROUTINE RDRND (CONT'D)

Card No. of Card Variable Input
Set Cards Cols. Name Units Comments
a
Cont'd 29-35 AL(5) M Lethal Area of 1 submissile vs APC target
in open for IR Rq,
36-42  AL(6) a Lethal Area of 1 submissile vs standing target
in woods for Ith Ra.
43-49  AL(T) M2 Lethal Area of 1 submissile vs prone target
in woods for I'h Ra.
50-56  AL(8) i Lethal Area of 1 submissile vs foxhole target
in woods for Ith Rd.
57-63  AL(9) M2 Lethal Area of ]l submissile vs tank target
in woods for I'P Rd.
6L4-70  AL(10) e Lethal Area of 1 submissile vs APC target
in woods for IR R4.
If RTP(I)=2 (HE), the next 10 cards complete the 1L card group.
(Subroutine HEINP)
(5th) 1-7 AL(1) M2 Rd. Lethal Area vs standing target in open at 1lst
range for 1th R4,
8-14 AL(2) Y Rd. Lethal Area vs standing target in open at 2nd
range for I'H Rd.
15-T0 AL(3)-AL(10) M° Rd. Lethal Area vs standing target in open at 3rd

thru 10th ranges for Ith R4.
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TABLE 3.3 SUBROUTINE RDRND (CONT'D)

Card No. of Card Variable Input
Set Cards Cols. Name Units Comments
7 2
Cont'd (6th) 1-70 AL(11)-AL(20) M Rd. Lethal Area vs prone target in open at 10
ranges for 1th Rg.
(7th) 1-70 AL(21)-AL(30) M2 Rd. Lethal Area vs foxhole target in open at 10
ranges for 1th R4,
(8th) 1-70 AL(31)-AL(40) M Rd. Lethal Area vs tank target in open at 10
ranges for 1th R4.
(9th) 1-70 AL(L41)-AL(50) M Rd. Lethal Area vs APC target in open at 10
ranges for Ith R4.
(10th) 1-70 AL(S51)-AL(60) M2 Rd. Lethal A{ﬁa vs standing target in woods at 10
ranges for I Rd.
(11th) 1-70 AL(61)-AL(T70) M2 Rd. Lethal Area vs prone target in woods at 10
ranges for 1th Rr4.
(12th) 1-70 AL(T71)-AL(80) M Rd. Lethal Area vs foxhole target in woods at 10
ranges for 1th R4,
(13th) 1-70 AL(81)-AL(90) M2 Rd. Lethal Area vs tank target in woods at 10
ranges for 1th R4.
(1ktn) 1-70 AL(91)-AL(100) e Rd. Lethal Area vs APC target in woods at 10
ranges for 1th Rq4.
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TABLE 3.4 SUBROUTINE RDFU

Card No. of Card Variable Input
Set Cards Cols. Name Units Comments
8 1 1-5 NFU Fire Units Number of Fire Units in Force (NFU<100).
9 NFU There are NFU card groups in card set 9.
Groups The number of cards in each group depends
on the number of firing sites the FU will
occupy during the game (NSITE(I)). Each
group has 2+NSITE(I) cards. (NSITE(I)<8).
(1st) 1-5 NSITE(I) SITES Number of sites for the ItD fire unit.
(2nd) 1-8 FSID(I) Real Identifies which of the NSYS systems this FU
is. (e.g. 1200.1)
(3rd) 1-8 TA(1,I) HR.MIN Arrival Time of I'® FU at its 1st site.
thru (Example: 9 hr & 15 min is input as 9.15)
(2+NSITE(I)) 9-16 T™p(1,I) HR .MIN Departure Time of I'P FU from its 1st site.
17-24 Xs(1,I) KM X-coordinate of I'® FU's 1st site (Easting)
25-32 Ys(1,I) KM Y-coordinate of I™M FU's 1st site (Northing)

There is a card with the above 4 data points for each of I'R FU's sites.

10 NSYS

(1st) 1-7

SYSRD(I,1) Real
thru NSYS

This card set contains one card per system to
identify the rounds allowed for each system.

rth

system (e.g.

