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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)eYS(J,yI)

LTA = TA(J, 1)

XTA = LTA

TA(Je1) = XTA + (TA(JyI) - XTA) / .6
LTO = TD(Jy 1)

XTD = LTD

TO(J,1) = XTD + (TD(Jy 1) - XTD) / .6
0O 3 I=1,NSYS

READ(5 5103) (SYSRD(I,J),4=1,1C)

00 2 I= 1,12

READ(5,101) NPyNRO(T)oNRHW(I)
LK1=NRO( )

LK2=NRW( ) "

ICMO15
ICMO16
ICMO17
ICM018
ICMO19
I1CM020
ICM021
ICM022
1CM023
ICMO24
ICMO25
ICMO26
ICMO27
ICM028

HE
HE
HE
HE
HE
HE
HE
HE
HE
HE
HE
HE
HE
HE
HE
HE
HE
HE
HE
HE
HE
HE
FU
FuU
FU
FU
FuU
FU
FU
FU
FU
FU
FU
FU
FU
FU
FU
FU
FU
FU
FU
FU
FuU
FuU
FU
FU

001
0n2
063
004
005
0Cé6
007
008
009
010
011
012
013
Dl4
015
016
017
o018
019
020
221
022
001
002
003
004
005
006
007
008
009
010
11
012
013
014
015
olé
017
o1ls
0l9
0290
021
022
023
024




READ(S5¢103) (ORVP(TI,J)9J=1,LK1) FU 025

2 READ(S,103)(WRVP(1,4)4Jd=1,LK2) FU D26

999 RE TURN FU 027
101 FORMAT(1615) FU 028
102 FORMAT(4FB8.4,48X) FU 029
153 FORMAT(11iF7.4) FU 030
ENO FU 031

C = & % % % % & % % ¥ % % % & % % % % % & ¥ £ & ¥ % % % % % % % % X % % MIX001
SUBRUUTINE ROMIX MI X002
C#*t#t#tt#ttttt#ttt*t####tttttttt*t# MIX003
COMMON (USE MAIN) MIXON4
WRITE(6,102) MIX0N5
READ(S,Y01)(MIXID(I),I=1,16) MI X006
WRITE(6,1J1)MIXID MIX007
READ(S,1204) (KSIG(I),I=1,NSYS) MIX008
READ(Sy1.4) (KRIG(I), I=1,NRDS) MI X009
READ(S,104) (KFIG(I[),1=1,NFU) MIXOlC
READ(S,173)CRTERA MIX011
ICRT=CRTERA MIXO012
WRITE(6,106) KSIG MIX013
WRITE(645109) KRIG MIX0l4
WRITE(6,107) KFIG MI X015
WRITE(6,108) ICRT MIX0l6
GOTO(3,4), ICRT MIX017

3 DO S I=1,NRDS MI X018

S CRT(I)=CST(I) MI X019
GOTO 999 MIX020

4 DO 6 I=1,NRDS MIX021

6 CRT(I)=WGT(1) MI X022

999 RETURN MIX023
121 FORMAT(16A5) MIX224
1C2 FORMAT(1H1) MI X025
103 FORMAT(10FT.4,10x) MIX026
1)4 FORMAT(80I1) MIX027
L06 FORMAT(22HOSYSTEMS IN THIS MIX =,101¢4) MI X028
.07 FORMAT(/ 2SHOFIRE UNITS IN THIS MIX =,4012/, 5512/45512) MI X029
108 FORMAT(/22HOALLOCATION CRITERIA =,14/38H 1 IS LEAST CNST *** 2 [S MI X030
1LEAST WEIGHT) MI X031

209 FORMAT(21HOROUNDS IN THIS MIX=, 5012) MIX032
END MIX033
Ctttttttt‘##ttt#tttttttt*t*ttt*ttttt TZRON1
SUBRIOUTINE TZERQO TZR0O02
Ctvtttttttttt#t#t#tttt##*tttttt#tttt TZRON3
COMMON(USE MAIN) TZRO04
KOUNT=0% MATCH=0% MFEAT=0% LOSS=0% ITC=0 TZROOS

00 1 I=1,30 TZRODNG6

DO 1 J=1,300 TZROO7

1 TN(1,J)=0G.0 TZR008

00 3 I=1,5 T2ZR029

00 3 J=1,1000 TZRO10

3 TLOST(I,J)=0.0 TZRO11

CO 5 I=1,1000 TZRO12

S TDFT(I11=0.0 TZRO13

Dd 8 I=1,6 TZROLl4

DO 8 J=1,NFU TZRO1S

8 FT(1,J)=0.0 TZROl6

00 11 I=1,NSYS TZROL7

00 11 J=1,5 TZRO18

11 S(I1,4)=0.0 T1RO19

00 12 I=1,NRCS A-8 TZR020




12

20
21
22
Z3
50

51

® -

53

999
102
105
C * »

C * *

N -

999
C * *

C * =

00 12 J=1,30
RDCNT(I,J) = 0.
AMWS =0,

NACQ=0 $ SPERS=J.% STANK=(0.

$ SAPC=).

$ NQ=D $ SMW=0.

$

NTGT=0

NOMF=0 $ NQLP=0 $ NRPD=D $ NRW2=0 $ NQOM=0 $ NQD=0 $ NFM=0

NFMD=0 $ NOM=0C

T=TZRO

D0 2 I=1l,NFU
TUBFU(I) =T
RETURN

END

* ¥ % & % X 3 % & £ X & & % X ¥ X & ¥ £ & %X & & & £ Xk %k & & & %k %

SUBROUTINE RTAPE

£ % %X % £ % 3 & & & % % % ¥ & % ¥ & % & & ¥k % & & %k ¥k ¥ & ¥ & %X %

COMMUN(USE MAIN)
READ(3,102) TNI

IF{ TNI(10) .GT. 3.
KFACT=FACT
GOT2(20,21,22,23),KFACTY
TNI(3)=TNI(31)

GO TO 50

TNI(3)=TNI(32)

GO TO 50

TINI(3)=1.0

GO TO S

TNI(3)=TNI(33)
IF(TNI(3).EQ.DQ.) GOTO 51

IF(TNI{16).EQe20eDedReTNI(16)eEQe3Ca0.0RTNI(16)eEQe60.0)G0TO 52

GOTO 999

IF(TNI(16).EQe20.0.0RTNI(16)EQ.30.0.0R.TNI(16).EQ.60.0)GOTO 53

GoTn 1
ITC=ITC+1

READ(3,1U5)(AMSN(ITCyeJ)}oJ=

GOTO 999
ITC=1TC+1

* TNI(T)

1,8)

READ(3y1J05) (AMSN(ITC4J),J=1,8)

ITC=1TC-1
GOTY 1
RETURN

FORMAT(F7.1,16F7.2,/16F8.2)

FORMAT(B8FB.2)
ENC

£ % £ & & & 3 & & & ¥ & * ¥ & & & & %k ¥ & %X & k % %X ¥ & ¥k & % %k ¥

SUBROUT INE REMOVE(K)
* & % & ¥ % & % & & %X ¥ %
COMMON(USE MAIN)
IKZ=KJUNT-1
IF(IKZ + 1 .EQ.
D0 1 J=K,IKZ

00 1 I=1,30
TNUL,J)=TN(I,J+1)
TN(1,KOUNT)=0.0

KOUNT=IKZ

RETURN

END

* & % & % % & % & & %k % %
SUBROUT INE COMPAR

* & & & & % & % & & & ¥ %
COMMON(USE MAIN)
IF(TNI(2).LT+2.0) GOTO 10

K) GOTO 2

* % % & %* & ¥ ¥ & ¥ ¥ % % & & ¥ % ¥ * ¥

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

*x % & & & * & % % ¥ & ¥ & & %X & ¥ ¥ % %X

A-9

) GOTO 1

TZRO21
TZRO22
TZRO23
TZR0D24
TZR025
TZRJ26
TZRO27
TZRO28
TZRO29
TZRO30
TZRO31
TPEQOO1
TPEOOZ
TPEOQO3
TPEQO4
TPEOOS
TPEOO6
TPEOO7
TPEOOS
TPEOO9
TPEOl10
TPEOL11
TPEOL12
TPEO13
TPEDL14
TPEOL15
TPEDLl6
TPEOLT
TPEOL18
TPEOLl9
TPEQO20
TPEDZ21
TPEO22
TPEO23
TPEO24
TPEO25
TPEDJ26
TPEO27
TPEQ28
TPEO29
TPED30
TPEO31
RMVOO1
RMV002
RMVQ03
RMV0OO04
RMV0OS5
RMVD06
RMVOO07
RMVOO8
RMVO09
RMVO010
RMVO11
RMVO12
RMVO13
CMPON1
CMPO0O2
CMPOO3
CMPOO4
CMPOOS




12

11

i4a

19

17

10

18

16
20

IF (MFEAT .EQ.0) GOTU 11

DO 1 Is1l,MFEAT
IF(TNI(1).EQ.TOFY(I))GOTC 12
CONTINUE

GOTO 11

IF(TNI(2).EQ.2.0) GOTO 6
MFEAT=MFEAT-1

IF(MFEAT +# 1 .EQ. I) GOTC 6
00 5 J=1,MFEAT
TOFT(J)=TOFT(J+1)

NRPD=NRPD + 1

GOTD 999

IF(LOSS.EQ.D) GITC 15

DO ¢ I=1,L0SS
IF(TNI(1)eEQaTLCOST(1,1)) GOTI 14
CONTINUE

GOTY 1o

TNI(28)=TLOST(3,1)
TNI(29)=TLOST(4,1)
TNI(30)=TLOST(S5,1)
LOSS=L3SS~-1

IF(LOSS ¢+ 1 .EQ. [) GITH 15
DO 7 J=1,5

DO 7 K=1,L0SS
TLOST(JyK)=TLOST(JeK+]1)

M=1

IF(KOUNT EQ.0) GOTOD 16

DO 3 J=M, KOUNT
IFCTNI(1).EQ.TN(1,J)) GOTO 17
CONTINUE

GOTQ 10

M=J+1

IF(MeGToKOUNT)IGOTC 10

GOTo 21

TNI(28)=TN(28,J)
TNI(29)=TN(29,J)
TNI(30)=TN(30,J)
D=(TNI(L11)=TN(11lsJ))#*%2+(TNI(12)-TN(12,J))%%2
IF(D.GE.U.04)GOTO 19
NRW2=NRWZ2 ¢+ 1

CALL REMUOVE(J)

IF (KOUNT.EQ.O0)GITO 16

00 4 J=1,KOUNT
IF(TNI(L4).LT.TN(14,J)) GOTu 4
IF(TNI(14).GT.TN(1l4,4)) GOTO 18
IF(TNI(9)eGE-TN(9,J)) GOTO 4
MATCH=J

GOTO 23

CONT INUFE

MATCH=KQOUNT+1

MAX=300

IF(MATCH .LEes MAX) GOTO 8
IF(TNI(16)eNEe20ec e ANDoTNI(16) cNEe3UeeAND.TNI(16).NE.6N.) GOTO 25
NQ=NQ + 1

NQOM=NQIM + 1

GOT0999

NQ=NQ + 1

NQLP=NQLP + 1

GOTO 999

IF(KQUNT .LT. MAX) GOTO 27

CMPOD6
CMPOO7
CMPOO8B
CMPOO9
CMPO10
CMPO11
CHMPO12
CMPO13
CMPO14
CMPO15
CMPOL16
CMPO17
CMPO18
CMPO19
CMPO20
cMpPo21
CMPO22
CMP0O23
CMP0O24
CMPO25
CMPO26
CMPO27
CMPO28
CMPO29
CMPO30
CMPO31
CMPO32
CMPO33
CMPO34
CMPO35
CMPO36
CMPO37
CMPO38
CMPO39
CMPO4O
CHMPO&1
CMPI&2
CMPO43
CMPO4 4
CMPO4S
CMPO46
CMPI4&T
CMPQ48
CMPO49
CMPO50
CMPOS51
CMPO52
CMPOS53
CMPOS54
CMPO55
CMPI56
CMPO57
CMPOS58
CMPO59
CMPO60
CMPO61
CMPO62
CMPO63
CMPO64
CMPO65




IF{TN(16yKOUNT ) eNEe20e cANDTN{169KOUNT) eNE<30e e ANDoTN(L164KOUNT). CMPO66
INE.6J.)GGTO 26 CMPOST

. NQ=NQ ¢ ! CMPO6S
NQOM=NQOM + 1 CMPO69

GOTO 13 CMPOTO

26 NQ=NQ + | CMPOT1
NQLP=NQLP + ] CMPOT2

13 KOUNT = KOUNT - 1 CMPOT3

27 K = KOUNT=-MATCH+1 CMPOT4

IF(XK +EQ. 0) GOT2 9 CMPOTS

. KI=KOUNT CMPOTO
D0 22 J=1,K CMPOTT

00 23 I=1,30 CMPI78

23 TN(T,KI+1)=TN(I,KI) CMPO79

. 22 Kl=KI-1 CMPOBO
9 DO 24 I=1,30 CMPO81

24 TNUL,MATCH)=TNI(I) CMPOB?2
KOUNT=K)IUNT+1 CMPOB3

999 RETURN CMPO84

END CMPO8S

C ® % % % % % % ¥ & %X % ¥ ¥ & ¥ ¥ & & ¢ & £ & ¥ ¥ & % & & x & & & % & % DS 001
SUBROUTINE DIRSUP({IT) DS 002

C %2 & % % % $ % % % % ¥ % X % % ¢ & % & & & & & ¥ & % & % ¥ & & % * * % DS 003
COMMIN(USE MAIN) DS 004

1DS1=0 DS 005

MORG=1 DS 006

CALL AMASS(IT) DS 007
IFINA.EQ.O) GOTD 1 DS 008
RANGE=1000000. DS 009

DO 50 IDS=1,NA 0S 010
IF(A(9,IDS).LE.RANGE)GOTO 3 DS 011

GOTY 59 DS 012

. 3 RANGE=A({9,1DS) 0S 013
IDS1=10S DS 0l4

5u CONTINUE DS 015
IF(IDS1.EQ.0)GOTO 1 0S 016
IR=A(24,[DS1) DS 017
IF(A(13,IDS1).GT.A(4¢IDS1))GOTO 1 DS 018
XVN=A(13,1D0S51) DS 019
[S=A(1,1DS1) DS 020
CONSTR=15.0 DS 021
IF(TN{L%y [T)eGE«10.0)CONSTR=304C DS 022
WAIT3=XVN*WNGT(IR) 0S 023
IF(WAIT3.GT.CONSTRIGOTD 1 DS 024
IF(TN(26,1IT)eLToT) GOTO & DS 025
IF(TNI4y IT)oEQ.TN(19y IT) cANDeTN(SoIT)oEQ.TN(29,IT).AND.TN(6,IT).EQ DS 026
LoTN(2LysIT)oANDTN(T7,IT).EQ.TN(22,IT))IGOTO 4 0S 027

NP = TN(19,IT) + 1.0 DS 028
RT=TN(22,1IT) DS 029

. PERW=TN(20,1T) DS 030
PERD=TN(21,IT) DS 031
RPV=TPFU(IS) * A(5,1DS1) DS 032
ATLVL=2.) DS 033

. CPER=0,.0 DS 034
CPET=0.)2 DS 035

CALL INTERP(IR,IDS1) DS 036

CALL EFFECT(IDS1,IR,IT) DS 037

4 IX2=A(27,10S1) DS 238
FT(6,IXZ )=FT(6,IXZ )+A(13,1IDS1) DS 039
A9=SQRT(A(9,IDS1)) A-11 DS 040




10

11

12

i3

14

[IRNG=A9
RNGINT=IRNG
RNGINT=RNGINT ¢.5

IF (A9 +GE.RNGINT ) IRNG=IRNG*1

IF (A9 «GE<.30.0)IRNG=3(

ROCNT (IR IRNG)=ROCNT ( IR, IRNG) +A(13,1IDS1)
TUBFULIXZ)=TUBFU( IXZ)+TRM(IS)*A(5,10S51)
IF(STYP(IS).NE.2.C)GOTO 6

GoTD 7

B={(A(13, IDS1)-A(S, IOSL)*TPFULIS))/(A(S,IDSL)*TPFULIS)*A(3,IDS]1))
IF(TN(10,IT) .EQ. 0.) B=B+.(67

B=AMAX1(D.0,8)
TUBFULIXZ)=TUBFU( IXZ)+B

IF(TN(24,IT).GE.T) GOTD 9

Al{19,IDS1)= Q.
A(2),10S1)= O,
A(21,IDS1)= 0.
A(22,1DS1l)= 1.
A(23,1IDS1)= 1.