Weapon system ID number for
1200.1)
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TABLE 3.4 SUBROUTINE RDFU (CONT'D)

Card No. of Card Variable Input
Set Cards Cols. Name Units Comments
10
Cont'd (1st) 8-1L SYSRD(I,2) Real Rd. ID of 1st rd allowed for I'P system (e.g.
thru 1203.1)
(NSYS)
15-21  SYSRD(I,3) Real Rd. ID of 2nd rd allowed for I'H system.
22-T0 SYSRD(I k) Real Rd. ID of 3rd thru max of 9th rd for Ith system.
thru (I,10)

11 This card set contains 12 groups (one for each
allowable posture) which define which rounds
are allowed to be fired vs each posture. The
number of cards in each group depends on the
number of rounds allowed vs each posture in each
of the two environments - open and woods.

(1st) 1-5 NP ID No. Posture ID Number of first posture (=0)
6-10 NRO(I) Rds Number of Rds allowed vs lst posture in open
(NRO(I)<12).
11-15 NRW(I) Rds Number of Rds allowed vs lst posture in woods
(NRW(I)<12).
(2nd) =57 ORVP(I,1) Real Rd. ID of 1lst allowable round vs lst posture in
open.
8-1L ORVP(I,2) Real Rd. ID of 2nd allowable round vs 1lst posture in

open.
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TABLE 3.4 SUBROUTINE RDFU (CONT'D)

Card No. of Card Variable Input
Set Cards Cols. Name Units Comments
11
Cont'd 15-70 ORVP(I,3) Real Rd. ID of 3rd thru 10th allowable round vs lst
thru posture in open.
ORVP(I,10)
(3rd) 1-7 ORVP(I,11) Real Rd. ID of 11th allowable round vs lst posture in
open.
8-14 ORVP(I,12) Real Rd. ID of 12th allowable round vs lst posture in
open.
This 3rd card is needed only if 11 or 12 rds are
allowed vs the 1lst posture in open.
(L4th) 1-7 WRVP(I,1) Real Rd. ID of 1lst allowable round vs lst posture in
woods .
8-14  WRVP(I,2) Real Rd. ID of 2nd allowable round vs lst posture in
woods.
15-T0  WRVP(I,3) Real Rd. ID of 3rd thru 10th allowable round vs lst
thru posture in woods.
WRVP(I,10)
(5th) 1-7 WRVP(I,11) Real Rd. ID of 11th allowable round vs lst posture in
woods .
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TABLE 3.4 SUBROUTINE RDFU (CONT'D)

Card No. of Card Variable Input
Set Cards Cols. Name Units Comments
11
Cont'd 8-14 WRVP(I,12) Real Rd. ID of 12th allowable round vs lst posture in

woods.

This 5th card is needed only if 11 or 12 rds.
are allowed vs the 1lst posture in woods. These
5 cards are repeated for the other 11 postures.
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TABLE 3.5 SUBROUTINE RDMIX

Card No. of Card Variable Input
Set Cards Cols. Name Units Comments
12 i 1-80 MIXID Alpha- System-Rd-FU Mix Identifer. Used
Numeric for Info only.
13 1 1 KSIG(1) 0or1l This card keys those systems (of up to
2 KSIG(2) Oorl 10 defined in RDSYS) which are allowed
3 thru 10 KSIG(3)-(10) 0Oorl in this mix. A "1" signifies the system
is in the mix; "0" = not in mix.
14 I 1 KRIG(1) Oorl This card keys those rounds (of up to 50
2 KRIG(2) Oor 1l defined in RDRND ) which are allowed in
3 thru 50 KRIG(3)-(50) Oorl this mix. A "1" signifies the rd is in
the mix; a "0" = not in mix.
15 1st 1 KFIG(1) 0,1,2, or 3 These cards key those fire units (of up
2 thru 80 KXrIG(2)-(80) 0,1,2, or 3 to 100 identified in RDFU) which are
allowed in this mix. O = not in mix;
1 = at DS echelon; 2 = at GS echelon;
2nd 1 thru 20 KFIG(81)-(100) 0,1,2 or 3 3 = at CORPS echelon. The second card is
not used if 80 or less FU's have been
identified in RDFU.
16 1 1-7 CRTERA l.or 2. Keys which criterion is to be considered

in choosing rounds for employment against
targets. 1 = cost is critical; 2 = weight
is critical.

A series of mixes may be considered on a
given computer run by stacking a series
of these (12 thru 16) card sets at the end

of the input deck.
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TABLE 3.6 TARGET INPUT VARIABLES

Tape Tape Variable Input
Line Columns Name Units Comments
1st 1-7 TNI(1) Real Target ID Number (e.g. 9016.0)
8-14 (2) 0,1,20r 3 Acquisition Key: O = Single Acg.
1 = 1st of Several Acq.
2 = Intermediate Acq.
3 = Last of Several Acqg.
15-21 (3) 1 Target frequency at Base Intensity (1 for all
targets)
22-28 (k) 0, 1 thru 11 Estimated posture mix for target main element.
29-35 (5) Real Estimated fraction of target in wooded environ-
ment.
36-42 (6) Real Estimated fraction of target in open environ-
ment.
43-49 (1) Meters Estimated target radius.
50-56 (8) Decimal Hours Estimated target Arrival Time.
57-63 (9) Decimal Hours Estimated target Departure Time.
64-T0 (10) Meters Target Location Error
T1-T7 (11) KM Estimated Target Easting (Location)
78-8L (12) KM Estimated Target Northing (Location)
85-91 (13) KM Target Distance from FEBA.
92-98 (1h) 0 thru 21 Estimated Military Worth of Target.
99-105 (15) 1, 2, or 3 Defines echelon which acquired target
=DS; 2=GS; 3=CORPS
106-112 (16) 1 thru 70 Target type identifier: 1 - Artillery
2 - Mortars
3 - Anti-air
4 - Antitank
5 - Msl/Rocket Launchers
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TABLE 3.6 TARGET INPUT VARIABLES (CONT'D)

Tape Tape Variable Input
Line Columns Name Units Comments
1st 106-112 TNI (16) 1 thru 70 Target type identifier: 6 - APC's
Cont'd Cont'd Cont'd 7 - Tanks
8 - Command Post
9 - Observation Post
10 - Assembly Area
11 - Engineer Units
12 - Service Units
13 - Aviation Units
20 - H&I Mission
30 - Illumination Mission
L0 - Preparation Fires
50 - Counter-prep Fires
60 - Smoke Mission
TO - Final Protection Fires
113-119 (17) o5 Threshold "A" Attack Level (=.5 for all targets)
2nd 1-8 (18) =5 Target Defeat Level (=.5 for all targets)
9-16 (19) 0, 1, thru 11 Actual posture mix for target main element.
17-24 (20) Real Actual fraction of target in wooded environ-
ment.
25-32 (21) Real Actual fraction of target in open environment.
33-L40 (22) Meters Actual target radius.
41-48 (23) Decimal Hours Actual target Arrival Time.
L9-56 (24) Decimal Hours Actual target Departure Time.
57-64 (25) Personnel Number of Personnel in Target (including those
inside vehicles)
65-72 (26) Tanks Number of Tanks in Target.
73-80 (27) APC Number of APC's in Target.
81-88 (28) Real Initial fraction of personnel survivors.
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TABLE 3.6 TARGET INPUT VARIABLES (CONT'D)

Tape Tape Variable Input
Line Columns Name Units Comments
2nd 89-96 (29) Real Initial fraction of tank survivors.
Cont'd 97-10L (30) Real Initial fraction of APC survivors.
105-112 (31) 0, 3,.2, 3 Target frequency at Low Intensity.
113-120 (32) 0,1, 2,3 Target frequency at Mid Intensity.
121-128 (33) O, dgy 24 5 Target frequency at High Intensity.
For "Other" Type Missions (TNI(16)=20, 30, or
60) only:
3rd 1-8 AMSN(I,1) Real Target ID Number of g "other" mission. wh
9-16 AMSN(I,2) Real Number of rounds 105mm system needs to fire I
mission.
17-2k AMSN(I,3) Real Number of rounds 155mm system needs to fire Ith
mission.
25-32 AMSN(I,k) Real Number of rounds 175mm system needs to fire 1th
mission.
33-40 AMSN(I,5) Real Number of rounds 203mm system needs to fire 1th
mission.
41-48 AMSN(I,6) Real Number of rounds MARS system needs to fire Ith
mission.
Lg-56 AMSN(I,7) Real Number of rounds LANCE system needs to fire Ith
mission.
57-6k AMSN(I,8) Real Number of rounds HJ system needs to fire I'D
mission.
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C * & % % % & & % % & & & ¢ & & & % & & & & & & % ¢« ¥ & & & & & & & & %