ASUM=A(19,IDS1)+A(20, [DS1)+A(21,1IDS1)

TOEP=TN(25,1IT)

IF (NPoLT.6.0R.NP.GT.11)GOTC 10

TOE=TN(264IT)*4.C

IFINP.EQe6sURNP.EQ.TITOE=TN(27,IT)*]15."
TOEP=AMAX1{0+0¢TN(25,IT)-TOE)

IF(ASUMCEQeDeN)ASUM=1,0

SCISy1)=SUISs1)+A(13, IDS1)*WGT(IR)
SUIS¢2)=S(1S,2)+A(13,IDS1)*CST(IR)
S(ISy3)=SUISy3)¢(1.N-ASUMI*TN(28,IT)*TOEP
SUISe4)=StISs4)+(1.0-A(22,I0S1))*TN(29,IT)*TN(26,1T)
SUISeS5)=SUISs5)¢(1.0-A(23,I0S1))*TN(30,IT)I*TN(27,IT)

SAVEL=TN(28,IT)
SAVE2=TN(29, IT)
SAVE3=TN(30,1IT)

TN(284IT)=TN(28, IT)*(ASUM)

TN(29,IT }=TN(29,IT)*A( 22, IDS1)
TN(30,IT)=TN(30,IT)*A(23,1DS1)
GOTO(1ls11,11+411,11412412413413,13,13,11),NP
SMW=SMW ¢+ (SAVELl - TN(28,IT)) * 2.0 * TN(1l4,IT)
IF(TN{2B, IT)LE.TN(18,IT))GOTC 8

GOTO 14

SMW=SMW + (SAVE3 - TN(30,IT)) * 2,0 * TN(14,IT)
IFITNI{30,IT)LE.TN(18, IT))IGUTC 8

GOT?2 14

SMW=SMW + (SAVEZ — TN(29,IT)) * 2,0 * TN(14,1IT)
IF(TN(29,IT).LE.TN(18, IT))GOTC 8

LOSS = LJSS + 1
TLOST(1,LO0SS)=TN(1,1IT)
TLOST(2,L0SS)=TN(3,1IT)
TLOST(3,L0SS)=TN(28,IT)
TLOST(4,LOSS)=TN(29,1IT)
TLOST(S5,L0OSS)=TN(30,1IT)
TR=1.0

GOTyU 999

MFEAT= MFEAT + |
TOFTI{MFEAT) =TN(1,IT)
NFMD=NFMD + 1}

TR=1.0

GOTO 999

NEAl=NA

A-12

241
042
043
044
045
246
2467
048
049
050
351
052
053
054
055
056
057
058
059
260
J61l
062
063
064
065
066
nev
068
269
070
071
72
973
074
275
076
017
078
079
080
081
082
n83
084
085
086
087
088
089
090
091
092
093
094
095
096
J97
098
099
100




NBAL=MINJ(1l,NA) DS 101
OSFLAG=1.0 DS 102
CALL DIVISN(IT) DS 103
RETURN DS 104
END DS 105
2 % & % % Kk % %k & &£ & & & ¥ %k x % & %k K & &k ¥ ¥ & & & & & % Kk % % INTOO1
SUBROUTINE INTERP(IR,IA) INT002
* %k & & k% Kk & & & £ &£ % % Kk %k ¥ % & &K ¥ & & & % £ &k X & & % % INTO03
COMMON(USE MAIN) INTOO4
RG=A(9,124) INTOO0S
DO 10 K=1,10 INTO06
IF (RG-RNG({IRK))1le2,10 INTOO07
CONT INUE INTO08
KS= K - 1 INT009
D1 = RG - RNG(IRyKS) INTO10
C2=NG(IRyK)}=-RNG( IRyKS) INTO11
RA=D1/02 INTO12
CPER=RA*(CPRIIRyK)I=CPR{IRyKS) I +CPRIIRHKS) INTO13
CPET=RA*(CPS(IRyK)-CPS{IR(KS))¢CPS(IR,KS) INTO14
CPK(1)=RA*(SOP(TIRyK)-SOP(IR,KS))}+SOP(IR,KS) INTO15
CPK(2)=RA%(PUP(IRyK)=POP(IRyKS))+POP(IR,KS) INTO16
CPK(3)=RA*(COP(IRyK)-COP(IRoyKS)I+COP(IR4KS) INTOL17
CPK(4)=RA*(TOP(IR,K)-TOP(JRyKS))+TQP(IR,KS) INYOL18
CPK(5)=RA®({A0P(IRyK)=AOP(IRKS))+AOP(IR,KS) INTOL19
CPK(6)=RA*(SWP(IRyK)=SWP (IRyKS) ) +SWP (IR ,KS) INT020
CPK(T)I=RA*(PWP(IRyK)=PWP(IR,KS))+PHP (IR 4KS) INTO21
CPK(8)=RA*(CHP(IRyK)=CWP (IR4KS))I+CHP(IR,KS) INT022
CPK(9)=RA*(TWP(IRyK)=THWP ( IRyKS))+THWP(IRKS) INTO23
CPK(10)=RA*( AWP(IR,K)~-AWP( IRyKS))+ANP(IR,KS) INTD24
REI=RA*(RE(IRyK)=RE({ IR4KS))I+RE(IR,KS) INT025
00 14 L= 1,10 INT026
CRE(L)=REI INTO27
GOTO 15 INTO28
CPER=CPR(IR,K) INTO29
CPET=CPS(IRyK) INTO30
CPK(1)=SLP(IRLK) INTO31
CPK(2)=PDP(IR,K) INTO32
CPK(3)=CLP(IR4K) INTO033
CPK(4)=TOP(IR,K) INTO34
CPK(S5)=AUP(IR,K) INTO35
CPK(6)=SWP(IRyK) INTO36
CPK(T)I=PWP(IR,K) INTO37
CPK(B8)=CWP(IR,K) INTO38
CPK{9)=TWP(IR,K) INTO39
CPK(10)=AWP( IR,K) INT040
DO 12 L=1,1C INTO41
CRE(L)=RE(IR,K) INTI42
IF(RTP(IR).EQ.1.0)1GNTO 999 INTO43
00 13 L=1,10 INTO44
CRE(L)=CPKI(L) INTO4S
CPK(L)=,3 INTO46
RE TURN INTO47
END INTO48
X & & % % % % ¥ & % & % k & % & &€ ¥ & % &k %k %k % & % * & % Kk &k ¥ ¥ AMSO01
SUBROUTINE AMASS(IT) AMS002
* % % % % & & %k % % k % % &k ¥ % % & ¥ &k &£ & %k ¥k ¥ & & % & & ¥k X & AMS003
DIMENSION TEMPA(12) AMSO0 4
COMMON (USE MAIN) AMSO00S5
DO 10 JF=1,yNFU AMSQ06
IF( KFIG(JF) .NE.MORG)GOTO 1C = AMSO07




IF{TUBFU(JF) «GE.( T+DELT-.00001)) GOTC 10

DO 11 IS=1,NSYS

IF(KSIG(IS).EQe0) GOTOC 11

IF(FSID(JF) «NE.SYSID(IS)IGOTO 11

GOTO 1

11 CONTINUE
WRITEl6, 101)FSIU(JF) 4, MORG
10l FORMAT(L2H FIRE SYSTEM,F8.2,25HIS NOT IN LIST OF SYSTEMS,9HECHELON

1 =,15)

stTop

1 NA=NA+1
A(274NA) =JF
A(l,NA)=1S

A(2y,NA)=TUBFU(JF)
R=HBLOD(IS)+RSPY(IS)*(T~TZRO)
I=R=-FT (64 JF)
IF(TN(14+1T)eGE.10.0)2Z=AMINL(R+QBLD(IS) 424.0*RSPY(IS)+HBLD(IS) )~
iFT (6,4 JF)
R=HNMX(IS)-FT{64JF)*FT(2,JF)
R=AMINL(R,2)
NS=NSITE(JF)
D0 19 INS=1,NS
IF(T.LT.TA(INS,JF))IGOTO 2
IF(TA(INS gJUF) e LE.T.AND.T.LE.TD( INS,JF))IGOTO 3
19 CONTINUE
WRITE(6, :00)JF
100 FORMAT(16H ERROR FIRE UNIT,13,39HDOES NJOT HAVE A TIME TO MATCH GAM
1E TIME)
STOP
2 A(S5,NA)=FRWM(IS)
GOTy 4
3 A(54NA)=1.0
4 AL69sNA)=XS(INS,JF)
A(TsNA)=YS(INS,JF)
IF(TN(By IT)oEQ.TN(9, IT)IGCGTC 5
Z=SNMX(IS)*A(5,NA)
A(3,NA)=SROF(IS)
GOTO 6
S Z=DNMX(IS)*A(5,NA)
A(3,NA)=DROF(IS)
6 R=AMIN1(R,Z)
A(4,NA)=R
A({8,NA)=MORG
A(GyNA)=(A(6yNA)=-TN( 11y IT))*®2¢(A(TeNA)-TN(12,1T7))%*x%2
IF(A(4,NA).LE.OC.C)GOTO 24
CTMIN=CTI
DO 13 LSYS=1,NSYS
IF(SYSID(IS) .EQ.SYSRD(LSYS,y1))GuTO 7
13 CONTINUE
WRITE(6,102)SYSID(IS)
102 FORMAT(29H ERRORy UNDEFINED SYSTEM. ID=,F10.2)
STOP
7 DO 12 IR=1,NRDS
IF(KRIG(IR)4EQ.0)IGOGTO 12
D0 14 M=2,10
IF(RNDID(IR) .EQ.SYSRD(LSYS,M)IGCT> 8
14 CONTINUE
GOTO 12
8 IF(A(9yNA)GT.R2MX(IR))IGOTO 12
IF(TN(6,IT).EQ.I.C)IGOTO 9

AMS008
AMS009
AMSO10
AMSO11
AMS012
AMSO013
AMSO14
AMSO15
AMSO16
AMSO17
AMSO18
AMS019
AMS020
AMSO021
AMS022
AMS023
AMS024
AMS025
AMS026
AMSL27
AMS028
AMS029
AMS030
AMSO31
AMSU32
AMS033
AMS034
AMS035
AMS036
AMS037
AMS038
AMS039
AMS040
AMSU41
AMS042
AMS043
AMSO44
AMS0O45
AMS0O46
AMSO47
AMS048
AMSQ49
AMSO50
AMSOS1
AMS052
AMSO53
AMSO54
AMSO055
AMS056
AMS)S57
AMS0S58
AMS0S59
AMS060
AMSO61
AMS062
AMS063
AMSO64
AMS065
AMSO66
AMSO67




22

23

25
12

26

24
999

C * »

C * *

LK1=NRU(NP)

00 15 L=!yLK]

[F(RNDID(IR) .EQ.URVP(NP,L))IGITC 20
CONTINUE

IF(TN(S, IT)eEQeDeP)IGOTO 12
LK2=NRW(NP)

00 16 L=1,LK2

IF (RNDID(IR) .EQ.WRVP(NP,L)IGOTC 20
CONT INUE

GOT)H 12

CPER=0.9

cp ET=0.0

CALL INTERP(IR,NA)
A(1D,NA)=CPER
A{11,NA)=CPET

XVN=0.0

ATLVL=TN(1T7,IT)
RT=TN(T7,1T)

PERW=TN(5,IT)
PERU=TN(o,IT)

RPV=TPFULIS) *A(5,NA)

CALL EFFECT(NA,IR,IT)
IFICRTERALEQ.2.N1GOTO 22
CT=A(13,NA)*CST(IR)
CTIV=A(S5,NA)*TPFU( IS)*CST(IR)
GOT" 23
CT=A(13,NA)*WGT(IR)
CT1V=A(S,NA)*TPFU(IS)*HGT(IR)
IF(CT.GE.CTHMINIGOTO 12
CTMIN=CT

A(244NA)=[R

A(254)NA)=CT

Al20yNA}=CTL1V

DO 25 I=1y412
TEMPA(I)=A(I+11,NA)
CONTINUE
IF(CTMIN.GE.CTI)GOTN 24

00 26 [=1,12
A(I+11,NA)=TEMPA(I)

GoTo 12

NA = NA - ]

CONTINUE

RETURN

ENC

* % ¥ X ¥ ¥ & % % ¥k ¥ & £k ¥ ¥ ¥ X & & ¥ & ¥ ¥ ¥ ¥ ¥ & kX ¥x & & ¥ ¥

SUBROUTINE DIVISN(IT)

* 3 & & % ¥ % % ¥ ¥ k¥ ¥ k¥ ¥ ¥ ¥ ¥ ¥ & ¥ & ¥ Xk ¥ ¥ ¥ ¥ ¥k ¥ ¥k ¥k ¥ %

COMMON(USE MAIN)
SAVEL=TN(28,IT)
SAVEZ=TN(29,1IT)
SAVE3=TN(30,1T)
MORG=2

CALL AMASSI(IT)

NE A2=NA

NBAZ2= MINOD(NA,NEAl+1)

NB=NBA2SNE=NEAZ2$ST=1.8P0=1,.$FH=1.8TK=1,8APC=1.$SURVP=1,8SURV=1.$

CRITP=0+8% CRIT= .
TN28T=TN(28, IT)*TN(25,1T)
IF(NPoLTc6.0R.NP.GT.11)G0TO 19
TOE=TN(26,IT)*4.0

AMSQ68
AMS069
AMSO70
ANSO71
AMSOT2
AMSJ73
AMSO74
AMSO7S
AMSOT6
AMSO7T7
AMSOT8
AMSOT9
AMS080
AMSI81
AMSO82
AMS083
AMSOB84
AMSO85
AMS0B6
ANSOB7
AMSOBS
AMS089
AMS090
AMS)O91
AMS092
AMS093
ANMS)I94
AMS095
AMS096
AMS097
AMS098
AMS099
AMS100
AMS101
AMS102
AMS103
AMS104
AMS105
AMS106
AMS107
AMS108
AMS109
AMS110
AMS111
DIvool
DIvoo2
DIV003
DIVQOd4
DIvV00s5S
0IVv00e6
DIvoo7
olvoos
01Vv009
DIvO01l0
DIvVoll
DIVil12
DIvol3
DIVOl4
DIVO1lS
OIvole
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310

32
34

33

35

N

23
8

&
6

IF (NP.EQe6.ORNP.EQ.T)TOE=TN(27,17)%*15.0
TN2BT=(AMAX1(0eUs TNL 25, IT)-TGE) )®TN(28,IT)
TN29T=TN(29, IT)*TN(26,1IT)

TN3OT=TN(30, IT)*TN(27,1IT)

00 310 IQ=1,NFU

QUV(IQ)=C.0

SAN=0. % SMCRT= (.,

CN=1000000.0 $ ONCRT=0.0

JE =

IFINBA2.LE.NEAL) GOTO 35

CALL ONEVOL(IT)

CN = A{13,NB)

NAl = NB

JF = NAl

CALL MULVOL(IT)
IF(SURV.GT.TN(17,IT))IGOTO 32
IF(SQN.LT.QN) GGTO 33

IF(INCRT LT «SMCRT) 6OTO 33

GOTC 34

IF (SQN.LT.QN) GOTO 35

CALL SHMUVLI(IT,JF)

GOT2 999

ST=1.0 & P0=1.0 ¢ FH=1.0 $ TK=1.0 $ APC=1.0
CALL SHINVLLIT)

GOTO 999

IF(EXCES1.EQ.le ~AND. EXCESZ.EQ.l.) GOTO 3
IF(DSFLAG.EQ.1.0) GOTG 1

MORG=1

CALL AMASS(IT)

NEAL=NA

NBAL=MINO(NA,NEA2+1)

IF(NBAL.LE.NEA2)GCTO 3

GOTD 2

IF(NEAl.EQ.D) GCTO 3

NB=NBA1l

NE=NEA1l

CALL CONEvOL(IT)
IF(ON.EQ.1000000.0.0R-NBA2.EQ.C) GOTO 23
IF(DSFLAG.EQ.1.0.AND.NBA2.EU.NEALl) GOTO 23

GOT" 8

QN = A(13,NB)
NA1=NB

JF = NAl

CALL MULVOL(IT)

IF(SURV.GT.TN(17,IT)} GOTGC 4

IF(SQN.LT.QN) GATG 5

IF(ONCRT «LT<SMCRT) GOTG 5

GOTH 6

IF{SQN.LT.QN) GITO 3

IR=A(244 JF)

NP= TN(19,IT) + 1.0

IF(TN(24,IT).LT.T) GOTO 15

IF(TN{4, IT)oEQeTN( 19y IT) cANDeTN(Ss IT)eEQeTN(2041T) e ANDe TN(6,1IT)
1.EQeTN(21y IT)AND.TN(T,IT).EQ.TN(22,1T)) GOTO 15
CALL INTERP(IRyJF)

RT=TN(22,IT)

PERW=TN(20,1IT)

PERC=TN(21,IT)

ATLVL=0.0

XVN=A{(13,JF)
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0IVOl7
DIvols
DIVOl9
DIvo29
Divo21
DIvo22
DIv0o23
DIVO24
DIV025S
DIV0D26
DIvVOo27
DIV028
DIV029
DIVO30
0Ivo31l
DIvo32
DIVOo33
DIV034
DIVO35
DIVO36
DIV037
DIVO38
DIV239
DIV040
DIVO41l
DIVJ42
DIVO43
DIVO44
DIVO45
DIvo46
DIVO4T
DIVO48
DIV049
DIV050
DIVOS51
DIVO52
DIVO53
0IV0O54
DIVO55
DIVO56
DIVOS7T
DIVO58
DIVOS59
DIVO60
DIVO61l
DIVO62
DIVOE3
DIVO64
DIVO6S
DIVO66
0Iv0o6eT
DIVO68
DIV069
0IVO70
DIVO71
DIVOT2
DIVOT3
0IVOT4
DIVOT5
DIVOTe
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18

IK=A(1,JF)
RPV=TPFU(IK)*A(5,JF)

CALL EFFECT(JF,IR,IT)
TN2B=TN(28,1T)

TN29=TN(29,IT)

TN3JD=TN(30,IT)
IF(TN(24,1IT).GE.T) GOTO 13
A(l19,JF)= 0.

AL20,JF)= 0.

A{21,JF)= 0.

A{22,JF)= 1.

A(23'JF,= lo
ASUM=A(19,JF)+A(20,JF)+A(21,JF)
TOEP=TN(25,1T)

IF(NPoLT ¢640RNP.GT.11)GOTO 18
TOE=TN(26,1T)%4,.0
IF(NP.EQ.6.0R.NP.EQ.T)TNE=TN(27,1T)*15,0
TOEP=AMAX1(040,TN(25,1IT)-TOE)

IF(ASUM.EQ.0.0)ASUM=1.0

TN(28,IT)=TN(28,1T)*ASUM

TN(29,IT)=TN(29, IT)®A(22,JF)

TN(30,IT)=TN(30,IT)I*A(23,JF)

IF (NBA2.EQ.O0)GOTO 9

IFIDSFLAG.EQele's ANDeNBA2,EQ.NEAL) GUTO 9

00 10 IF3=NBA2,NEA2

IF(A{4,IF3).LE.D.0)GOTO 190

[S=A(1,1F3)

IR=A(24, IF3)

IXZ=A(27,1F3)

FT(6,IXZ)=FT (64 IXZ)¢A{4,y IF3)

A9=SQRT(A{9,IF3))

IRNG=A9

RNGINT=IR/NG

RNGINT=RNGINT +,5

IF(A9 «GE.RNGINT ) IRNG=IRNG+1

IF (A9 «GE+30.0)IRNG=3G0

ROCNT( IRy IRNG)=RDCNT( IRy IRNG) *A{ 4y IF3)

S{ISel)=S(IS,1)+A{4%, IF3)*WGT(IR)

S(IS+2)=S(IS¢2)¢A(44 IF3)*CST(IR)
S(IS93)=SUIS,3)+(1.,0-ASUM)*TN28*TOEP*QUVI(IF3)*A(4,IF3)/A(13,JF)
SUISe4)=S{ISs4)4(1.0-A(22,JF)I*IN29*TIN(26,IT)*QUVIIF3)*A(4,IF3)/A({
113,JF)
SUISe5)=S(ISe5)¢(1.D0-A(23,JF))I*TNIC*TN(27,IT)*QUVIIF3)*A(4,IF3)/AL
113,JF)

TUBFU(IXZ)=TUBFU(IXZ)+TBM(IS)*A(S,IF3)

IF(STYP(IS).EQ.2.0)GOTO 10

B=(A(&4, IF3)-A(S5,[F3)*TPFUlIS) )/ {A{(5,IF3)*«TPFU(IS)*A(3,IF3))
IF(TN(1D,IT) .EQ. O.) B=B+.0617
B=AMAX1({3.0,B)
TUBFU(IXZ)=TUBFU( IXZ)+8

CONT INUE

IF(IFM.LT.NB) GOTO 14

D0 11 IF3=NB,IFM
IF(A(4,1F3).LE.DJ.0)GOTO 11
IS=A(1,1F3)

IR=A(24,1F3)

IXZ=A(27,1F3)

FT(6, IXZ)=FT (69 IXZ)+AL4,IF3)
A9=SGRT(A(9,1IF3))

IRNG= A9

DIvOoT?
DIvo78
DIVO79
DIVO8G
Divosl
0Ivos2
DIvns3
DIVOB4
DIVO85
DIv0O8é6
DIvOo87
Divoge
DIv0o8S
0Iv090
0IVI91
DIV092
DIVD93
DIVO94
DIVO095
DIVI96
DIVO97
DIv09s
DIV099
DIV100
DIvV10o1l
DIvlQ2
DIV103
DIV104
0IV105
DIV1d6
oIv107
DIvViOs
DIV109
DIV110
DIV1ll
nivlilz
DIV1l3
DIV1lé
DIV1lS
DIV1le
DIV1l?
DIV1ls
Divlle
DIv120
Divlal
DIvl22
DIv1l23
DIV124
DIV125
DIV126
oIviaz
DIV1Z28
DIV1i29
DIV130
01vl3l
DIvVl32
DIv133
DIV13s4
01IvVi3s
DIVL36
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la