MAIN PROGRAM

* %2 k% % % % & & & X & & & & % & & & & K & & & & & & ¥ & K K ¥k K
COMMON WoWl,PII,CPET,RT,REF,EC]

COMMON CXID(16),TZRO,TMX,FACT,DELT,POST(12,11),WKS
COMMONSYSID(10)y FRWM{1D) s TPFU(1C)ySRCF(10),0ROF(10),TBM(10) ,BLO(10
L)y RSPY(10)y SNMX(10),DNMX(10),HNMX(10),STYP(10),HRLD(10),QBLD(10)
COMMON RNDID(50)4WGT{50),CST(S0),RMX(50)+REL(50),DEP(50),RTP(50),
IWARN(S0) sWGTI(50)+CSTIIS0)sR2MXIS0)4RELIIS50)4DEPI(5C),
2RNG(50,1C)yCPR(50,10)yCPS{50s 10)sRE(50410),AE(50,10),S0P(50,10),
3POP(50,12),COPI50,10)»TOP(5(+10)yA0P(50,10),SWP(50,10),
4PWP(50410)¢+CWP(5D910) 9 TWP(50y 10)+AWP(50,10)

COMMON NSITE(100),FSID(100),TA(8,100),TD(8,100),XS(B,100),
1YS(8y10U) 9 SYSRD(10,12)yNRO(12),NRW(12),0RVP(12,12)WRVP(12,12)
COMMON MIXIDU16)oKSIGU10),KRIG(50)yKFIG(LCZY,CRTERA,CRT(50)
COMMON TN(30,300),TLOST(5,1000), TOFT(1000),A(27,100)+FT(64+100),
15(10,5)yRDCNT(50,3C) yTUBFU(100) yNACQy SPERSySTANK , SAPC y SMW,
2NQ ¢NTGT y NOMF s NQLP o NRPDoNRW2 o NQIMyNQDyNFMyNFMD

COMMON TNI(33),TN2BT,TN29T, IN3UT

COMMON REFIREWAIT,WAIT2,WAIT3,NA,NBAL,NBA2,NBA3,NEAL,NEA2,NEA3,
1TR,EXCESL,EXCES2, AMSN(55C,8)

COMMON QUVI(100),CPOST(5),CPKI10),CRE(10)+CCOVI(10),CSURV(10)
COMMON AMWS ) APCoATLVLCPERyCRITHCRITP,CTI,DEFSPyDSFLAGyDVFLAG,F
COMMON FHoFM, IFMy IFONE, ITCyKQUNT,LISSyMATCH,MFEAT,MORG,NA1,NB,NE
COMMON NFUoNOMyNP o NRDSyNSYS,ONCRT,PFRO,PERW¢PO+QN,RPV,SMCRT,SQN
COMMON STy, SURVeSURVP, T TKy TOFPy XVNy SAVELySAVE2,SAVE3

CALL PRELIM

CALL RDSYS

CALL RORND

CALL RDFU

CALL ROMIX

CALL TZERO

ON=0.0

CALL RTAPE

FR=TNI(3)

IF(TNI(8).LT.T+DELT-.00001)GOTC 2

IF(KOUNT . EQ.J)GGTO 40

GOTC 3

IF(TNI(16).EQ.20.0.0R.TNI(16).EQ.30.0.0R.TNI(16).EQ.60.) NOM=NOM+1
NACQ=NACQ + 1

IF(TNI(2) .GT. l.) GGTO 20

NTGT=NTGT + 1

SPERS=SPERS+TNI(25)*TNI(28)

STANK=STANK+TNI(26)*TNI(29)

SAPC=SAPC+TNI(27)*TNI(30)

AMWS=AMWS+TNI{14)

CALL COMPAR

IF(FR.EQ.1.0) GITC 1

FR=FR-1.J

DN= ON+1.0

TNIC1)=TNI(1)+120CC2.C* DN

IF(TNI(16)oNE«20.0.AND.TNI{16)NEc30.0.AND.TNI(16).NE.6N.Q)IGOTO 78

ITC=1TC+1

AMSN( ITC,1)=AMSN(ITC-1,1)+1C0CCC.
DO 31 KJ=2,8
AMSNUITC,KJ)=AMSN(ITC-1,KJ)