17
38

39

40

41

-

RNGINT=IRNG

RNGINT=RNGINT +45

[F (A9 +GE.RNGINT) IRNG=IRNG+1

IF (A9 «GE«30.3) IRNG=30

RDCNT (IR, IRNG)=RDCNT( IR, IRNG) #+A{ 4y IF3)

SUIS,L)=S(IS,1)¢A(4, IF3)*WGT(IR)

SUIS¢2)=S(1S,2)¢A(4, IF3)*CST(IR)
S(IS93)=S(1S,3)#(1.N-ASUM)*TN2B8*TOEP*QUVIIF3)*A(4,IF3)/A(13,JF)
SIISs&)=SUIS+4)+4(1.0-A(22,JF))*TN29*TN(26,IT)*QUVIIF3)*A(4,IF3)/A(

113,JF)

SUISe5)=SCIS+5)+(1.0-A(23,JF))€TN3O*TIN(27,IT)*QUVIIF3)*A(4,1F3)/A(

113,JF)

TUBFULIXZ)=TUBFU( IXZ)+TBM(IS)*®A(S,[F3)
IF(STYP(IS).EQ.2.0)GOTO 11

B=(A(4y IF3)-A(5, IF3)*TPFU(IS) )/ (A(S,IF3)*TPFU(IS)*A(3,1F3))
IFI(TN(10,IT) .EQ. O.) B=B+.067

B8=AMAX1{ ).0,B)

TUBFUCIXZ)=TURFU(IXZ)+8

CONTINUE

IF3=1FMe 1

IS=A(1,1F3)

IR=A(24, IF3)

IXZ=A(27,1F3)

FT(64IXZ)=FT{(6,IXZ)+A{&y [F3)%FM

A9=SQRT(A(9, IF3))

IRNG=A9

RNGINT=IRNG

RNGINT=RNGINT +.,5

IF (A9 oGERNGINT) IRNG=IRNG+1

RDCNT (IR, IRNG)=RDCNT({ IRy IRNG)+A( 4y IF3)%FM
S(ISel)=S(ISy1)+A( 4y IF3)*RGT( IR )*FM

S(IS¢2)=S(IS,2)+A(4, IF3)*CST(IR)*FM
SUISy3)=S(ISe3)#(1.0-ASUM)*TN28*TOEP*QUV(IF3)*A(4,1F3)%*FM/A(13,JF)
S{ISe4)=S(IS,4)¢(1sN-A(22,JF) )*TN29%TN(26,IT)*QUVIIF3)*A(4,IF3)%F¥

1/A(13,JF)

SUIS,5)=S(IS,5)4(1.0-A(23,JF))*TN3O*TN(27,IT)I*QUVIIF3)*A(4,IF3)%FM

17A(13,JF)

TUBFUCIXZ)=TUBFU(IXZ)+TBM{IS)*A(S,IF3)¢FM
[F{STYP(IS).EQ.2.2)GOTO 17

Bz (A4 IF3)*FM-A(S, IF3)*TPFULIS) )/ (A(S, IF3)*TPFULIS)*A(3,IF3))
IF{TN(10,IT) .EQ. 0O.) B=B+.067

B=AMAX1(2.0,8)

TUBFU(IXZ)=TUBFU( IXZ)+B

GOTO(38y 38,938,938y 38939939,40440,40,40,38),NP
SMW=SMW + (SAVEL — TN(28,IT)) * 2.0 * TN(14,IT)
IF(TN(28, IT)LE.TN{18,IT))GJTC 7

GOT2 4,

SMW=SMW + (SAVE3 - TN(30,IT)) * 2.0 * TN(1l4,IT)
IF(TN(30,IT).LE.TN(18,IT))IGATO 7

GOT) 41

SMW=SMW + (SAVE2 - TN(29,IT)) * 2.0 * TN(14,IT)
IF(TN(29,IT)«LE.TN(18,IT))GATO 7

LOSS = LUSS + 1

TLOST(1,LOSS)=TN(1,IT)

TLOST(2,L0SS)=TN(3,IT)

TLOST(3,LO0SS)=TN(28,IT)

TLOST(4,LO0SS)=TN(29,1IT)

TLOST(5,L0SS)=TN(30,1IT)

TR=1.0

DIvVli3?
DIVl3s
DIV139
DIV140
DIvlel
DIvl42
DIV143
DIVliae
DIV1éeS
DIV1aé6
DIV1a7
DIvlas
DIV149
DIV1S50
DIV151
DIV1lsS2
DIV1lS3
DIV1S4
DIV155
DIV156
DIV1S?
DIVl58
DIV159
DIV16O
DIV1é6l
DIV162
DIV163
DIVlé4
DIV165
DIV16é6
DIV1ie?
DIv1é68
DIV169
DIV170
DIVvl71
DIvVl72
DIV173
DIV174
DIV1?5
DIV176
DIV1TT
DIvVl7s
DIV179
DIv1iso
DIV181l
DIvls2
oIv1s3
DIV184
DIvlss
DIvlaé
oIv1s?
DIvisgs
DIvlao
DIV190
DIV1Sl
DIV192
DIV193
DIV194
DIV19S
DIV196




GOTO 999 DIV197

7 MFEAT= MFEAT + 1 DIv1i9s
. TDFY({MFEAT) =TN(1,IT) DIV199
NFMD=NFMD ¢ 1 DIV200
TR=1.0 DIV201
GOTO 999 pDIv202

5 ST=1.0 $ PO=1.0 $ FH=1.0 $ TK=1.J0 $ APC=1.0 DIV203
RT=TN(22,IT) DIvV204
NP= TN(19,IT) + 1.0 DIV20S
PERW=TN(20,1T) DIV206
PERO=TN(21,IT) DIV207
IF(NBA2.,EQ.O)GOTL 26 0Iv208
IF(DSFLAG.EQ.1.0.AND.NBA2.EQ.NEALl) GIOTO 26 DIV209

DO 12 IF4=NBA2,NEA2 DIV21D
IS=A(1l,1F4&) DIv2ll
TEMP=A(S, IF4)*TPFU(IS) DIv212
IF(A(44IF4).LT.TEMP)IGOTO 12 DIv21l3
IR=A(24, [F4) DIV214
IF(TN(24,IT)LT.T) GOTCO 16 DIV215
IF(TN(4y IT) . EQaTN(19,IT) cAND.TN(S, IT).EQ.TN(204IT) . AND.TN(6,IT) DIv2l6
1oEC.TN(21,IT)AND.TN(T,IT) .EQ.TN(22,1T)) GOTO 16 DIv217
CALL INTERP(IR,I1F4) DIv21l8
ATLVL=C.) DIv219
XVN=TEMP 0DIv220
RPV=TEMP DIv221
CALL EFFECT(IF&4,IR,IT) DIvV222

16 ST=ST*A(1l4,1IF4) DIV223
PO=PUSA(15,1F4) DIV224
FH=FH*A( 16, 1F4) DIv225
TK=TK*A(1l7,1F4%) DIV226
APC=APC*A(18,1F%) DIv227
IF(TN(24,1IT).GE.T) GOTC 20 DIv228
‘ A(19,1F4)= 2. DIv229
A(2C4IF&)= O, DIvV230
A(2i,IF4)= O, DIv231
A(22,IF4)= 1. DIv232
A(23,IF4)= 1. DIvV233

20 ASUM=A(1Y,IF4)+A(2C,IF4)+A(2]1,1F4) DIV234
IF(ASUM.EQ.0U.0)ASUM=1.0 DIV23S
A9=SQRT(A(9, IF4)) DIV236
IRNG=A9 DIVv237
RNGINT=IRNG DIV238
RNGINT=RNGINT+.5 DIv239

IF (A9 e GE.RNGINT) IRNG=IRNG¢1 DIV240

IF (A9 «eGE.30.0) IRNG=30 DIv2sl
ROCNT (IR, IRNG)=RDCNT (IR, IRNG) +TEMP NDIV242
IX2Z=A(27, IF4) DIV243

FT (6, IXZ)=FT (6, IXZ)+TEMP DIV244
S(ISe1)=S{IS,1)+TEMPEWGT(IR) DIV245
S(IS2)=S(IS,2)+TEMP*CST(IR) DIV246
SUISe3)=S(ISy3)+(1.0-ASUM)I*TN28T DIV247
SUISs4)=S(1Sy4)+(1.0-A(22,[F4))=TN29T DIV248
S(ISe5)=S(IS,5)+(1.0-A(23,1F4))*TN3OT DIV249
TN28T=TN2BT~-TN28T*(1.0-ASUM) DIVv250
TN29T=TN29T-TN29T*(1.0-A(22,1F4)) DIv2s1
TN30T=TN30T-TN3J3T*(1.0-A(23,1IF4)) DIV252
TUBFULIXZ)=TUBFUL IXZ )*TBM(IS)*A(S5,1F4) DIvV2S53
IF(TN(LOoIT) cEQeOoeeAND.STYP(IS)eEQal ) TUBFU(IXZ)=TUBFU(IXZ)+,067 DIV254

12 CONTINUE DIvV255
26 CALL SHONVL(IT) DIV256
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GOTO 999
3 OVFLAG=1.0
CALL CORPLIT)
999 RETURN
END
C % ¢ & % % % & & ¢ & & & & % % % £ & & & & & & & & & * & & & & & & & %
SUBROUTINE SHMUVL(IT,.JF)
C * ¢ % % % % & & % & % ¢ % % & & £ % & ¢ & & % & & & & & & & & & & & %
COMMON(USE MAIN)
IR=A(24, JF)
NP = TN(19,IT) ¢+ 1.C
IF(TN(24,1IT).LT.T) GOTO ¢
IF(TN(4y IT)cEQeTN(L19, IT) o ANDTN(S, IT) . EQ.TN(20,IT)AND.TN(6,1T)
LeEQeTN(21sIT)oAND.TNIT,IT)I.EQ.TN(22,1T)) GOTO 4
CALL INTERP(IR,JF)
RT=TN(22,IT)
PERW=TN(20,1IT)
PERO=TN(21,1IT)
ATLVL=047
IS=A(1,JF)
RPV=A(5,JF)*TPFULIS)
XVN=A(13,JF)
CALL EFFECT(JF, IR IT)
4 TN23=TN(28,1T)
TN29=TN(29,1T)
TN30=TN(s50,IT)
IF(TN(24,1IT).GE.T) GOTC 3
A(19,JF)= C.
A(20,JF)= 0.
A(21,JF)= 0.
A(22,JF)= 1.
A{23,JF)= 1.
3 ASUM=A(19,JF)+A(20,JF)+A(21,JF)
TOEP=TN(25,1IT)
IF (NP.LT.6e0ReNP.GT611)GUTO 6
TOE=TN(26,IT)*4.0
TOEP=AMAXL1(0.0, TN(25,IT)-TCE)
IF(ASUM.EQ.J.0)ASUM=1.0
6 TN(2B,IT)=TN(28,1T)*ASUM
TN(29,IT)=TN(29, [T)1*A(22,JF)
TN(30,IT)=TN(30,IT)*A(23,JF)
IF(IFM.LT.NBIGCTS 2
DO 10 IF3=NB,IFM
IF(A(49[F3).LE.T.0)GOTO 10
IXZ=A(2T7,IF3)
FT(6,IXZ)=FT(64IXZ)+A(4, [F3)
IR=4{24,1F3)
A9=SQRT(A(9,IF3))
IRNG=A9
RNGINT=IRNG
RNGINT=RNGINT+.5
IF(AS «GE.RNGINT) IRNG=IRNG+1
IF (A9 «GE«3C .G ) IRNG=30
ROCNT ( IR, IRNG)=ROCNT( IRy IRNG)+A( 4,IF3)
[S=A(1,1F3)
S(ISy1)=S(IS,1)+A(4, [F3)*WGT(IR)
S(IS,2)=S(1S,2)+A(4, IF3)*CST(IR)
S(ISy31=S(IS,3)+(1.0-ASUM)I*TN28*TOEP*QUV(IF3)*A(4,IF3)/A(13,JF)
SUIS4)=S(ISy4)#(1.0-A(22,JF))I*TN29*TN(25,ITI*QUVIIF3)*A(4,IF3) /Al
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DIV2S7
DIvV2ss
pDIv2s9
DIV260
DIvesl
SMV001
SMV002
SMV003
SMVON4
SMVOQS
SMV006
SMVOOT
SMvV008
SMV009
SMVO1l0
SMVN11
SMVO12
SMVD13
SMVOl4
SMVOl5S
SMV01l6
SMVO1L17
SMvO1l8
SMV019
SMV020
SMVD21
SMV022
SMvV023
SMV024
SMV025
SMVD26
SMV027
SMV028
SMV029
SMV030
SMV031
SMV032’
SMVQ33
SMV034
SMV035
SMVI36
SMVO037
SMV038
SMV039
SMV040
SMVO41l
SMVI42
SMV043
SMV044
SMVD45
SMV0O46
SMVO47
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SMV049
SMV050
SMVOS51
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113,JF)
SUISe5)=SUIS,5)¢(1.0-A(23,JF))*TN30*TN(2T,IT)*QUVIIF3)*A(4,1F3)/A(
113 ,JF)

TUBFULIXZ)=TUBFU(IXZ)*TBM(IS)*A(5,IF3)

IF(STYP(IS).EQ.2.0)GITO 10

8= (Al4,IF3)-A(S, IF3)*TPFU(IS))I/(A(5,IF3)¢TPFU(LIS)*A(3,IF3))
lF(TN(l)plT' eEQe Ue) B=B+,067

B=AMAX1(0.0,8)

TUBFULIXZ)=TUBFU( IXZ )+B

CONT INUE

IF3=1FM+¢1

IS=A(1,IF3)

IR=A(24, IF3)

IX2=A(27,1F3)

FT(6,IXZ)=FT(6,IXZ)¢A(4, IF3)*FM

A9=SQRT(A(9,1F3))

IRNG=A9

RNGINT=IRNG

RNGINT=RNGINT+.5

IF (A9 «GE.RNGINT ) IRNG=IRNG+1

IF (A9 «GE+3u.J) IRNG=30

ROCNT (IR, IRNG)=ROCNT( IRy IRNG) *+A( 4, [IF3)*FMN
S(ISs1)=S(IS,s1)¢A(4, IF3)*HGT( IR)*FM

S(ISe2)=2S(IS,2)¢A(4, IF3)*CST(IR)*FM
S(ISs3)=StISy3)+(1.0-ASUMI*TN28*TOEP*QUV(IF3)*A(4,IF3)*FM/A(13,JF)
SIISe4)=SUISe4)+(1eN=A122,JF))*TN29%TN(26,1TI*QUVIIF3)*A(4,1F3)*FM
1/A(13,JF)
SIISe5)=S{ISy5)+(1.0-A(23,JF))I*TN3O*TN(2T7,IT)*QUVIIF3)*A(4,IF3)¢FM

1/A(13,JF)

TUBFUCIXZ)=TUBFU( IXZ)+TBM(IS)*A(5,IF3)*FM
IF(STYP({IS).EQ.s2.0)GOTO S
B=(A(4,IF3)*FM=A(S,IF3)*TPFU(IS))/(A(S,IF3)*TPFULIS)*A(3,IF3))
IF(TNI1D, IT) +EQ. U.) B=B+.067

B= AMAX1(0.0,8)

TUBFU(IXZ)=TUBFU( IXZ)+8B
GOTO(TeTeTyT9TeRsB9999,999,7) NP

SMW=SMW + (SAVEl — TN(28,IT)) * 2.0 * TN(14,IT)
IF(TN(28,IT).LE.TN(18,IT))GOTO 1

GOT™ 11

SMW=SMW + (SAVE3 — TN(30,IT)) * 2.0 * TN(1l4,IT)
IF(TN(30,IT).LE.TN(18,IT))IGCTO 1

GOoTY 11

SMW=SMW ¢ (SAVEZ2 — TN(29,1T)) * 2.0 * TN(1l4,IT}
IFITN(29,IT).LE.TN(18,IT))GOTO 1

LOSS = LOSS + 1

TLOST(1,LOSS)=TN(1,IT)

TLOST{2,LOSS)=TN(3,IT)

TLOST(3,L0SS)=TN(28,1IT)

TLOST(4,L0SS)=TN(29,1IT)

TLOST(5,L0SS)=TN(30,1IT)

TR=1.0

GOTO 999

MFEAT= MFEAT + 1

TOFT(MFEAT) =TN(1,IT)

NFMD=NFMO + 1

TR=1.G

RETURN

END

€ ¥ % % ¥ % &€ % % % % & & £ & & & x ¥ & % £ & K X % ¥ & ¥ X & % #
SUBROUTINE SHONVL(IT)

A-21

SMV056
SMVO57
SMV058
SMV0S59
SMV060
SMV061
SMV062
SMV063
SMVI64
SMV065
SMV066
SMVO6T
SMVD68
SMV069
SMVOT70
SMVOT1
SMVOT2
SMVO073
SMVOT4
SMVOT5
SMVO076
SMVOTT
SMVOT8
SMVO79
SMV0B0
SMvVO81
SMvV082
SMvos3
SMV084
SMVO085
SMvVO86
SMV0O87
sMvoas
SMV089
SMV090
SMV091
SMV092
SMV093
SMVU94
SMV09S
SMV096
SMV097
SMV098
SMV099
SMV100
SMV101
SMV102
SMV103
SMV104
SMV105S
SMV106
SMV107
SMV108
SMV109
SMV110
SMV1l1
SMV1l12
SMV1l3
S0voo1
S0vo02




C * % % % % & ¢ % % % % 3 & & & & & & & & % & & % % % & & & % & % % & %

COMMON (USE MAIN)

NP = TFN(19,IT) ¢ 1.0

RT=TN(22,1IT)

PERW=TN(20,IT)

PERO=TNI(21,1IT)

IF(IFONE .LT.NB)GCTO 3

DO 10 IF2=NB,IFONE

IS=A(1,1F2)

TEMP=A(S5, IF2)*TPFU(1S)
IF(A(4,IF2).LT.TEMP)GOTO 10
IR=A(24,[F2)

IF(TN(24, IT)LT.T) GOTC «

IF(TN(4y IT)cEQeTN(L19oIT ) ANDTN(S, IT)EQ.TN(2J,I1T) . AND.TN(6,IT)
LeEC.TN(2L, IT) ANDGTN(ToIT)eEQeTN(22,1T)) GOTO 4
CALL INTERP(IR,IF2)

ATLVL=V..

XVN=TEMP

RPV=TEMP

CALL EFFECT(IF2,IR,IT)
ST=ST*A(14,1F2)

PO=PO*A( 15, 1F2)

FH=FH*A(16,1F2)

TK=TK*A(1T7,1F2)

APC=APC*A(18,1F2)

IF(TN(24,1T).GE.T) GOTu 2

A(19,1IF2)= 0.

A(20,1F2)= Q.

A(21,IF2)= 0.

A(22,1IF2)= 1.

Al23,IF2)= 1.
ASUM=A(19,1F2)+A( 20, IF2)¢A(21,1F2)

IF (ASUM.EQ.J.0)ASUM=1.0

A9=SQRT(A(9, IF2))

IRNG=A9

RNGINT=IRNG

RNGINT=RNGINT+.5

IF (A9 e GERNGINT ) IRNG=IRNG*1

IF (AS «GE«30.0) IRNG=30

RDCNT (IR, IRNG)=RDCNT( IR, IRNG) +TEMP
IXZ=A(27,1F2)

FT (69 IXZY=FT(6,1IXZ)¢TEMP
SUISs1)=S(IS,1)+TEMP*NGT (IR )
S(IS,2)=S(IS,2)+TEMP*CST(IR)
SUIS3)=S(IS,3)+(1.0-ASUM)*TN28T
SUIS,4)=S(IS,4)+(1.0-A(22,1F2))&TN29T
S{ISs5)=S(IS+5)+(1.0-A(23,1F2))*TN3TT
TN28T=TN28T-TN28T*(1.0-ASUM)
TN29T=TN29T-TN29T *(1.0-A(22,1F2))
TN30OT=TN30T~-TN30T*{1.0-A(23,1F2))
TUBFU(IXZ)=TUBFU(IXZ)¢TBM(IS)*A(5,1IF2)
IF(TN(LO 3 IT) eEQeCecAND.STYP(IS)EQ.1.)TUBFU(IXZ)=TURFU(IXZ)+.067
CONTINUE

IF2=1FONE+1

IS=A(1,1F2)

TEMP=A(S5, IF2)*TPFU( IS)*F

IR=A(24, 1F2)

CALL [INTERP(IR,yIFZ2)

AT LVL=0,)

XVN=TEMP

S - |

SOV0D 3

SOV00D4

S0V005S .
SOV006

SOV0o07

S0v008

SOV009

SOVOlu

SOVO1li

SOV012

SOVo13 .
SOV014

SOVO15

SOVol6

SOvV017 ¢
sovolse

SOVOol9

S0V020

Sovn21

S0V022

SOv023

SOVI24

S0vV025

SOV026

Sov027

S0v028

S0v029

SOV030

SOV031

S0v032

SOvV033

SOVD34 .
S0V035

S0V036

SOV037

SovVo38

SOV039

S0V040

SOVo4l

SOV042

SOV043

SOV04&4

SOV045

SOVO46

SOV047

SOVO48

SOV049

SOV050

SOV051

S0V052 .
SOV053

SOV054

SOV055

SOV056 .
SOV057

SOV058

SOV0S59

SOV062

SOVo61

SOV062




11

12

RPV=A(5, [F2)*TPFULIS)

CALL EFFECT(IF2,IR,IT)
ST=ST*A(14,1F2)

PO=PLSA(15,1F2)

FH=FH*A(16,[F2)

TK=TK*A(LT,1F2)

APC=APC*A(18,1IF2)

IF(TN(24, IT).GE.T) GOTO 5
A(19,IF2)= 0.

A(20,1IF2)= 0O,

Al21,1IF2)= 0O,

Al22,1F2)= 1.

Al23,1F2)= 1.

TK=0.

APC=9,
ASUM=A(19,1F2)+A(20,1F2)+A(21,1F2)
[F ( ASUM. EQ.O OO’ASUH= 1-;)
IXZ=A(27,1F2)
FT(6,IXZ)=FT (64 IXZ)+TEMP
A9=SQRT(A(9,1F2))

IRNG=A9

RNGINT=[RNG

RNGINT=RNGINT+,5

IF(A9 «GE.RNGIMY ) IRNG=IRNG+1
IF (A9 «GE«30.0) IRNG=30

RDCNT (IR, IRNG)=RDCNT( IR, IRNG) +TEMP
SUISy1)=S(IS,1)+TEMP*RGT(IR)
S(IS+2)=S{IS,2)+TEMPSCST(IR)
SUIS+3)=SU1IS+3)¢(1,0-ASUM)I*TN2ET
SUISy4)=S11Se4)+(1.0-A12241F2))¢TN29T
SUIS5)=5(1IS+5)¢(1.0-A(23,1F2))*TIN3GT
TN28T=TNLBT-TN2B8T *{ 1, 0-ASUM)
TN29T=TNZ29T-TN29T*(1.0-A(22,1F2))
TN3CT=TN30T-TN30OT*{1.0-A(23,1IF2))
TUBFULIXZ)=TUBFU(IXZ)+TBM{IS)*A(S,[F2)*F

IF(TN(L1Dy IT)eEQeOeeANDSTYP(IS)EQ.1.)TUBFUIIXZ)=TUBFU{IXZ)+.067

TOEP=TN(25,1T)

IF(NP.LT.6.,0R.NP.GT.11)GOTO6

TOE=TN(26,1T)*4.0
IF(NP.EQe6IR.NP.EQ.7ITOE=TN(27,IT)*15.0
TOEP=AMAX1(0 .05 TN( 25, IT)~TOE)
IF(TOEP.£Q.0.0)GOTQ 7

TN(28,IT)=TN28T/TOEP

TKPI=PISTINP,5)*TK

[IF(TKPD.EQ.0.0)TKPO=1.0

APCPO=PUST(NP,6)*APC

[F(APCP) .EQ.0.0)APCPO=1.0
TN(29,IT)=TN(29,IT)*TKPO
TN(30IT)=TN(30,iT)*APCPO
GOTO(ByB9B9898199991191191191158)eNP

SMW=SMW ¢ (SAVEL - TN(2B8,IT)) * 2.0 * TN(14,IT)
IF(TN(28,IT)LE.TN(18,IT))IGOVO 1

GOT2 12

SMW=SMW + (SAVE3 - TN{30,IT)) * 2.0 * TM(14,IT)
IF(TN(30,IT)LE.TN(18,IT))IGUTO 1

GOT. 12

SMW=SMW ¢ (SAVE2 — TN(29,IT)) ¢ 2.0 * TN(14,IT)
IF(TN(29,IT)LE.TN(18,IT))GOTO i

LOSS = LJSS + 1

TLOST(1,LOSS)=TN(1e1IT)

SOV063
SOVO64
SO0Va65
S0Vo66
SOvVo67
sSovos6s
S0v069
sovo70
SOvV0o71
s0vo72
SOvVo73
SOVO7T4
SOVO75
SOVoT6
sovor?
sovo78
Sovo79
Sovoso
sovusl
sovos2
sovoa3
Sovds4
S0V0oB5
sSovose
sovoa?
sovoss
sovoa9
SOvo90
S0v091
S0Vv092
s0vo093
SOV094
S0vV095
SOV096
S0v097
SOv098
SOv099
S0v109
Sov1iol
Sovioe
Sov1in3
SOV104
SOv105
SOv106
sovio7
sovios
sOv109
Sovilo
SOV1ll
sovil2
Sov1il3
SOvilia
SOvil15
SOV116
SOV117
sovlils
SOov1l9
s0v120
sovi21
sovlza2




999
C * =

C » »

% |

12

16

TLOST (2o LOSS )=TN(3,1IT)
TLOST(3,L0SS)=TN(28,IT)
TLOST(4,L0SS)=TN(29,1T)
TLOST(5,L0SS)=TN( 30, IT)
TR=1.0

GOTO 999

MFEAT= MFEAT + |1
TOFT(MFEAT) =TN(1,IT)
NFMD=NFMD + 1

TR=1.0

RETURN

END

* % % % % % & % % % * % ¥ & * & & ¥ & & & & & & & kX & X ¥ X ¥ & %
SUBROUTINE ONEVOL(IT)

¥ ¥ ¢ & ¥ % 2% % % % %X % & & & %X ¥ % %X % ¥ ¥ ¥ & % ¥ ¥ & & % & %X ¥
DIMENSIUN AL(2,55),8B(27)
COMMON(USE MAIN)

NEA= NE ~ NB + 1

IAC=0

K=0

DO 12 J=1,.NEA
CRITMI=1200000."

00O 13 M=NByNE

IF(A(25,M) .LT. CRITMI) GOTO 2
GOTo 13

CRITMI=A(2S,M)

MI=M

CONTINUE

1AC=1AC+1}

Al (1, IAC)=MI
Al(2,TIAC)=A(25,M1)
A{25,M1)=1000000.0
CONTINUE

DO 14 M=MB,NE

K=K+l

MI=Al(l,X)

DO 15 L=1,27

8(L) =A(LyM)
AlLyMIZSA(L,MI)
A(L,MI)=8B(L)

CONTINUE

A(25oM)=A1(2,4K)

DO 16 L=K,NEA

IM=A1(1,L)

IF(IM .EQ. M) GOTO 3
CONTINUE

AL (LoL)=MI

CONTINUE

CONSTR=15.0

1F(TN(Lley IT)eGEe10«2)CONSTR=3C,C
00 10 JF=NB,NE
IRS=A(24,JF)

IS=A(1,JF)
ROUNDS=A(S,JF)*TPFU(1IS)
IF(A(44JF)LT.ROUNDSIGOTO 11U
CRITP=CRIT
CRIT=CRIT#A(26,JF)
ST=ST*A(14,JF)
PO=PD*A(1S,JF)

=FH*A F
FH=FH®A( 16, JF) s

sO0vl123
SOv1z24
Sov125
Sov1ze
sovia7
sovlizs
SOoviz29
SOvV13G
Sov1l3l
Sovi3z
Sov133
SOVLi34
ONEOC1
ONEOO 2
ONEOO3
ONEQOD4
ONEODS
ONEOO6
ONEOOT
ONEOOB
ONEOOS
ONEO10
ONEO11
ONEO12
ONEJ13
ONEOl4
ONEOLlS
ONEO1l6
ONEOL7
ONEOl8
JUNEOL9
ONEO20
ONEO21
ONEJ22
ONED23
ONEO24
ONED25S
ONEOD26
ONEO27
ONEO28
ONEOD29
ONEO30
ONEO31
ONEO32
ONEJ33
ONEJ34
ONEO35
ONEQ36
ONEOD37
ONEOQ38
ONEO39
ONEN&O
ONEO&1
ONENG2
ONEVe3
ONEO44
ONEO4S
ONEOD46
ONEO&7
ONEO48




1¢

11

999
C  »

C ¢ =

10

999
C *

C * *

TK=TK*A{1lT,JF)
APC=APC*A(18,JF)
TEMP1=ROUNDS*WGT( IRS)
SURVP=SURYV

SURV=POSTINP,T)#ST ¢ POSTI(NP,8)*P0 ¢+ POST(NP,9)*FH +
1 POSTINP,10)%TK & POST(NP,11)¢APC
IF(RTPUIRS).EQe2.CcANDoTN( 1Ly IT)eNEaCe )SURV=POSTI(NP,2)%ST+POST
LINPy3)#PG+POSTINP ;4 ) *FH4POSTINP ,5)*TK+PCST(NP,6) *APC

IF (SURV.LE.TN(17,1IT))GOTO 11
WAIT=WAIT4TENMP]
[F(WAIT.GT.CONSTR)GOTO 1
CONTINUE

GOTY 999

IFONE=JF-1

F= {SURVP-TN(17,IT))/(SURVP-SURYV)
WAIT=WAIT+TEMPLl*F
IF(WAIT.CT.CONSTR)GOTO 1
ONCRT =CRITP+F*(CRIVT-CRITP)
GOTSC 999

SURV=1.90

EXCESL=1.0

RETURN

END

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

SUBROUTINE MULVOLIIT)

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

COMMON(USE MAIN)
CONSTR=15.0
IF{TN(14,IT)eGEc10,C)ICONSTR=3C0."
DO 10 IF1=NAl,NE
IRS=A(24,IF1)
CUVIIF1)=QN/A(13,IF1)
SQNP=SQN
SQUN=SAN+AMAX]1(A{4,IF1),0.0)*QUVI(IF]1)
TEMP=A(4, IF1)*CRT( IRS)
TEMP2=A(4,IF1)*WGT(IRS)
IF(SQN.GE.QN)GOTO 1
WAIT2=WAIT2+TEMPZ
IF(WAIT2.GT.CONSTRIGOTO 2
SMCRT=SMCRT+TEMP

CONTINUE

GOTQ® 999

FM=({ (QN-SQNP )/ ({SQN-SQNP) )
IFM=1F1-1
SMCRT=SMCRT+FM*TEMP
WHAIT2=WAIT2+TEMP2*FM
IFIWAIT2.GT.CONSTR)GOTO 2
GOTO 999

SQAN=0.0

EXCES2=1.0

RETURN

END

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

SUBRUUTINE CUuRP(IT)

2 & & & % & 4 % & & K £ K £ & % £ & & & ¥k k¥ K E X &K K & & % % &

COMMON({USE MAIN)
SAVE1=TN(28,IT)
SAVE2=TN(29,1IT)
SAVE3=TN(30,1IT)
KEY=0
A-25

R

ONEO49
ONEOS50
ONEOS51
ONEO52
ONEOS53
ONEOS4
ONEOSS
ONEJS6
ONEOS57
ONEOS8
ONEO59
ONEO6O
ONEOG61
ONEO62
UNEO63
ONEOG6&
ONEO65
ONEO66
ONEO67
ONEO6SB
ONEO69
ONEOTO
ONEJT1
MULOO1
MULOD 2
MULOO3
MULOO4
MULOOS
MULOOG
MULOO7
MULOO8
MULOOD9
MULO10
MULOL1
MULO1lZ2
MULO13
MULOLl 4
MULO15
MULOl6
MULOL7
MULOl8
MULO19
MULO20
MULO21
MyLO022
MULO23
MULO24
MULO25
MULO26
MULO27
MyLoz28
MULO29
COROO1
CORO02
COROG3
COR00O4
CORO0OS5
COR0Q06
COROO7
COROOB




38

50

3s

41

MORG=3

CALL AMASSI(IT)

NEA3=NA

NEA=MAXO (NEA2,NEAL)

NBA3=MINN (NA,NEA ¢1)

NB=NBA3

NE=NEA3

OFLAGL=0.0

QN= 1000000.0 $ ONCRT=0,0

JF =0

WAIT=0. $ WAIT2=0. $ EXCES1=0e $ EXCES2=0.
ST=1. $ PO=l. $ FH=1. $ TK=1l. $ APC=1.
SURVP=1l. $ SURV=1. $ CRITP=0, $ CRIT=0. $ SQN=0. $ SMCRT=0.
TN2BT=TN(28, IT)*TN(25,1IT)
IFINP.LT+s6.0RNP.GT.11)GOTO 38
TOE=TN(26,IT)*4.0
IF(NPoEQe6osORGNP.EQsTITOE=TN(27,1IT)*15,3
TN2BT=(AMAX1(0eJ9 TN{25,IT)-TOE) )*TN(28,1T)
TN29T=TN(29, IT)*IN(26,IT)

TN3JOT=TN(30, IT)*TN(27,1IT)

00 50 IQ=1,NFU

QUV(1Q)=0.0
IFINBA3SLESNEA2,DRNBA3,LE.NEAL)IGOTO 1
CALL ONEVOL(IT)

QN = A(L3,NB)

NAl = NB

JF = NA]

CALL MULVOLI(IT)

IF(SURV oGTe. TN(17,1IT7)) GOTU 4
IF{SQN.LT.QN)GOTD 5

IF (INCRT.LT.SMCRT)GCTO 5

CALL SHMUVLI(IT,JF)

GOTO 999

ST=1.0 ¢ P0O=1.0 $ FH=1.0 $ TK=1.0 $ APC=1.0
CALL SHONVL(IT)

GOTO 999

OFLAG1=5.0

GoOTY 30

IF(SUN.GE.QON)GOTO 6
IF(EXCES]1.EQ.1.0.AND.EXCES2.EQ.1.0)GOTO 60
IF(DVFLAG.EQ.1le2) GOTO 8

MORG=2

CALL AMASSI(IT)

NEA2=NA

NBAZ=MINI(NA,NEA3+1)

IF (NBA2.LE.NEA3)GOTD 31

GOT) 35

IF(NEA2.EQ.0) GOTC 7

IF (NEAL.EQ.NBA2.AND.NBA2 . EQ.NEAZ.AND.DSFLAG.EQ.1.0) GOTO 7
GOT2 35

OFLAGZ2=5.0

IF(NEA1.EQ.G) GOTO 69

GOT? 36

NB=NBA2

NE=NEA2

CALL ONEVOL(IT)

IF{ON.EQ.1000000.0)GOTO 41
IF(CFLAGL.NE.5.01G0TO 9

QN = A(13,NB)

CORO09
CORO10
CORUL11
CORO12
CORO13
CORO14
CORO15
CORI16
CORO17
CORO18
CORO19
CORO20
CORO21
CORD22
CORO23
CORO24
COROD25
CORD26
CORJ27
CORD28
CORO29
CORD3U
CORO31
CORD32
CORD33
CORO34
COROD35
CORO36
CORO37
COR0O38
CORO39
CORJ40U
CORJ4 )
CORQ42
CORD43
CORO44
CORO4S5
CORJ46
CORO&7
CORJO48
CORND49
COROS50
COROS51
COROS2
COR0OS3
COROS54
CORO55
COROS6
CORQS57
COROS8
CORO59
CORO6D
CORG61
CORU62
COR(063
CORO64
CORJ65
CORO66
CORO67
CORO68




9 NA1=NB CORO69

JF = NAl CORO70
‘ CALL MULVOLI(IT) COROT1
IF( SURV .GT. TN(1T7,IT) ) GOTO 13 COROT2
IF(SON.LT.QN)GOTC 14 CORO73
IF(UNCRT .LT.SMCRTIGOTO 14 COROT74
GOTY 15 CORO7S

13 IF(SQON.LI.QN)GOT( 16 CORI76
15 TN28=TN(28,I1T) COROT7
TN29=TN(29,IT) CORO78
TN30=TN(30,1IT) CORO79
CALL SHMUVL(IT,JF) COROBO
ASUM=A(19,JF)}+A(20,JF)+A(21,JF) COROB1
IF(ASUM.EQ.U.0)ASUM=1.0 COROB2
IF(OFLAGl.EQ.5.0) GOTO 999 CORD83

D0 53 IF2=NBA3,NEA3 CORO84
IF(AC4,IF2)eLE.N.0)GOTD 53 CORIS5
IR=A(24,1F2) CORO86
[X2=A(27,1F2) COROBYT
FT(64IXZ)=FT (6, IXZ)+A(4, IF2) CORO88

A9 =SQRT(A(9, [F2)) COROB9
IRNG=A9 COR090
RNGINT=[RNG CORO9:
RNGINT=RNGINT ¢+.5 COR092

IF (A9 «GE.RNGINT) IRNG=IRNG+1 CORJ93

IF (A9 «GE+30.0) IRNG=30 COR094%
ROCNT ( IR, IRNG)=RDCNT( IR, IRNG)+A (4, IF2) COR09 5
IS=A(1,[F2) CORO96
SUIS,e1)=S(IS,1)+A(4, IF2)*WGT(IR) CORO97
S(IS2)=S(IS,2)¢A(4, IFZ)*CST(IR) CORO98
S(ISs3)=S(IS¢3)¢(1.0-ASUM)*TNZB*TOEP*QUV(IF2)*A{4,1F2)/A(13,JF) COR099
S(ISy4)=S(ISya)+(1.0-A(22,JF) )®TN29%TN(26,IT)*QUV(IF2)Y*A(4,IF2)/A( COR100
. 113,JF) COR101
SEISs5)=S(IS,5)4+(1.0-A(23,JF))*TN3O*TN(27,IT)*QUV(IF2)*A(4,IF2)/A( COR102
113,JF) COR103
TUBFU(IXZ)=TUBFU( IXZ)+TBM(IS)*A(5,1F2) COR104
IF(STYP(1S).EQ.2.C)GQTO 53 COR105