GOTH 2

KT =KOUNT

00 10 IT=1,KT

IF(TN(17,IT)eLE..5)GOTO 18

MP
MP
MP
MP
MP
MpP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
NP
MP
MP
MP
MP
MP
MP
MP
ME
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP

MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP

001

003
004
005
006
007
008
009
019
011
012
013
014
015
216
o1r7
o18
0l9
020
221
022
J23
J24
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041l
042
043
044
045
046
47
048
049
050
ns51
052




18

14

16

32

21

22

23

IF{TN(9,IT) .GT. T+DELT-.00001) GOTC 10
IF(TN(1, IT).EQ.0.0)GOTO 10
IF(MFEAT.EQ.0)GHTC 17

DO 8 JK=1,MFEAT

IF(TN(1, IT).EQ.TDFT(JK)) GOTO 22
CONTINUE

CTI=1020000.0

REFIRE=0.0

WAIT=0.D

WAIT2=0.0

WAIT3=3,"

NA="

DEFSP=0. .

NBAl1=0

NBA2=9

NBA3=C

NEA1=0

NEA2=0

NEA3=0

TR=3,0

CSFLAG=I,0

DVFLAG=).0

eXCES1=2.0

EXCESZ=D.0
IF(TN(16,IT).EQ.20.0)G0TO 19
IF(TN(16,IT).EQ.30,0)GOTO 19
IF(TN(L16,IT).EQ.60.Y)GOTC 19
NP = TN(4,IT) + 1.0

DO 11 J=1,27

DO 11 K=14NFU

A{JyK) = 0.0
IF(TN(9,IT).LT.T) GOTO 23
IF(LOSS.EQ.V)GOTO 7

DO 9 JL=1,L0SS

IF(TN(L, IT).EQ.TLUST(1,JL)IGOTC 16
CONTINUE

GOTy) 7

TN(28, IT)=TLOST(3,JL)
TN(29,IT)=TLOST(4,JL)
TN(30,IT)=TLOST(S5,JL)
LOSS=LISS-1

IF(LOSS + 1 .EQ. JL) GCTO 7
00 32 J=1,5

DO 32 K=JL,LOSS
TLOST(JyK)=TLOST(JyK+1)

GOTO 7

CALL SPECIL(IT)

IF (DEFSP.EQ.0.0)GITO 6
NOMF=NOMF + 1

CALL REMOQVE(IT)

NFM=NFM + 1

GOTO 18

CALL REMOVE(IT)

NRPD=NRPD + 1

GOTO 16

CALL REMOVELIT)

NQ=NQ + 1

NQOM=NQIM + 1

GOTO 18

CALL REMOQVE(IT)

MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
“p
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
MP
Mp
MP
MP
MP
MP
MP

MP
MP
MP
MP
MP
MP
MP
Mp
MP
MP
MP
MP
MP
MP
MP

J61
062
063
064
065
066
0617
068
069
071¢C
a7l
072
073
074
075
076
o717
078
079
080
81
082
083
084
085
086
087
oss
289
090
091
092
093
094
095
096
097
098
099
162
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120




13

14

15
10
40

28

999
10i
102

.C3
C *= »

C * *

NQD=NQD ¢+ 1

NQ=NQ + 1

GOTN 18

L=TN(15,1IT)
GOTO(13y14415)L

CALL DIRSUP(IT)
IF(REFIRE<.EQ.1.0)GOTO 18
IF(TR.EQ.1.0)GOTY 21
GOTO 1

CALL OIVISN(IT)
IF(REFIRE.EQ.1.N7)GOTQ 18
IF(TR.EQ.1.0)GOTJ 21
GOTD 10

CALL CORP(IT)
IF(REFIRE.EQ.1.7)GGTC 18
IF(TR.FQ.1.0)G0TJ 21
CONT INUE

T=T+DELT

D0 28 J=1,NFU
IF{TUBFU(J)oLTT) TUBFU(J)=T
00 29 J=1,NFU

D0 29 I=1,5
FT(IJ)=FT(1¢]1,J)
TOUT=TOUT+1.0

IF (TOUT.NE.4.0)GOTO «
TOUT=0.9

CALL OuTPuT
IF(T.GE.TMX)GOTO 30

GOT2Y S

REWIND 3

GOTO 77

END

¥ & % & & %X % % ¥ & %k & ¥ ¥ ¥ ¥ ¥ X & & ¥ ¥ % ¥ ¥k & &k X & & ¥ ¥k X%

SUBRJUTINE PRELIM

* % % &k % %X % &£ % % ¥ & ¥ ¥ k¥ ¥ & ¥ &k &k &k ¥ %k & &k ¥ ¥ ¥k ¥ & ¥k ¥k X%
COMMON (USE MAIN)