Bz (Al4sIF2)=A(5,IF2) *TPFU(IS) )/ (A(S, IF2)*TPFU(IS)*A(3,IF2)) COR106
IF(TN(10,IT) .EQ. O.) B=B+.067 COR107

8= AMAX1(.0,8B) COR108
TUBFU(IXZ)=TUBFU(IXZ)+¢B COR109

53 CONTINUE COR110
GOTO 999 COR111

14 ST=1.0 ¢ PO=1.0 $ FH=1.0 $ TK=1.0 $ APC=1.0 COR112
RT=TN(22,1IT) COR113
NP= TN(19,IT) + 1l.C COR11l4
PERW=TN(20,IT) COR115
PERI=TN(21,IT) COR11l6
IF(TFLAGleEQe5.0)1GOTO 18 COR117
Kl= NBA3 ¢ K2= NEA3 $ KEY= 1 COR118
GOTO 59 COR119

i8 CALL SHONVL(IT) COR120
GOTC 999 COR121

16 IF(EXCES1.EQele o ANDLEXCES2.EQ.1.0)16G"TY 6C COR122
IF(DVFLAG.EQ.1.0) GOTO 19 COR123
GOTL 11 COR124

31 JFLAG2=5.0 COR125
11 MORG=1 COR126
CALL AMASS(IT) COR127
NEAl=NA COR128




19

36

42
40

23

56
26

NBA1=MINO(NA,NEA2¢])

IF(NBAL.LE.NEA2)GOTD 60

GOTO 36

IF(NBA1.EQ.O) GOTJ 60

IF (NBAl. EQ.NEA2.AND.DSFLAG.NE.1.0) GOTO 60
NB=NBAl

NE=NEAL

CALL ONEVOL(IT)

IF(QN.EQ. 1000000.0)GOTO 42
IF(OFLAGLl.NE«5.0.0R.0FLAG2.NE.5.0)G0OTO 40
ON = A(13,NB)

NA1=NB

JF = NAl

CALL MULVOL(IT)

IF{ SURV +GT. TN(17,IT)) GOTO 23
IF(SQON.LT.QN)GOTO 24

IF (ONCRT.LT.SMCRT)IGOTO 24

GOTO 25

IF(SQN.LT.QNIGOTO 60

TN28=TN(28,IT)

TN29=TN(29,IT)

TN30=TN(30,IT)

CALL SHMUVL(IT,JF)
ASUM=A(19yJF)+A(20,JF)+A(21,JF)
IF(ASUM.EQ.0.0)ASUM=1.0
IF(OFLAGL.EQ.5.0)G0TO 26

CO 56 [F4=NBA3,NEA3
IF(A(4,IF4).LE.0.0)GOTO 56

IR=A(24, [F&4)

IXZ=A(27,[F4)
FTL64,IXZ)=FT(6,IXZ)+A(4, [F4)

A9=SQRT(A(9, IF4))

IRNG=A9

RNGINT=IRNG

RNGINT=RNGINT+.5

IF (A9 «GE.RNGINT ) IRNG=IRNG+1

IF (A9 «GE«3J.0) IRNG=30
RDCNT(IR,IRNG)=RDCNT (IR, IRNG) +Al4,1F4)
IS=A(1,1F4)

SUISs1)=5(IS,1)#A(4, [F&)*WGT(IR)
S{IS42)=5{1S42)+Al4ys IF4)*CST(IR)
S(IS43)=S(IS,3)+(1.0-ASUM)*TN28*TOEP*QUVIIF&4)*A(4,IF4)/A(13,JF)
S(ISy4)=5S(1S)4)+({1e0-A(22,JF))*TN29*TN(26,IT)I*QUVIIF4)*A(4,1F4)/Al
113,JF)

SUISs5)=S{IS,5)4(1.0-A{23,JF) )*TN3O*TN(27,IT)*QUVIIF4)*A(4,1F4) /Al
113,JF)
TUBFU(IXZ)=TUBFULIXZ)+TBM(IS)*A(5,1F4)
IF(STYP(IS).EQ.2.0)GITO 56

B= (A(4y[F4)=A(S, IF4)*TPFU(IS))/(A(S,IF4)*TPFU(IS)*A(3,1F4))
IF{TN(12,IT) .EQ. 0.) B=B+.067

83 AMAX1(J.0+B)

TUBFULIXZ)=TUBFU( IXZ)+8

CONTINUE

IF(OFLAG2.EQ.5.0) GOTO 999

CO 57 IF4=NBA2,NEA2
IF(A(4,[F4).LE.D.0)GOTO 57

IR=A(24,[F4)

IX2Z=A(27,1F4)

FT (69 IXZ)=FT(6,IXZ)¢+A(4,]IF4)

A9=SQRT(A(9, [F4)) s
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COR159
COR160
COR161
COR162
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COR164
COR165
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57

24

28

59

34

32

IRNG=A9

RNGINT=I1RNG

RNGINT=RNGINT+,.5

[F (A9 «GE.RNGINT)IRNG=IRNG+1

IF (A9 «GE.30.0) IRNG=30

ROCNT (IR, IRNG)=RODCNT (IR, IRNG) +A (4, IF4)

[S=A(1,1F4&)

SUISs1)=S(ISy1)+A(4, IF4)*WGT(IR)

SUISy2)=5S(1S42)+A14, IF4)*CST( IR)
S(IS+3)=S(ISy3)+(1.0-ASUM)*TN2B*TOEP*QUV(IF4)*A(4,IF4)/A(13,JF)
SUISe4)=5(1S94)4(1.0-A022,JF))*%TN29*TN(26,ITI*QUV(IF4)*A(4,IF4)/A(
113,JF)

SEISy5)=S01S95)+4(1e0-A(23,JF) )*TN30*TN(27,IT)*QUVIIF&4)*A(4,1F4)/A(
113,JF)

TUBFULIXZ)=TUBFU( IXZ)¢TBM(IS)*A(S,1F4)

IF(STYP(IS)eEQe2.0)G0T0 57

B=(A(4,IF4)-A(S, [F4)*TPFU(IS))/(A(SsIF4)*TPFU(IS)*A(3,1F4))
IF(TN(1D,IT) .EQ. 0.) B=B+.067

8= AMAX1(J.0,8B)

TUBFU(IXZ)=TUBFU( IXZ)¢8

CONTINUE

GOT., 999

$ST=1.0 $ PO=1.0 ¢ FH=1.0 $ TK=1.0 $ APC=1.0

RT=TN(22,IT)

NP= TN(19,IT) + 1l.u

PERW=TN(20,1T)

PERO=TN(21,IT)

IF(UFLAGL.EQe5.1)G2TO 28

Kl= NRA3 $ K2= NEA3
GOT) 59
IF(IFLAG2.EQe5.7)GOTO 29

Kl= NBA2 $ K2= NEA2

DD 58 IF3= K1l,K2

I1S=A(1,1F3)

TEMP=A(S5, IF3)*TPFU(IS)
IF(A(4,IF3).LT.TEMP)GOTO 58
IR=A(24, IF3)

IF(TN(24, IT).LT.T) GOTO 34
IF(TN(4o IT)eEQeTNIL19,IT) . ANDaTN(S,IT) . EQ.TN(20,IT) cAND.TN(6,IT)
LEQ.TN(21,IT ). AND.TN(T,IT)eEQTN(22,1IT)) GOTO 34
CALL INTERP(IR,IF3)

RPV=TEMP

ATLVL=0."

XVN=TEMP

CALL EFFECT(IF3,IR,IT)
ST=ST#*A(14,1F3)

PO=PC*A(15,1F3)

FH=FH*A(16,1F3)

TK=TK*A(17,1F3)

APC= APC * A(18,I1F3)
IF(TN(24,IT).GE.T) GOTO 32
A(19,1IF3)= 0.

Al(204,IF3)= 0.

A(21,IF3)= 0.

A(22,IF3)= 1.

A(23,1F3)= 1.

ASUM=A(19,IF3)+A(2C, IF3)+A(21,1F3)
IXZ=A(27,IF3)
FT(6,IXZ)=FT(6,IXZ)+TEMP

COR189
COR190
COR191
COR192
COR193
COR194
COR195
COR196
COR197
COR198
COR199
COR200
COR201
COR202
COR233
COR204
COR205
COR206
COR237
COR208
COR209
COR210
COR211
COR212
COR213
COR214
COR215
COR216
COR217
COR218
COR219
COR220
COR221
COR222
COR223
COR224
COR225
COR226
COR227
COR228
COR229
COR230
COR231
COR232
COR233
COR234
COR235
COR236
COR237
COR238
COR239
COR240
COR241
COR242
COR243
COR244
COR245
COR246
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53

29

60
64

63

61

62

999
C * =»

C * =

A9=SQRT(A{9, IF3))

IRNG= A9

RNGINT=1RNG

RNGINT=RNGINT+,5

IF(A9 eGERNGINT)IRNG=IRNG+1
ROCNY (IR, IRNG)=RDCNT( IR, IRNG)+TEMP
SCISe1)=S{IS,1)+TEMP*WGT(IR)
SCIS42)=S(IS,2)+TEMP®CST(IR)
S(IS43)=S(1S+3)¢(1.0-ASUM)I*TN281
S(IS4)=S(1S,4)+(1.0-A(22,IF3))¢TN29T
SUISy5)=S(IS,5)4(1.0-A(23,1F3))¢TN3OT
TN28T=TN28T~TN28T*{1.0-ASUM)
TN29T=TN29T-TN29T*(1.0-A(22,1IF3))
TN3OT=TN30T~-TN3OT*(1.0-A(23,1F3))
TUBFU(IXZ)=TUBFU( IXZ)+TBM(IS)*A(S,1F3)
IF(TN(1D,IT)eEQeDec ANDSTYP(IS)EQal.)TUBFU(IXZ)=TUBFU(IXZ)+.067
CONTINUE

IF( KEY .EQ. 1 ) GOTO 18

IF(K1 ~EQe NBA3) GOTO 28

CALL SHIONVL(IT)

GOTO 999

IF(TN(17,IT)eEQes5)GOTD 61
IF(TN(L4,IT).LT.3.0) GOTO 999
ALPHA=1.0-e9/TN(14,1IT)
IFCALPHALLESTN(17,IT)) GOTO 999
IF(TN(9y IT) e GE-(T+DELT+.00001)) GOTO 999
TN(17,IT)=ALPHA

REFIRE=1.0

GOTO 999

NP= TN(4,IT) + 1.

IF( NP oLTa 6 «0ORe NP GT. 1l1) GOTO 62
TN(L7,IT)=.7

GOT) 63
TN(L7oIT)=AMINL( o759 1eC~-o5%(1e0 - POST(NP,9)))
IF(TN(17,IT).EQ.D.5) GCTO 64

GOTO 63

RETURN

END

* % & ¥ * ¥ % % % & % ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ & ¥k ¥ & ¥ ¥ ¥ ¥ ¥ % %

SUBROUTINE EFFECT(IAsKR, IT)

% %2 % % % % & % & & % * ¥ ¥ ¥ ¥ ¥ & % ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ % ¥

COMMON(USE MAIN)

REAL LVT $ RND=RTP(KR) $ IST=A(1,IA) $ CN=XVN*REL (KR) $ NPSET=NP
ART=TN(B,IT)$ LVTI=TN(9,IT)
CRSQ = CPER * CPER

CTSQ = CPET * CPET

TNSQ = TN(10,IT) * TN(10,IT)
IF(LVT .EQ. ART) GOTO 1
IF(STYP(IST) .EQ. 2.0) GOTC 2
IF(TN(L1C,IT) .EQ. O.) GOTO 3
CPET = CTSQ + TUNSQ

SHEAF= .36 * (CPET - CRSQ )
CPER = SQRT(CRSQ + SHEAF)
CPET=SQRT(CPET+SHEAF)

GOTO 4

CPET= CTSQ + 2500.

SHEAF= .36 * (CPET - CRSQ )
CPER = SQRT(CRSQ + SHEAF)

CPET=SQRT(CPET+SHEAF)
A-30
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COR267
COR268
COR269
COR270
COR271
COR272
COR273
COR274
COR275
COR276
COR277
COR278
COR279
COR280
COR281
COR282
COR283
COR284
COR285
COR28B6
COR287
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EFF0D2
EFFOC 3
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EFFO0D5
EFFOC6
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12

10

60

61

15

GOT) 4

IF(TN(1D,IT) .EQ. O0.) GOTO 5
CPET = CTSQ ¢+ TNSOQ

SHEAF= .36 * (CPET - CRSQ )
CPER = SUQRT(CRSQ + SHEAF)
CPET=SQRT(CPET +SHEAF)

GOTY 4

SHEAF= .36 * (CTSQ - CRSQ)
CPER = SQRT(CRSQ + SHEAF)
CPET = SQRY(CTSQ + SHEAF)
GOTO 4

IF(STYP(IST) EQe 2.0) GOTO &
CPET= CTSQ + 3125.

SHEAF= .36 * (CPET - CRSQ )
CPER = SQRT(CRSQ + SHEAF)
CPET=SQRT(CPET ¢+SHEAF)

GOT) 4

CPET= CTSQ + 10000.

SHEAF= .36 * (CPET - CRSQ )
CPER = SQRT(CRSQ + SHEAF)
CPET=SQRT(CPET+SHEAF)

RASR= SQRT(CPER/CPET)

MP=2

IF (NP LT. 6 o+O0Re NP .GT. 11 ) MP= 1]
IF(ATLVL .NE. Oo. oAND. MP LEQ. 2) GOTO 7
NCOvE= 1

GOTC 8

IF (ATLVL .NE. 0.) GOTC 10
NCODE= 1

GOTY 11

IF (ATLVL .NE. 0.) GITD 10
RPV= RPV #* REL(KR)

IF(CN .LE. RPV) GOTO 13

OVN= C.
IF(ATLVL oNE. O. <AND. MP .EQ. 2) GOTD 14
DO 60 I=1,8

IF(l .EQ. 4 .OR. I .EQ. 5) GCTY 60
ECZ=CCOVI(I) * (lo~(1e=CPK(I)) *% RPV)

ECO= l. - (l.=-CCOV(I) * CPK(I))**RPYV
CSURV(I)= 1. - (ECZ + RASR ¥ (ECO - ECZ2))
CONT INUE

IF( ATLVL .EQe 0.0 .AND. MP .EQ. 2 ) NP=1

00 61 I= 1,3

IB=1+1

IF(RND .£Q. 1.0) I88= I ¢+ 6

IF(RND .EQ. 20 .AND. TN(IO' lT).EO. 00, 'B:I’b
A(I+13,0A)=CSURV(I)*PERO+CSURV( 145)*PERW

OVN= OVN + POSTI(NP,IB) * A(I+13,1IA)

IF(RND .EQ. 2+ <ANDe. TN(10,IT).NE. 0.) GOTO 15
CPOST(L1)=A(14,TA)*POST(NP,7)
CPOST(2)=A(15,1A)*POST(NP,8)

CPOST(3) = A(l6.[A) * POST(NP,9)

NP=NPSET

IF(ATLVL .EQ. 0. .0R. MP LEQ. 2) GQTC 14

GOT™ 16

FSP= AMAX1(0<0¢PCST(NP48)-POSTI(NP,3))
FSF=POST (NP, 2)-PGST(NP,T)-FSP
FPF=POST(NP,3)=-POST(NP,8)+FSP
CPOST(1)=A(14,IA)*(POST(NP,2)-FSP=-FSF)
CPOST(2)= A(1S,1A) * PCST(NP,3) ¢ A(l4,[A) * FSP - A(15,1A) * FPF

A-31
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14

62

63
16

23
64

22
11

24
65

20

CPOST(3)= A{16,IA) * POSTINP,4) + A(l4,IA) & FSF ¢+ A(15,IA) * FPF

NP=NPSET

IF(ATLVL .NE. 0. .OR. MP .EQ. 1) GOTO 16
00 62 1=4,10

IF(! .EQ. 6 .OR. I .EQ. 7 .OR. I .EQ. 8) GOTO 62
ECZ=CCOVI(I) * (l.-(1.-CPK(I)) ** RPV)
ECO= 1. - (1.-CCOV(I) * CPK(I))s*RPV
CSURVI(I)= 1. = (ECZ + RASR * ([ECO - EC2))
CONT INUE

00 63 I=4,5
A(I+13,IA)=CSURV(I)*PERO+CSURV(I+5)*PERW
OVN=0VN+POST(NP,I+1)*%A([+13,1A)
CPOST(I)= A(1+¢13,1A) *POST(NP,1+6)
Al(12,14)= OVN

IF(ATLVL .EQ. O.) GOTO 17

IF(OVN .LE. ATLVL) GOTO 18

IF(LVY .EQe ART .AND. STYP(IST) .EQ. 2.) GOTO 19
IF(LVT .NE. ART) GOTO 20

CPET= CTSQ ¢+ 19430.

SHEAF= .36 * (CPET - CRSQ )
CPER=SQRT(CRSQ+SHEAF)
CPET=SQRT(CPET+SHEAF)
RASR=SQRT(CPER/CPET)

GOTO (21,22), MP

NCODE= 2

K=1

REF=CRE(K)

CALL COV

CCOV(K)=EC1

K8=K

DO 64 K=2,8

IF(K .EQ. ¢ .OR. K .EQ. 5) GOTO 64
IF(CRE(K) oEQ. CRE(KB)) GOTU 23
REF=CRE(K)

CALL CoOv

CCOV(K)I=EC1

GOTD 64

CCOV(K)= CCOV(KB}

KB=K

CONTINUE

GOTO (9,20), NCODE

NCODE= 2

I= 4

REF=CRE(I)

CALL Cuv

CCovVI(I)=EC1

18= I

00 65 1=5,10

IF(I +EQe 6 «ORe I +EQe 7 «0R. I .EQ. 8) GOTO 65
IF(CRE(I) .EQ. CRE(IB)) GOTO 24
REF=CRE( 1)

CALL COV

CCOovV(Il)=EC1

GOTO 65

ccoviIl= ccoviiIa)

8= 1

CONTINUE

GOTO (12,20), NCODE

uUP= 1000.

DOWN= 0.

A-32
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37

69

40
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13
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CN= 500.

GOTO (25,26), MP

NCODE= 1

GOTO 27

SRV= 0.

DO 66 I=1,3

SRV=(CSURV(I)*PERO ¢ CSURV(I+S)*PERW)*CPNOST(I) + SRV
GOTO 29

NCODE=1

GOTD 30

SRV= Q.

00 67 [=4,5

SRV={CSURV(I)}*PERO ¢ CSURV(I+S)*PERW)*CPOST(I) ¢+ SRV
IF{SRV .GT. 95 .0R. CN .GV7. 987.) GOTO 19

IF(ATLVL - .005.LE. SRV .AND. SRV .LE. ATLVL ¢+ .005) GOTO 31
IF(SRV .GT. ATLVL) GOTO 32

UP=CN

CN=.5%(UP+DOWN)

GOT) (25,26), MP

DOWN= CN

CN=.5%(UP+DOKN)

GOTO (25,26), MP

A(13,1IA)= (CN+RPV) * RELI(KR)

IF(LVT .EC. ART ,AND. CN .GT. RPV) GOTO 19

GOT> (33,34), MP

DO 68 I=1,3

ACL+18,1A)=(CSURVII)*PERG ¢ CSURV{I+S5)*PERW) * CPOSTI(I)
GOTO 35

DO 36 I=4,5

A(I+18,1A)=({CSURV(I)*PERO ¢ CSURV(I+S)*PERK) * CPOST(I)
IF(A(22,1A) .EQ. T.) A(2201IA)= 1.

GOTO 999

CN=CN - RPV * RELI(KR) .

NCODE= 2. .

GOT2 27

D0 69 I=1,3

A(I+18,1A)= (CSURV(I) * PERC + CSURV(I+5) * PERW) * CPOST(I)
ATLVL= ATLVL + A(1+18,IA)

IF(MP .EQ. 1) GOTO 38

NCODE= 2

GOTQ 39

DO 70 I=4,5

A(I+18,1A)= (CSURV(I) * PERU + CSURV(I+S) * PERW) * CPOST(I)
ATLVL= ATLVL + A(I+18,1A)

IF(A(22,1A) .EQ. 0.) A(22,IA)= 1.
IF(A(23,1A).EQ.N.GIA(23y [A)=14C

GOTO 999

OVN= 0.

NCODE= 3

co 71 I=1,8

IF(I .EQ. 4 .OR. [ .EQ. 5) GOTO 71

ECZ= CCOVII) * (1.-(1.-CPK(1)) *% CN)

ECO= 1. —=(1l. — CCOV(I) & CPK(T)) *#% CN

CSURV(I)= 1. =(ECZ + RASR * (ECU-ECZ))

CONTINUE

GOTO (28,37,41), NCODE

IF(MP .EQ. 2) NP=1

D0 72 I=1,3

IC=1+1

EFFla2
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EFF169
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T2

30

73

43

T4
42

18

44

75

45
76
46

19
999

IF (RND «EQe 1.0 .OR. MP +EQ. 2) IC= 1
IF(RND <EQe 2¢ «AND. TN(10,IT)e.EQe O.)
A(T1+413,1A)=CSURV(I)*PERO+CSURV(I+5)*PERW

Al=A(I1#413,1A)*POST(NP, IC)

Al I+18,1A)=Al

OVN= OVN ¢+ Al

NP=NPSET

IF(MP .EQ. 1) GOTO 42

NCODE= 3

DO 73 I=4,10

IF(I .EQ. 6 «ORe I .EQe 7 oJRe®

1

«EQ.

ECZ= CCOVI(I) #* (1.~-(1.-CPX(1)) *# CN)
ECO= 1. -(l. - CCOVI(I) * CPK(I)) *% CN
CSURVII)= 1. =(ECZ + RASR * (ECJ-ECZ))

CONT INUE
GOTO (39,40,43), NCODE
00 74 1=4,5

+ 6
IC=1+6

8) GOTO 73

Al=(CSURV(I)*PERC+CSURV(I+5)*PERW)*POSTINP,I+1)

Al(l+18,1A)=A1
OVN= OVN +Al

IF(A(22,IA) .EQ. Oo) A(22,1A)= ].

Al(l12,1A)=0VN

GOTD 999

A(13,1A)= RPV * RELI(KR)
GOTY (44,45), MP

DO 75 I=1,3

IE = 1 + 1

IF{ RND .EQ. 1.0) IE =1 + 6

IF(RND «EQe 2+ oAND. TH(10,IT)}eEQe Co)
A(I+18,1A)= A(I+13,1A) * PCST(NP,IE)

GOT)Y 46
D0 76 [=4,5

A(I+18,1A)= A(I+13,1A) * POSTINP,I+1)

IF(A(22,1A) .EQ. D.) A(2241A)=
IF(A(23,1A).EQ.0.0)A(23,1A)=1.C
G072 999

A(l13,1A4)= 5000000C.

RETURN

END

* % & & ¥ & & & ¥ & ¥ & X ¥ &k & & & k¥ Xk * ¥ & & %* ¥ ¥ ¥ %X ¥ ¥ X X

SUBROUTINE Cov

COMPUTES A CIRCLE ON CIRCLE ONE ROUND CTVERAGE BY 16
£ & 5 % & & % K & K & & K X B X X K K & & & X K &K &K K&K K K

COMMON WyWl,PII,CPET,RT,REF,EC1
T1=REF/RT

T2=T1*T1

FR=0,

IF(CPET) 142y1
RMAX=REF + RT
TEMP=3.61 * CPET
CPSI=1./(CPET * CPET)
IF(RMAX-TEMP )4,4,3
RMAX1=RMAX

GOT> 5

IF(REF — RT) 697,7
EC1=T2

GOTIY 999

EC1=1.

GOTD 999

l.

A-34

IE=1+6

INTERVALS

EFF202
EFF203
EFF204
EFF205
EFF206
EFF207
EFF208
EFF209
EFF210
EFF211
EFF212
EFF213
EFF214
EFF215
EFF216
EFF217
EFF218
EFF219
EFF220
EFF221
EFF222
EFF223
EFF224
EFF225
EFF226
EFF227
EFF228
EFF229
EFF230
EFF231
EFF232
EFF233
EFF234
EFF235
EFF236
EFF237
EFF238
EFF239
EFF24C
EFF241
covool
covone
Ccovoo03
Covoo 4
COovo05
COoVvO06
covoo?
covoons
covoo9s
Covolo0
covoll
covilz2
Covo1l3
Covdlea
Covdl5
covole
Covol?
covols
covols
covoz20




61
8

71
L1

20

al
15

14
16

17

le

19

21

2’

22
299

RMAX=TEMP

RMAX1=TEMP
DR1=RMAX*,0625

R= DR}

DR=R

DELTA=DR1 * .25

IF(REF = R = RT) TleHe8

F1R= 1.

GOTu 9

IFIRT = R - REF) lu,11,11
FlR= T2

GOTY 9

TX= R / RTY

CO=(TX®TX #T2 -1.)/(2.*% TXx # T1)

IF(CB-1.2)12,13,13

IF(CB+le)14,14,15

8= ARCCOS(CB)

GO TO 1lé

8=Q.

GO TO 16

B=3.14159

CO=(TX®TX -T2 +1.)/(2.% IX)

IF(CO-1e)17,18,18

IF(CD#+1+)19.19,20

0= ARCCAS(CD)

SD=(1.~CC*CD)**,5

GO 710 21

DSOI

SD=).

GO Tu 21

D=3.14159

SD=0.

FLR=(D¢R ¢T2-TX*SD) * PII
RHOR=WL*RIEXP(~-WsR*R*CPS[)*CPSI

T6=FLR*RHOR

FR=FR*T5

IF(ABS{R - RMAX) - OELTA) 22,22,23

R= R+ DR

GO TO 61

EC1=FR*DR]

RETURN

ENC

* % % % ¥ % % & ¥ & & & £ &£ £ & & & & & X X & %X &£ X £ ¥ & % %X %X %
SUBRJQUTINE QUTPUT

$ % % 3 & % % % & % & % &k & £ ¥ & & £ £ £ & & ¥ ¥ £ & ¥k ¥ ¥ ¥ ¥ X
DIMENSION ICOUNT(30), IRDCNT(50,3C),HT(1D),HA(10)
COMMON{USE MAIN)

W6=D. $ CT=0. $ CAS=0. % TKS=C., $ APCS=0D. ¢ SQ=NQ
SACQ=NACQ

WRITE(65134)T,MIXID

WRITE(6,y LOO)ISACQySPERS,STANK, SAPC,AMKS

WRITE(6,101)

SACQ=NACQ - NRPD - NRW2

00 10 I=1,NSYS

IF(KSIG(I)EQU.0) GCTC 10
SUT43)=S(143)¢(SUEe&)-HT(I))*4,C#(S([,5)-HA(1))*15.0
WRITE(6,102)SYSTIO(I)gS(T42)9S{To1)sSUIs3)ySII1e4)sS{I,5)
HT(1)=S(1,44)

HALT)=S(1,5)

WG=WG+S({I1,1)

covozl
covd22
covaz2l
covo24
Cova?25
Ccovoz2e6
covozv
covozs
covozs
covo3d
cova3l
covo32
covo33
COovo34
COovO35
Covd3lé6
covalr
covo3s
Ccovo39
COV0490
COVvo4l
Covda?
COv0o43
COvOos4a
COvd45
Covossb
covoa?
Covoas
COvVo049
Ccovo50
covdlsl
covos52
CoVv0o53
COVQo54
COoVvi55
COVva56
COovos57
Ccovo5s
covos9
COVOo6
Ccovoe61l
Ccovde2
QUTOO1
ouT002
ouTo03
2UTd04
OuUTO00S5
ouTo%6
ouroo7
ouTo08
ouTOo09
ouTo19
ouToll
ourTol2
ouTol13
0uToO14
ouUTO15
0UTIl6
ouTol7
ouTol8




CTaCT+S(I1,2)
CAS=CAS*+S(1,3)
TKS=TKS ¢ S(1,4)
APCS=APCS + S(1I,5)
10 CONTINUE
PCTQ=(SQ/(SACQ + .000001)) * 100.
WRITE(6,103)CT yWGoCASoTKSy)APCSoPCTQy SMW
WRITE(6+104)
Do 3 I=1,30
3 ICOUNT(I)=1
WRITE(6,106)( ICOUNT(I),1=1,30)
00 2 I=1,NRDS
Lo 2 J=1,30
2 IRCCONT(I,J)=RDCNT(1,J)
0O 1 I=1,NRDS
RSUM= 0.0
IF(KRIG(I}<EQ.O) GITO 1
WRITE(64105)IRNDID(T)o( IRDCNT(I,J)¢J=1430)
D0 20 K=1,30
29 RSUM = RSUM + RDCNT(I,K)
WRITE(6,116) RSUM
1 CONTINUE
NRACQ= NACQ - NOM
NRTGT= NTGT -NOM
NRQ=NQ - NQOM
NQAL= NQ + KOUNT
NRQL=NQAL - NQOM
NRF=NFM - NOMF
NYC= NFMD #* NOMF
NRFL=NRF -~ NFMD
NREAC= NACQ - NTGT
WRITE(64107)
WRITE(6,108) NOM,NRACQ,NACQ
WRITE(65109) NOMyNRTGT,NTGT
WRITE(6,113) NQOMyNRQ,NQ
WRITE(65114) NQOM,NRQL,NQAL
WRITE(69 110)NOMF, NRFoNFM
WRITE(6yL11) NOMF,NFMD,NTD
WRITE(6,112) NRFLyNRFL
WRITE(64115) NQLP¢NQDyNQOMoKOUNT¢NRPD,NRW2,NREAC
IF(T.LT.TMX) GOTC 999
DO 5 I=1,NSYS
HT (1)=0.
5 HA(I)=D.
999 RETURN
100 FORMAT(SH ACQ=9F10.2¢13Xy5SHPERS=yF10.2y3Xy5HTANK=,F10.243X,4HAPC=,
LF10.2+y3X, 10OHMIL WORTH=4F10.2/)
101 FORMAT(11H SYSTEMy 8Xy4HCOST, 10Xy 6HWEIGHT 48Xy SHPERSONNEL y8X45H
1TANKS 910X ¢4HAPCS)
102 FORMAT(2XoF8e29y5XeFlOeb9SX9Fl0e4y5X¢Fl0eb95XyF10.4¢5XeF10.4)
103 FORMAT(/12H TOTALS 04XeFl0o 4y SXyFl0e4y SXoF1l0.4y 5X4Fl0.%, 5X
19F1l0e4y5Xy6HPCTQ =9F10.%44¢2Xy3HMKW=4FB,2)
104 FORMAT(// 56X 19HRANGE IN KILCMETERS/)
i05 FORMAT(1H ,F8.2,3014)
106 FORMAT(9H ROUND IDe1Xe12¢29(2Xe12))
1C7 FORMAT(//4+35Xe6H OTHER 49Xy THREGULAR ¢ 9X ¢ 6HTOTALSy/ ¢34XyBHMISSIONS,
18X s THTARGETS /)
108 FORMAT(16H ACQUISITIONS=y 19X43(1I5,11X),/)
1069 FORMAT(18H NO. OF TARGETS=¢17X,3([5,11X),/)
110 FORMAT(2Z2H NO. MSN/TGTS FIRED=¢13X,3(I5,11X),/)
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ouTo28
ouTO029
0UT03G
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0uTd32
ouTO033
0UTO34
ouUTO035
0uUT036
ouTo3?
0uTO038
ouT039
0uUTI4)
0uUTO41
NUT042
0uUT043
QUTO44
0uUTO4S5
0UTJ46
0uTOo47
o0uTO048
0UTO049
ouTO050
ouToS1
ouUTO052
ouUTOS53
QUTO54
ouTO055
0uUTOS56
ouToS7
ouTOo58
0uUTO59
0uUT060
ouTo61l
0uUT062
0uUT063
0UTO64
ouUT065
0uT066
ouUT067
0uTO068
0uUT069
ouTo70
ouTo71
ouTo72
ouTo73
oUTO074
ouTo075
0UTO76
outor?
ouToTs




111 FORMAT(2SH NO. MSN/TGTS DEFEATED=,10X,3(I5,11X),/)
112 FORMAT({22H TGT FIRED BUT LOST=y17Xe1H0,2(11Xs1I5)4/)
113 FORMAT({23H NO. MSN/TGTS QUEUED=¢12X¢3(1IS5,11X),/)
114 FORMAT (30H SUM QUEUED ¢ STILL ON LIST=,5X,3(I5,11X),//)
115 FORMAT(6TH QUEUED MISSION TOTAL INCLUDES THOSE DROPPED OUE TO LO
IW PRIORITY(,15435H)y THOSE DEPARTED BEFORE ATTEMPT TO0,.,/,6H FIRE(,
215,45H)y AND OTHER-TYPE MISSIONS TRIED BUT CANT DO(+1592H)eo//»
331H NO. OF TGTS STILL ON TGT LIST=,15,1H.y//+54H NO. OF PREVIOUSLY
4 DEFEATED TGTS WHICH ARE REACQUIRED=,1591He +//+45H NO. OF TARGETS
SCOMBINED (WITHIN 200 METERS)=,15¢1He9//+29H TOTAL OF ALL REACQUISI
6TIONS=9I591Hes//)
116 FORMAT(B8Xs9H RNDSUM =,Fl2.4)
134 FORMAT(6HLITIME=,FB.4,6X,16A5,/)
END

* & & % % & % % $ % % & % & X & X X E K X &K & XX & & X &P XX KK
SUBROQUTINE SPECIL(IT)

* %2 % % ¥ % % % 2 % & % & % & 5 & K S & & K X K & X & X &K X * &
COMMON (USE MAIN)
MORG=TN(15,IT) $ MORGTL=0 $ MORGY2=0 $ MORGT3=0

20 IKR=0 $ NAK=0 $ CSTM=1000000.0
00 1 IFS=1,NFU
IF(KFIG( IFS) .NE.MORG)GOTO 1
IF(TUBFU(IFS).GE.(T+DELT-.00001)) GOTO 1
DO 2 ISS=1,NSYS
IFIKSIG{ISS).EQ.0)GOTO 2
IF(FSID(IFS).EQ.SYSID(ISS))IGOTVO 21

2 CONTINUE

WRITE(6,104)FSID(IFS),MORG

104 FORMAT(12H FIRE SYSTEMyF8.2y25HIS NOT IN LIST OF SYSTEMS,9HECHELON

1 ‘,15,
STOP
21 NA= NA + 1
A{2T7 4 NA)=1IFS
Al1,NA)=1ISS
A{2sNA)=TUBFU( IFS)
R=HBLD(ISS)+RSPY(ISS)*(T-TZRO)
I=R-FT(6,IFS)
IF(TN(14osIT).GE.10.C)Z=AMINL(R+QBLD(ISS)424.)*%RSPY(ISS)+HBLD(ISS))
1-FT(6,1IFS)
R=HNMX(ISS)=FT (6, IFS)+FT(2,1iFS)
R= AMINLIR,Z)
NS=NSITE(IFS)
DO 3 INSS=1,NS
IF(TLT.TA(INSS,IFS))GOTO 22
IF(TAUINSSoIFS) LEcToAND.T.LE.TD(INSS,IFS))GOTO 23
3 CONTINUE
WRITE(65100)IFS
100 FORMAT(16H ERROR FIRE UNIT,15,39HDOES NOT HAVE A TIME TO MATCH GAM
1E TIME)
sSTOP

22 A(S5,NA)=FRWM(ISS)
GOTO 24

23 A(5.NA)=1.0

24 A(6,NA)=XS(INSS,IFS)
A(T NA)=YS(INSS,IFS)
IF{TN(BoIT)EQaTN(9, IT))IGOTO 25
IaSNMX(ISS)*A({S,NA)
A({3,NA)=SROF(ISS)
GOTO 26

25 Z=DNMX(ISS)I*A(5,NA)
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SPC0O09
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SPCOl12
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SPCul4
SPCO15
SPCO16
SPCOL17
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SPCO19
SPCO20
sPCo21
SPC022
SPCO23
SPCO24
SPCo25
SPCO26
spCo27
SPC028
SPC0O29
SPCO30
SPCO31
SPC032
sSPCO33
SPCO34
SPCO35
SPCO3é6
SPCO37
SPCO38
SPCO39
SPCO40
SPCO41
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SPCO43
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26

40
41
42
43
44
45

46
19

10

103 FORMAT(7TH TARGET,FB8.1,46HIS A SPECIAL MISSION BUT NO RDS ASSIGNED

11

102

27

A(3,NA)=DROF(ISS)
R=AMINL(R,2)
A{4yNA)=R
A(ByNA}=MORG

A(9yNA)=(AL6,NA)=TN(LL,IT))*®2+(A(T,NAI-TN{12,1T))#%2

IF(A (4,NA) .LE. 0.) GOTO 1
K=[SS
GOTO(40+490¢41941,41442943,44945,46),K
K=2

GOTO0 19

K=3

GOTO 19

K= 4

GOTO 19

K=5

GOTO 19

K=6

GOTO 19

K=17

GOTO 19

K=8

DO 10 IST=1,ITC

IF(TN(L,IT) NE.AMSN(IST,1))GCTO 10
RONO=AMSN(IST,K)

Al 13,NA)=RDNO

GOTO 11

CONTINUE
WRITE(6y103)TNI1,IT)

170 IT)

sToP

IF(A(44NA).LT.RDNOIGOTD 1

00 4 IRS=1,NRDS
IF(KRIG(IRS).EQ.0)GOTO 4

00 5 LS=1,NSYS
IF(SYSID(ISS).EQ.SYSRDILS,1))GCTT 27
CONT INUE

WRITE(6,102)SYSIDCISS)

FORMAT(29H ERRORs UNDEFINED SYSTEM., ID=4F10.,2)

sTOP

DO 6 MS=2,10
IF(RNDIO(IRS).EQ.SYSRD(LS,MS))G3TO 28
CONTINUE

GOTO 4

IF( A(9¢NA) .GT.RZMX(IRS))IGOTO 4
TCST=CST( IRS ) *RCNO
IF(TCST.GE.CSTM) GOTO 4
CSTM=TCST

A(24,NA )=]RS

JFS=NA

CONTINUE
IF(CSTM.GE.1000000.0)1G0OTO 1
NAK=NAK+1

CONTINUE

IF (NAK.EQ.0)GOTO 29
IXZ=A(274JFS)

IKR=A (244 JFS)
RONO=A(13,JFS)