READ(5,131) (CXID(I)y I=1,16)

WRITE(6,101)CXID

READ(S,122)TZRO, TMX, FACT

DELT=.25

00 10 I=i,12

READ (5,103)(POST(I,d),J=1,11)

W= ALOG(2.0)

PI=3.14159

PlI=1./P1

WKS==PII/ALUG(.T)

Wl=2.0%W

RETURN

FORMAT(16AS5)

FORMAT(1"F7.4,10X)

FORMAT(11FT7.4)

ENC

® % % * & & % % ¥ % & %X ¥ &k & & % %x ¥ ¥ ¥ &k ¥ ¥ % ¥ % ¥k &k ¥ % &k %
SUBROUTINE RCSYS

% % % % % % % ¥ % ¥ % ¥k % & & ¥k ¥ X % &k & & &k ¥ ¥ % & & ¥ & ¥ $
COMMON (USE MAIN)

READ(5,101)NSYS

WRITE(6,101)NSYS

DO 1 I=1,NSYS
READ(5,102)SYSIO( )y FRHM( 1), TPFU(T), SRUF(T),DROF(I),TBM(I),

A-5

MP 121
MP 122
MP 123
MP 124
MP 125
MP 126
MP 127
MP 128
MP 129
MP 130
MP 131
MP 132
MP 133
MP 134
MP 135
MP 136
MP 137
MP 138
MP 139
MP 140
MP 141
MP 142
MP 143
MP 144
MP 145
MP 146
MP 147
MP 148
MP 149
MP 150
MP 151
MP 152
PREOO1
PREOO2
PREON3
PREQD 4
PREODS
PREQOG
PREOO7
PREOOB
PREOD9
PREO10O
PREOL1
PREDL 2
PREO13
PRED14
PREOLS
PREJ16
PREDL17
PREOl8
PREO19
PREO20
SYS001
SYS002
SYS003
SYS004
SYS005
SYS006
SYS007
SYS008




I1BLOCI) oRSPY (1) o SNMX( 1)y ONMX(I ), HNMX(T)oSTYP(I) SYS009
HBLD(I)=.5%BLD(I) SYSOlo
CBLO(I)=,25%BLO(]) SYSO11l
TBM(I)=TRM({[)/6N, SYSso12
SROF({I)=SROF(I)*60.0 SYS013
CROF(I)=CROF([)*6J,0 $YS014
SNMX({ I)=TPFU(T)*xSNMX(I) SYS015
DNMX(I)=TPFU(I)*DNMX(1) SYS016

1 HNMX(I)=TPFU(I)*HNMX(I) SYSO17

999 RETURN SYSO018
lul FORMAT(1AK15) SYSO19
10, FORMAT(LIFT7a4,y17X) $YS020
N END SYsd21l

C * % * % % % %2 % % % £ % % & & & & % &« & & &« & % % * % % ¥ ¥ & % % %X » RNDOO 1
SUBROUTINE RDRND RNDO22

C * % % 2 % % & % % % * * & ® ¥ % & & & & ¢ % % & % % % % % & % % % & % RNDOD3
COMMON (USE MAIN) RNDOO 4
READ(S,1)1)INRDS RNDOOS
WRITE(6, 101 )NRDS RNDO26

D0 4 I=1,NRDS RNDOO7
READ(5s172)RNDID(I)oWGT(I)oCSTUI)oRMX(I),REL(I),DEP(I),RTP(I),WARN RNDOOS

1(1) RNDOO9
WGTI(I)=1./WGT(I) RNDO10O
CSTI(I)=1./CST(I) RNDO11
R2ZMX(T)=RMX([)*%2 RNDO12
RELI(I)=14/REL(I) RNDul3
DEPI(I)=1./DEP(I) RNDO1 4
READ(S541 12)(RNG(I14J)pJ=1,10), (CPR(I4J)eJ=1,10),(CPS(I,J)sJ=1,10) RNDO15
IF(RTP(I)eEQel.)GOTO 1 RNDOl6
CALL HEINP(I) RNDO17
GOTY 2 RNDO18