FT (6, IXZ)=FT (64 IXZ)+RDNO
ISS=A(1,JFS)

SPCO&47
SPCO48
SPCO49
SPCO50
SPCOS51
SPC052
SPCO53
SPCO54
SPCOS55
SPCOS6
SPCOS7
SPCO58
SPCO59
SPCI60
SPCO61
SPCO62
SPCO63
SPCO64
SPCO65
SPCub6
SPCO67
SPCO68
SPCO69
SPCO70
SPCO71
SPCO72
spco73
SPCOT74
SPCOTS
SPCI7T6
sPcory
spPCo78
SPCO79
SPCO80
SPCO81
SPCO82
SPCo083
SPCO84
SPCOB5
SPCO86
SPCO87
spcoss
SPCO89
SPCJ9¢C
SPCO91
SPCO92
SPC093
SPCO94
SPCO95
SPC09%6
SPC097
SPCO98
SPC099
SPC100
SPCl01
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29

30
33

‘l' 31
35

32

36

34

999

2

A9=SQRT(Al9,JFS)) SPC107
IRNG=A9 SPC108
RNGINT=1RNG SPC109
RNGINT=RNGINT ¢.5 SPC110
[F(A9.GE.RNGINT) IRNG=IRNG*+1 spPCl1l1
IF(A9.GE.30.0) IRNG=30 SPC1l12
ROCNT ( IKRy IRNG)=RDCNT{ IKRy IRNG) +RDNO SPC113
SEISSs1)=S{ISS, 1) ¢WGTLIKR)I*RDNO SPCl14
S(ISSy2)=S(ISS,2)+CST(IKR)*RDNO SPC115
TUBFU(IXZ)=TUBFU(IXZ)¢TBM(ISS)I*A(5,JFS) SPC1l16
IF(STYP(ISS).EQ.2.0)GOT0 9 SPC117
B= (RONO-A(S5,JFS)*TPFULISS))I/LA(5,JFS)I*TPFU(ISS)*A(3,JFS)) SPCl18
B= AMAX1(2.0,8) SPC119
TUBFU(IXZ)=TUBFU( IXZ2)+8B SPC120
SMW=SMW ¢+ TN(l4,IT) SPC121
DEFSP=1. SPCl22
GOTO 999 SPCl123
1F (MORG.EQ.1)GOTO 30 SPCl24
IF(MORG.EQ.2)GOTO 31 SPC125
IF(MORG.EQe3)GOTO 32 SPCl26
IF(MORGT2.EQ.1)GOTO 33 SPC127
MORGT2=1 sSPCl28
MORGT1=1 SPC129
MORG=2 SPC139
GOTO 34 SPC131
IF(MORGT3.,EQ.1)GOTO 999 SPC132
MORGT1=1 SPCl133
MORGT3=1 SPC134
MO RG=3 SPC135
GOTD 34 SPC136
IF{MORGT1.EQ.1)GOTO 135 SPC137
MORGTZ=1 SPCl38
MORGT1=1 SPC139
MORG=1 SPCl140
GOT) 34 SPCléel
IF(MORGT3.EQ.1)GOTO 999 SPC142
MORGT2=1 SPCl43
MORGT3=1 SPCl44
MORG=3 SPCl4S
GOTu 34 SPCl46
IF(MORGT2.EQ.1)GUTCQ 36 SPCl47
MORGT3=1 SPCl48
MORGT2=1 SPCl49
MORG=2 SPC150
GOTO 34 SPC151
IF(MORGT1.EQ.1)GOTQ 999 SPC152
MORGT3=1 SPC153
MORGT1=1 SPCl154
MORG=1 SPC155
DO 8 IC=1,NA SPC156
DO 8 ICR=1,27 SPC157
A( ICR,IC)=0.0 SPC158
CONTINUE SPC159
NA=D SPCl60
GOTD 20 SPC161
RE TURN SPC162
END SPCl63
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PROGRAM FLOW CHARTS
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‘ This appendix provides a flow chart of the Legal Mix main program
and each of the sub-routines contained in the model. In addition, a
verbal description of the program accompanies the flow charts, to

assist the reader in following the program logic.
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Program Element: Main Program

Symbolic Name: Main Program

Arguments in Call Statement: Not Applicable
Subroutines which call Main Program: Not Applicable
Subroutines called by Main Program:

PRELIM, RDSYS, RDRND, RDFU, RDMIX, TZERO, RTAPE, COMPAR,
SPECIL, REMOVE, DIRSUP, DIVISN, CORP, OUTPUT

The main program initially provides for the reading of preliminary
data (PRELIM) and weapon system, round and fire unit data (RDSYS, RDRND,
RDFU) from input cards. The game '"mix" of systems, rounds and fire units
is then input (RDMIX) and various counters, arrays and clocks are
initialized (TZERO). For each 15-minute game interval, the program then
reads in from tape the target data for all targets arriving during the
15-minute interval (RTAPE), and as each target is input it is placed
on the target array TN(I,J) in priority order (COMPAR).

Each target is added the appropriate number of times (according to
game intensity) and counters for target acquisitions, target types, and
target composition (personnel, tanks and APC's) are increased. When all
targets for a given 15-minute interval have been input, the program then
attempts to attack each target on the priority-ordered target array. If
a given target has been previously defeated, it is removed from the tar-
get list (REMOVE); and if a target has been previously attacked but not
defeated, previous damage inflicted is charged to the target.

If the target is a special (or "other") mission type, i.e. a
smoke, illumination or Harassment & Interdiction (H§I) mission, sub-

routine SPECIL is then called to attempt accomplishment of the mission.
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MAIN PROGRAM

-

Dimension
Variables

|

PRELIM, RDSYS,
RDRND & RDFU

Read Input
Data

B-13,15,17,23

RDMIX, TZERO

Read Mix input
data § zero

the counters.

B-25,27

RTAPE

Read data for
15t or next tgt
in the game.

DELT is time
increment for
each cycle
thru tgt list

Does

(* 174 hoaged .| this tgt
arrive prior to
gnd of current
DELT?

any tgts now
on tgt list?

Increase Sum
of OTHER-type
msns. (NOM)

.

78

Increase Sum of

all acquisitions.

(NACQ)

Is thi
1st time

this tgt appears in
game?

Increase Sum of tgts |
Pers, Tanks, APC's §
Mil, Worth Points.

(NTGT, SPERS,
STANK, SAPC, AMWS)

Commence
Attack




COMPAR

Place this tgt
in priority order

on tgt list.

this tgt
been added enough
times per this game
intensity?

Add this tgt again
by assigning a new
tgt ID number.

Is
this an
OTHER-type
msn?

Increase AMSN
counter by 1.

(ITC)

Add this tgt's
data to AMSN
array.

MAIN PROGRAM (cont)

Increase game
clock by 15 min.
Bring unit clocks §

ammo counters up
to game time.

Is
time now at
end of an
hour?

OUTPUT

Print hourly

sums of game

measures.
B-101
15 Start
g 5 l—- next
vime _ N DELT
max game
time?
b 5
B-5
Rewind
Target
Tape
Start game
over with a
= T ™Inew mix, or
STOP if no
more mixes.
77
B-5




DO 10
Pp———— U U N

1, KT

this attack
at Threshold

MAIN PROGRAM (cont)

tgt depart

during this
DELT?

this tgt just
been removed?

tgt already
been defeated
during thi

Attack next tgt on tgt list

Set attack

counters =
zeéro

OTHER-type
msn?

Set tgt posture
(NP)

Clear "A" array

REMOVE
Remove tgt from

tgt list.
Set tgt ID = 0.

l 10
I -9
| Don't fire
L until this
—jtgt is ready
to depart.

B-33

tgt departed
prior to this

B-7

Increase Sum
of reacquired,
previously
defeated tgts.
(NRPD)

been attacked

this tgt

previousl




For regular targets, either Direct Support (DIRSUP), General Support
(DIVISN) or Corps (CORP) subroutines are called to attempt engagement,
depending upon the echelon (DS, GS or CORPS) which acquired the target.
If a regular target cannot be attacked at Threshold A attack level,
engagement is re-attempted at a lower attack level (Threshold B).

If a regular target is attacked, it is removed from the target
array and the attacked-target counter is increased. For special
missions, the target is removed whether fired or not, with appropriate
counter (s) being increased.

After all targets on the list for a given 15-minute game increment
have been considered, appropriate game and fire unit (FU) clocks are
then increased by 15 minutes, and FU ammo counters are incremented.

The program then begins the next 15-minute game interval by reading

in the targets for that interval. At the end of four such cycles
(every game hour) subroutine OUTPUT is called to provide detailed data
for analysis.

The program continues this cycle until the game clock exceeds the
input maximum game time, at which point the target tape is re-wound
and subroutine RDMIX is called to specify the system-round-fire unit
mix for the next play of the game. If no additional mixes are to be

played, the program stops.
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MAIN PROGRAM (cont)

Which

Attack next tgt on tgt list.

DS echelon CORPS
acquired
this tg
DIRSUP DIVISN CORP
Try attack Try attack Try attack
with DS with GS with CORPS
units units units
B-41 B-57 B-77

Reattempt
fire at a new
hreshold?

REMOVE

Remove tgt

from tgt list.
Set tgt ID = 0.

B-33

Increase Sum
of attacked
tgts. (NFM)

The following page is blank.
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MAIN PROGRAM (cont)

SPECIL

Attempt attack
of OTHER-type

mission.

B-105

Was
mission

fired?

Increase sum of
OTHER msns fired.

(NOMF)
6
B-9
REMOVE
Remove tgt from
tgt list.
Set tgt ID = 0.

B-33

Increase sum of
msns queued, § of

OTHER msns queued.
(NQ, NQoM)

B-7

B-11

REMOVE

Remove tgt
from tgt list.
Set tgt ID = 0.

B-33

Increase sum of
msns queued § of
tgts departed.
(NQ, NQD)

B-7

Update the
fractional
casualties
for this tgt.

{

Delete this tgt from
TLOST list §&
decrease count of
"lost" tgts. (LOSS)
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Program Element: Preliminary Initialization

Symbolic Name: PRELIM

Arguments in Call Statement: None
Subroutines which call PRELIM: Main Program
Subroutines called by PRELIM: None

This subroutine is called at the start of the main program and
provides for card input of a game force identifier code, game time
parameters, definition of game intensity, and definition of allowable
target posture mixes. See Card Sets 1, 2 and 3 for explanation of
inputs. (Table 3.1)

PRELIM also defines constants used elsewhere in the program.
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Subroutine PRELIM

=

Read Force
Complex Name
(CXID)

|

Print Force
Complex Name
(CXID)

Read:

TZRO - Game Start Time

TMX - Game Maximum (End) Time
FACT - Game Intensity Identifier

Define DELT =
1/4 hour

f///,' Read in Tgt Posture Mix Data

for the 12 allowable posture mixes.

Define Constants:

W - 1n 2.
PI - 3.14159
PII - 1/P1

WKS - -1./(PI x In .7)
Wl -2 x 1ln 2.

G )
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Program Element: Read Input for Systems
Symbolic Name: RDSYS

Arguments in Call Statement: None
Subroutines which call RDSYS: Main Program

Subroutines called by RDSYS: None

This subroutine provides for the card input of 12 parameters
which define each weapon system allowed in the game. In addition,
it converts the input units for six of these parameters to units
needed in the program and also calculates 1/4 and 1/2 ammunition
basic loads from the basic load (which is input). See card sets 4

and 5, Table 3.2.
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n

Subroutine RDSYS

Cew )

Read the

Read data for next system

number of systems
in the force:
(NSYS)
Print
NSYS
Do 1
— ] =
1,NSYS
|
Read for this system:
NAME MEANING INPUT UNITS
SYSID System ID Number (e.g., 1200.1) -~
FRWM Fraction of Unit in Place During Move decimal
TPFU Tubes/Launchers per Fire Unit tubes/unit
*SROF Max Rate of Fire Vs Static Tgt rd/min/tube
*DROF Max Rate of Fire Vs Moving Tgt rd/min/tube
*TBM Time Between Missions minutes
BLD Basic Load of Ammo per Fire Unit rd/unit
RSPY Resupply Rate for Ammo rd/unit/hr
* SNMX Max Rd Allowed per Msn Vs Static Tgt rd/tube/msn
*DNMX Max Rd Allowed per Msn Vs Moving Tgt rd/tube/msn
*HNMX Max Rd per Hour Vs all Tgts rd/tube/hr
STYP System Type (1. = Cannon; 2. = Missile) oo
*Units Converted Below
Calculate for this system:
HBLD 1/2 Basic Load rd/unit
QBLD 1/4 Basic Load rd/unit
TBM Time Between Missions decimal hrs
SROF Max Rate of Fire Vs Static Tgt rd/hour/tube
DROF Max Rate of Fire Vs Moving Tgt rd/hour/tube
SNMX Max Rd Allowed per Msn Vs Static Tgt rd/unit/msn
DNMX Max Rd Allowed per Msn Vs Moving Tgt rd/unit/msn
HNMX Max Rd per Hour Vs all Tgts rd/unit/hr




Program Element: Read Input for Rounds
Symbolic Name: RDRND

Arguments in Call Statement: None
Subroutines which call RDRND: Main Program

Subroutines called by RDRND: HEINP, ACMINP

This subroutine provides for the card input of parameters which
define each round of ammunition allowed in the game. The number of
parameters to be input depends on the type of round: Improved
Conventional Munitions (ICM) or High Explosive (HE). RDRND calcu-
lates 5 parameters used in the program and calls either ACMINP (for
ICM) or HEINP (for HE) subroutine to complete the read-in of round
data. As a final step for each round, RDRND converts input ranges
in kilometers to ranges-squared (KMZ) for use in the program. See

card sets 6 and 7, Table 3.3.
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Read data for next round.

Subroutihe RDRND

Read the Print
C CALL )_._1 r.xumber of rounds NRDS
in the force.
(NRDS)
1
Do 4
—ft =
1,NRDS
1

READ FOR THIS ROUND:

NAME MEANING INPUT UNITS
RNDID Round ID Number (e.g., 1203.1) -
WGT Crated Weight per Round metric tons/rd
CST Cost per Round kilo$/rd
RMX Max Range of Round km
REL Round In-flight Reliability decimal
DEP % Recoverable Misfires decimal
RTP Round Type (1. = ICM; 2. = HE) -
WARN Round Signature (Warning) seconds
CALCULATE FOR THIS ROUND:
WGTI 1/Weight rd/metric ton
ICSTI 1/Cost rd/kilo$
R2MX (Max Range)? km?
RELI 1/Reliability decimal
IDEPI 1/Recoverable Misfires decimal
READ FOR THIS ROUND:
*RNG(I,J) 10 Range Increments for Round km
CPR(1,J) Rd-Rd CPE for each Range Increment meters
ICPS(1,J) System CPE for each Range Increment meters
*Units Converted Below
ACMINP HEINP
Is
Read ICM ) Round Type Rem.i HE data,
data; define ICM or HE define RE's.
P, 's. 2
K ?
[ B-19 N\~ T B-21
y2
Convert the 10
Range increments
(RNG) to km?
4 RETURN )
—() _
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Program Element: Read ICM Input

Symbolic Name: ACMINP

Argument in Call Statement: (I) - Identifies the position (in the list
of rounds) of the round being input.

Subroutines which call ACMINP: RDRND

Subroutines called by ACMINP: None

This subroutine provides for the card input of 15 parameters which
define each Improved Conventional Munition (ICM) allowed in the game.
Based on these inputs, the subroutine then calculates radii of effects
and 1/area of effects at input range increments, and then calculates
the Probability of Kill (PK) at each range increment for each of five
target postures in both the open and wooded environments, i.e. 10 PK's

at each range increment.




Subroutine ACMINP

-—

i

READ FOR THIS ICM ROUND:
NAME MEANING UNITS
. SRE Slope of Radius of Effects Vs Range Plot decimal
REZ Y-Intercept of Radius of Effects Vs Range Plot | meters
*SRO Submissile Reliability Vs Open Tgt decimal
*SRW Submissile Reliability Vs Wooded Tgt decimal
. EN Number of Submissiles per Round submissiles

*Converted below

Calculate total
round reliability
SRO+SRO*EN
SRW+SRW+EN

Calculate for each of 10 range
increments defined in RDRND:

1. Radius of Effects (RE)
REZ + (RNG x SRE)

2. 1/Area of Effects = AE
1/7(RE)2

Read Lethal Area (Ap) of one
Submissile vs the 5 tgt postures

(standlng, prone, foxhole, tank, APC)
in both open and wooded environments.

(AL(1) thru AL(10) in meters?)

—

Calculate 10 PK's for
next range’fﬁcr

'f

1, 10

Calculate for this range increment
the round Py for each of the 5 tgt
postures in open and in woods.

Pk = 1. - e

(sop, poP, CoP,.....

=3

RETURN

.

NOTE: For ICM: RE is
constant for a given
range increment. A

is constant for a K
given tgt posture. P

is a function of bothK

range and posture.




Program Element: Read HE Input

Symbolic Name: HEINP

Argument in Call Statement: (I) - Identifies the position (in the
list of rounds) of the round being input.

Subroutines which call HEINP: RDRND

Subroutines called by HEINP: None

This subroutine provides for the card input of 100 lethal areas
(for 5 postures in both open and wooded environments at each of 10
range increments) for each High Explosive (HE) round allowed in the
game. Based on these inputs, the subroutine then calculates the

radius of effects associated with each lethal area input.

B-20




Subroutine HEINP

N =
v

Read in 100 values of Lethal Area (A, )

for this HE munition in the following order:
For the 1st posture (standing in open) read in
the Lethal Area for each of the 10 range
increments defined in RDRND subroutine.

Repeat this for 2nd posture (prone in open) and
than for the remaining 3 open and

5 wooded postures.

Do 1
p—— —.J_
1, 10

Define for this HE munition at

this range increment

Py = .3. (NOTE: In this

subroutine this value is called

RE. It is converted to P

(SOP, POP,... AWP) in INTERP subroutine.)

Calculate for this range increment the
round Radius of Effects for each of the
5 tgt postures in open and then in woods:

RE = v-AL/m In(1.-Pg)

(NOTE: In this subroutine these values are
called SOP, POP,...AWP. They are
converted to RE in INTERP subroutine.)

Calculate 10 PK's for next range increment.

- . NOTE: For HE:
. PK = .3 for all postures
and ranges.
( RETURN ) AL and RE are functions of
both range and posture.




Program Element: Read Input for Fire Units
Symbolic Name: RDFU

Arguments in Call Statement: None
Subroutines which call RDFU: Main Program

Subroutines called by RDFU: None

This subroutine provides for the card input of fire unit para-
meters for each fire unit allowed in the game, to include the fire
unit's weapon system and times and locations of each site occupied

by the fire unit during the game.

Then for each weapon system in the game this subroutine reads

which of the input rounds is allowed for use by each system.

Finally, for each posture mix defined in PRELIM, the rounds

allowed against each posture mix are read in.

See card sets 8, 9, 10 and 11, Table 3.4.
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Read data for next unit.

Read allowable rds

Read data for next posture.