1 CALL ACMINP(I) RNDO19

2 DO 3 J=1,10 RNDO20

3 RNG(IsJ)=RNG(1,J)%%2 RNDQ21

4 CONTINUE RNDO22
w99 RETURN RNDQ213
195 FORMAT(1615) RNDO24
132 FORMAT(LIFT.4910X) RNDO25
END RNDO26

C ¢ % # % % # % & ¥ & & % % % ¥ ¥ & ¥ ¥ ¥ & ¥ % x # % % ¥ * * ¥ % % % % ICM0Q01
SUBROUTINE ACMINP(I) ICMOD2

C * * % % % % % ¥ & & ¥ % & % ¥ & * ¥ ¥ ¥ ¥ & ¥ & % % * ¥ ¥ % % * %X % % 1CM0O03
DIMENSION AL(10) ICMO0 4
COMMON(USE MAIN) ICMODS
READ(5,1U1)SREsREZHSROySRW, EN ICMO006
SRO=SRI*EN ICMO07
SRW=SRW*EN ICMO08

DO 1 J=1,10 ICM009
RE(I4J)=REZ+RNG(1,J)*SRE ICMO10

1 AE(I¢J) = PII /7 (RE{(I4J) *% 2 ) ICMO11
READ(S,101) (AL(K)K=1,10) ICMO12

0o 2 J=1,10 ICMO13
PRO==SR) * AE(I,J) ICMO14




999
101

999
191

C * *

C s »

PRW==SRW * AE(I,J)
SOP(I4J)=1.-EXP(PRO®*AL(1))
POP(I+sJ)=1.-EXP{PRO*AL(2))
COP(I,J)=1.~EXP(PRO®AL(3))
TOP(I14J)=1e-EXP(PRU*AL(4))
AOP(T,J)=1.-EXP(PRO*AL(5))
SHP(I,J)=1.-EXP(PRW*AL(6))
PHP(I,4J)=1.-EXP(PRW*AL(7))
CWPII,J)=1.-EXP(PRW*AL(8))
THP(IoJ)=1o-EXP(PRW*AL(9))
AWP(l,J)=1-EXP(PRW*AL(10))
RETURN

FORMAT(10FTe4y10X)

END

¥ % %k ¥ % & % X X % & ¥ %X % ¥ % %X % % £ ¥ & &k & & & £ & & & &k ¥k %

SUBROUTINE HEINP(I)

* &k % % % % % % &£ % ¥ %X ¥ ¥ & & X ¥ ¥ %X % % & & £ ¥ ¥k &k & ¥ ¥ ¥ %

DIMENSIIN AL(100)
COMMUN(USE MAIN)
READ(S,101)(AL(J)J=1,100)
DO 1 4=1,10

RE(I,J)=.3

AE(I,J)=u.
SOP(I4J)=SQRT(AL(J)*WKS )
POP(I ¢ J)=SQRT(AL(J+10)%KWKS
COP(I,J)=SQRT(AL(J+20)*WKS
TOP(I,J)=SQRT(AL(J+30)*HKS
AOP(14J)=SQRT(AL(J*+40)*HKS
SWPII,J)=SQRT(AL(J+50)%HKS
PHP(I,J)=SQRT(AL(J*+6C)*WKS
CWP(I J)=SQRT(AL{J+70) *HKS
THP(I,J)=SQRT(AL(J+80)*WKS
AWP(I,J)=SQRT(AL(J+90)*WKS)
RE TURN

FORMAT(10FT7.4,1°X)

END

R I

¥ % % & & * ¥ ¥ & ¥ ¥ ¥k %X & & ¥k £ Xk & £ ¥k & % & & ¥ ¥ & kx ¥ & ¥k *

SUBROUTINE RCFU

* %X % % ¥ ¥ % & & % ¥ & & ¥ X ¥ & ¥ ¥ & ¥ ¥ ® X ¥ ¥ %X ¥ %X * ¥ ¥ ¥

COMMON (USE MAIN)

READ(5,101)NFU

WRITE(6, 101)NFU

00 1 I= 1, NFU

READ(S5,10LINSITE(T)

NS=NSITE(I)

READB(S,102)FSID(I)

00 1 J=1,NS
READ(S91lU2)TA(J oI )oTO(Jy I) o XS{JIeI)<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>