Subroutine RDFU

(:7 ,/’ﬁead the number
CALL of Fire Units in Print N
J force! (NFU) Fine Tl

Read for Ith Fire Unit:

Meaning Input units
NSITE No. of sites this unit occupies during game. | Integer
FSID Fire unit ID number (e.g. 1200.1) Real
For each site for this unit READ:
TA Fire unit arrival time at the site. hr-min*
D Fire unit departure time from the site. hr-min*
*(These times are converted to decimal hours)
X5 Easting for this site, km
YS Northing for this site. km
lep— 1
Do 3
r 3o
1,NSYS
g ]
3 Read for Ith System in Game: SYSRD (I, J)
2]
>
: SYSRD (I, 1) = System ID number
o SYSRD (I, 2) thru SYSRD (I, 10) = ID number of each round allowed for
» Ith system.
-
o
oy
- 3
Do 2
r— —  a
. V4
]

Read for each of 12 allowable tgt postures:

NP - Posture number (0 thru 11)

NRO - No. rounds allowed vs this posture in open.
NRW - No. rounds allowed vs this posture in woods.
ORVP - Rd ID numbers of the NRO rds allowed vs open.
WRVP - Rd ID numbers of the NRW rds allowed vs woods.

2 RETURN :)




Program Element: Read Input for Mix of Systems, Rounds and Fire Units
Symbolic Name: RDMIX

Arguments in Call Statement: None

Subroutines which call RDMIX: Main Program

Subroutines called by RDMIX: None

This subroutine provides for the card input of a given system-
round-fire unit mix for each cycle thru the game. The inputs include
an alpha-numeric Mix Code and a key to define each system, round, and
fire unit (from among all those input) which are allowed for a specific
computer cycle through the target list. In addition, a criteria key
is also read in to define whether least cost or least weight of
ammunition is to be minimized in the selection of a "best round" to

be fired against each target. See card sets 12 through 16, Table 3.5.

This subroutine completes the card input cycle, and return to the

main program allows the computer game to begin.
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Subroutine RDMIX

Read the Print
‘ CALL ) - Game Mix Code Waxip
(MIXID) /

1

Read for each system, round, and

fire unit

a key to indicate which are allowed in this
mix:
KSIG - System Key: 0 = Out 1 = In Game
KRIG - Round Key: 0 =0ut 1 = In Game
KFIG - Fire Unit 0 =Q0ut 1 = DS Level
Key: 2 = GS Level 3 = Corps Level
Read Round Criteria Key: (CRTERA)
1 = Cost is critical
2 = Weight is critical
Print the keys for:
KSIG
KRIG
KFIG
CRTERA
Is
COST cost or WEIGHT

is weight
critical

3

For each rd
define CRT =
cost of that
round in K§.

4

For each rd
define CRT =
weight of that
round in metric
tons.
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Program Element: Initialize Time, Counters and Arrays
Symbolic Name: TZERO

Arguments in Call Statement: None

Subroutines which call TZERO: Main Program

Subroutines Called by TZERO: None

This subroutine zeros various counters, lists, and arrays at the
start of each computer cycle through the target list. It also sets

the game clock and fire unit clocks to the input game-start-time.




Subroutine TZERO

(o

)

Set following equal to zero to start the game:

KOUNT
MATCH
MFEAT
LOSS

ITC

TN Array
TLOST Array
TDFT List
FT Array
S Array
RDCNT Array
AMWS
NACQ
SPERS
STANK
SAPC

NQ

SMW

NTGT
NOMF
NQLP

NRPD
NRW2

NQOM

NQD

NFM

NFMD

NOM

No.

Posi
No.

No.

No.

Prio
List
List
List
Sums
Sums
Sums
Sums
Sums
Sums
Sums
Sums
Sums
Sums
Sums
Sums
Sums
Sums

Sums

Sums
Sums

Sums

of tgts in TN array at any time.

tion of a given tgt on TN array.

of tgts on Defeated List at any time.

of tgts on Lost Tgt list at any time (tgts attacked but not defeated).

of "OTHER" missions acquired till now.

rity listing of tgts (w/tgt data) for a given time period.

ing of tgt ID and data for tgts attacked but not defeated.

ing of defeated tgt ID's.

s ammo expended by ea unit for the current § last 5 quarter hours.
ammo COST § WGT, No. of Pers, Tanks § APC's defeated by ea system.
no. of rds fired at ea GUN-TGT range from 1 to 30 (or more) KM.
Military Worth Points scored in game.
no. of tgt acquisitions in game.
no. of Personnel acquired in game.
no. of tanks acquired in game.
no. of APC's acquired in game.
no. of tgts/missions not undertaken for any reason (queued).

military worth of damaged targets.

individual tgts acquired in game (counts only lst acquisition).

no. of "OTHER" missions fired, i.e. defeated.

tgts '""queued" (not fired) due to low priority.

reacquisitions of previously defeated tgts.

number of '"combined' tgts (w/i 200 meters of each other).

OTHER missions tried but can't do, i.e. queued.

tgts queued when tgt departs before it can be fired.

all fire missions/targets attacked each time attacked.

all OTHER missions § regular tgts (fire missions) which are defeated.

OTHER type missions in game.

Set T = TZRO (Sets game clock = game start time.)

Set TUBFU List = T (Sets clock for each unit

game start time.)

Crn )
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Program Element: Read Input from Target Tape
Symbolic Name: RTAPE

Arguments in Call Statement: None
Subroutines which call RTAPE: Main Program

Subroutines called by RTAPE: None

This subroutine reads from tape 33 target parameters for each
target on the target tape. If the target location error is greater
than three times its estimated radius, or if the frequency of this
target is zero for the defined game intensity the target is disre-

garded.

If the target is a special ("other') type mission (Smoke,
I1lumination or H&I), an additional 8 parameters are read from the
tape to define the precalculated number of rounds required by each
weapon system to accomplish the mission. See Target Input Variables,

Table 3.6.
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Subroutifie RTAPE

Co D

READ FROM TAPE, TGT DATA:

VARIABLE MEANING UNITS
TNI (1) Tgt ID Number (e.g., 9016.0) real
(2) Acquisition No. (0.,1.,2., or 3.) real
(3) Frequency of Tgt at BASE Intensity 1.
(4) Estimated Tgt Posture Mix 0 thru 11
(5) Estimated Fraction of Tgt in Woods real
(6) Estimated Fraction of Tgt in Open real
(7 Estimated Tgt Radius meters
(8) Estimated Arrival Time of Tgt decimal hours
(9) Estimated Departure Time of Tgt decimal hours
(10) Tgt Location Error meters
(11) Estimated Easting of Tgt km
(12) Estimated Northing of Tgt km
Wwa) Tgt Distance from FEBA km
(14) Est.Military Worth of Tgt 0 thru 21
(15) Tgt Acquisition Code 1,2, or 3
(16) Target Type Code No. 1 thru 70
(17) Threshold "A" Attack Level
(18) Defeat Level 2
(19) Actual Tgt Posture Mix 0 thru 11
(20) Actual Fraction of Tgt in Woods real
(21) Actual Fraction of Tgt in Open real
(22) Actual Tgt Radius meters
(23) Actual Arrival Time of Tgt decimal hours
(24) Actual Departure Time of Tgt decimal hours
(25) No. Personnel in Tgt personnel
(26) No. Tanks in Tgt tanks
(27) No. APC's in Tgt APC
(28) Initial Frac. of Pers. Survivors real
(29) Initial Frac. of Tank Survivors real
(30) Initial Frac. of APC Survivors real
(31) Frequency of Tgt at LOW Intensity 1,208, ..
(32) Frequency of Tgt at MID Intensity 1,2,3...
(33) Frequency of Tgt at HIGH Intensity 142585 . .

The following page is blank.







Subroutine RTAPE (cont)

tgt loc error

>3 X est tgt

radius?

Set TNI (3) =
Frequency of tgt
occurrence at game

intensity. (FACT)

Is

this an OTHER
type tgt?

Increase sum of
OTHER msns (ITC)

\

Read from tape the
no. of rds needed
for each system

(AMSN)

frequency

zero?

this an OTHER
type tgt?

53
Increase sum of
OTHER msns (ITC)

Read from tape the
no. of rds needed
for each system

(AMSN)

G

Decrease sum of
OTHER msns (ITC)

— i

Do not consider

this tgt for

this game.

Examine next tgt.




Program Element: Remove Target from Target List

Symbolic Name: REMOVE

Arguments in Call Statement: (K) - Identifies the position on target
list of target to be removed.

Subroutines which call REMOVE: Main Program, COMPAR

Subroutines called by REMOVE: None

This subroutine removes a target from the priority ordered list of
targets and moves all other targets beneath the removed target up the

list by one position.

For program control, the subroutine also sets the target ID equal
to zero at the position following the last remaining target on the list

and reduces the target list counter by one.
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Subroutine REMOVE

Cow )

Remove this tgt from
the list of active

tgts and move all re-
maining lower priority
tgts up the list by one
place.

Key the position
fellowing the
last tgt on the
list with ID=0.

Reduce count
of tgts on tgt
list by one.

(KOUNT)

(: RETURN 4:)




Program Element: Compare Targets by Priority
Symbolic Name: COMPAR

Arguments in Call Statement: None
Subroutines which call COMPAR: Main Program

Subroutines called by COMPAR: REMOVE

This subroutine places a given target in its proper position on
the target list according to its priority (Military Worth) and its

estimated departure time.

If the target had been previously acquired, a check is made to
see if it was attacked and/or defeated. 1If it had been defeated
(determined by checking against the defeated target list) it is not
added to the target list, but is only counted as a reacquisition of
a previously defeated target. If it had been attacked-but not defeated-
(determined by checking against the 1list of attacked targets) the damage
previously inflicted is charged against the new acquisition and the

old acquisition is removed from the attacked target list.

A check is then made to determine if previous acquisitions of this
target are still on the target list (i.e. not yet attacked). If so,
the damages for the last previous acquisition are assigned to the current
acquisitions and each acquisition remains on the target list. However,
if the current target is located within 200 meters of any of the pre-
vious acquisitions still on the list, that '"old" acquisition is removed
from the target list and the sum of "combined targets' is increased by

one.
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Is this
1st time this tg
is in game

Has tgt
been previously
defeated?

Will
tgt be
acquired
again?

Delete this tgt ID
from defeated
(TDFT)

tgt list

6

Increase sum of

reacquisitions
of previously
defeated tgts.

(NRPD)

(:7 RETURN

)

Subroutinq COMPAR

0

B-37

tgt been
previously
ttacked?

Set fractional
Survivors = those
remaining after

last attack

|

Delete tgt from
list of attacked
tgts (TLOST) &
reduce count of
lost tgts (LOSS)

J
15
Any
tgts now on tgt \\N s
list? 37
1
Is Set fractional
this tgt ID Y 17|Survivors = those
already on t specified for tgt
list?

N

any more tgts
now on list not
et checked?

already on list.

> 200 meters
from previous

Increase sum of
combined tgts
(w/i 200 m.) (NRW2)

i

B-37

REMOVE

Remove old tgt
from tgt list.
Set tgt ID = 0.
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The position of the current target on the target list is then
determined. The higher a target's military worth, the higher will
he its position on the list. For targets of equal military worth,
the one departing soonest will be given higher priority. Should both
military worth and departure time be equal, the earlier arriving

target receives higher priority.

Finally, the target (and its data) are placed on the target list
in its assigned position. If the addition of the target causes the
list capacity to be exceeded, the lowest priority target is dropped

and the appropriate counters are increased.
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Compare this tgt with next tgt on list,

SUBROUTINE COMPAR (cont)

any tgts

now on list?

Is
Mil. Worth
of this tgt <
tgt on list?

Is
Mil. Worth
of this tgt >
tgt on list?

han tgt on

Define tgt
position number on

B-37

18

Define tgt
position number on
tgt list.

MATCH = J

tgt list:
MATCH = KOUNT + 1

20
B-39
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SUBROUTINE COMPAR (cont)

position number
< max allowed tgts?

Is
tgt list
now full?

29

Delete tgt. Delete tgt. 39
Increase sums of Increase sums of
msns queued § msns queued § msns
OTHER msns queued. dropped for low
(NQ,NQOM) priority. (NQ,NQLP)

t !

!
(:7 RETURN 4:)

current last
tgt on list an
OTHER msn?

26
Delete last tgt. Delete last tgt.
Increase sums of Increase sums of
msns queued & msns queued §
msns dropped for OTHER msns queued.

low priority. (NQ, NQOM)
(NQ, NQLP)
| ]

.>r?3
Decrease count of
tgt on list.(KOUNT)

27

Assign this tgt to

T Increase count
proper position, § ) ——-C RETURN
of tgts on list.

move lower priority 7
tgts down the list. (KOUNT)

B-39




Program Element: Direct Support Echelon

Symbolic Name: DIRSUP

Arguments in Call Statement: (IT) - Identifies position on the target

list of the target which is being considered.
Subroutines which call DIRSUP: Main Program

Subroutines Called by DIRSUP: AMASS, INTERP, EFFECT, DIVISN

This subroutine provides the initial attempt to fire upon targets
acquired at the direct support (DS) echelon. After keys are set to

indicate DS level, subroutine AMASS is called to provide a list of all

available DS units, including the most effective round, number of rounds

available and number of rounds required by each available DS unit to
reach the specified attack level. If there are no available DS units,

subroutine DIVISN is called, to attempt attack with GS echelon units.

If DS units are available, the unit closest to the target is
identified and checked to determine if its required number of rounds
is available and if those rounds are within the overall ammunition
weight constraint (30 ton limit for Category I targets, 15 ton limit
for Category II and III targets). If this closest unit does not have
sufficient rounds available or if it cannot reach the specified attack
level within the weight constraint, the DS echelon is deemed unable
to attack the target alone, so DIVISN subroutine is called to attempt

GS level attack.

Should the closest DS unit have sufficient rounds and be within

the target weight constraint, the target is considered to be attacked.
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Subroutine DIRSUP

C=

|

AMASS
List available DS

units with "'best"

rd for each

vs this tgt.

any DS units

available?

Find DS unit closest
to tgt. Key IDS1 =

[position no. of unit

on A array.

this unit
ave enough rds
& can it reach the atk

1

Set counters for

available DS units
and Key DSFLAG = 1.
to indicate DS has

been tried.

DIVISN
Try to attack
at GS echelon,

B-57

Ce= )

level w/in the
gt constr?

tgt already
departed?

Does
est. tgt
osture, environment
& = actual
values for

Define actual values
for posture,
environment, RT’ &
rd/volley.

INTERP
Determine PK &
RE for this sys-rd

for actual tgt
parameters.

547

EFFECT
Calculate effects

based on actual

tgt data,




A check of actual target data (posture, environment and radius) is then
made. If actual data do not agree with estimated target data, sub-
routines INTERP and EFFECT are called to determine the effects of

the previously determined required number of rounds against the actual
target data. (If actual target data equal estimated data then the
effects which were calculated when AMASS was called at the beginning
of this DIRSUP subroutine are still valid). This subroutine then cre-
dits the rounds fired, damage accomplished and time used by the fire

unit to the appropriate counters as explained below.*

The number of rounds fired are credited by round ID number and
gun-target range (to nearest kilometer) in a round-counter matyix. See
subroutine OUTPUT for the format of this matrix. The "Time used by
fire-unit''clock is then increased to account for the time used by the
fire unit to fire the required number of rounds against the target.
Weapon system counters are then increased for the specific weapon
system which defines the fire unit. The weight and cost of ammunition
fired and the number of personnel, tanks and APC's defeated by the
fire unit are credited to the appropriate weapon system. If actual
target departure time indicates that the target has departed its loca-
tion prior to the time of engagement, then no damage is credited to
this mission, although the rounds fired and time used are still

charged to the fire unit.

*NOTE: These processes are repeated in other subroutines where fire
units are credited with the accomplishment of a mission. The process
is detailed only for this subroutine and reference is made to this
explanation where appropriate in other subroutines: DIVISN, SHMUVL,

SHONVL & CORP.
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Subroutine DIRSUP (cont)

Add rds fired to

total of these rds

fired at this range

§ add rds to total
rds fired by
this unit,

Time unit next
avail = time used
until now + time

to fire 1 volley.

'S

Time unit next
avail = time used

up to now + time to

fire all rds.

|

Add to system sums,

the wgt § cost of

rds fired &, if any,
the no. of pers,

tank § APC
casualties.

 Sp—————

Calculate frac of
Pers, Tank § APC

Survivors remaining

after firing this

msn.

Increase counter of
msn defeated list
(MFEAT) . Add this tgt
to defeat list
(TDFT); add Mil
Worth of this tgt to
sum of Mil Worth
counter (SMW);

7;11y pers outside
of vehicles are
considered in
personnel

assessments here.

Increase count of
lost tgts by 1 (LOSS);
Add tgt ID, Freq, &
frac of Pers, Tank §
APC Survivors to the

lost tgt Array.

1

Increase count of
msns defeated by 1.
(NFMD)

Set TR = 1.0 to
indicate that tgt

was attacked.

1

Set TR = 1.0 to

indicate that tgt —O-C RETURN )——

was attacked.

Add to sum of Mil.
Worth a proportionate
fraction of this tgts

Mil Worth depending

(SMK)
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After calculating the remaining personnel, tank and APC survi-
vors in the target after firing this fire mission, a check is made to
determine if the total damage inflicted on the target at this time
meets the defeat level (50% damage). If so, the target is added
to the defeated target list (TDFT) and the military worth of the
target is added to the counter of military worth points scored. If
the target was not defeated (<50% damage inflicted) the target is
added to the "attacketLbut-not—defeated" (TLOST) 1list. (This list
contains the target ID number and the fractional personnel, tank and
APC survivors remaining in the target. Should this target be reacquired
later in the game, these survivor values will then be assigned to the
target, so as to account for the previous damage inflicted). A pro-
portionate amount of the targets' Military Worth is then added to

the counter of Military Worth points scored.

The final step when a target is attacked, whether defeated or
not, is to set a key to indicate that it has been attacked and control

is returned to the main program.
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Program Element: Interpolation

Symbolic Name: INTERP

Arguments in Call Statement:
(IR) - Identifies which of the input rounds is being considered.
(IA) - Identifies which fire unit on "A" array is being considered.

Subroutines which call INTERP: DIRSUP, AMASS, DIVISN, SHMUVL, SHONVL,

CORP

Subroutines called by INTERP: None

This subroutine provides interpolation of the input data for the
various rounds (as input in RDRND, ACMINP and HEINP subroutines). It
determines the probability of kill (PK) and Radius of Effects (RE) for
a given round at a specific gun-target range against the five postures
(personnel standing, prone and crouching and tanks and APC's) in both

open and wooded environments.

NOTE: If the round under consideration is of the High Explosive (HE)
type, this subroutine also assigns the PK'S and RE's to the proper
variable names. This corrects the '"dummy'" substitutions made in

subroutine HEINP.
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|

Subroutine INTERP

Cow )

Interpolate as
needed in the
Tables of CPR,
CPS, Py and Rg
(as input in
RDRND, ACMINP
and/or HEINP
subroutines) to
determine values
for Py & Rg for
this rd § system
at_this gun-tgt range.

Assign Rg

to pro-

per variable name

to correc
substitut
in HEINP.

t dummy
ion made
CPK =

5

B-47




Program Element: Mass Fire Units

Symbolic Name: AMASS

Arguments in Call Statement: (IT) - Identifies position on target
list of the target which is being considered.

Subroutines which call AMASS: DIRSUP, DIVISN, CORP

Subroutines called by AMASS: INTERP, EFFECT

This subroutine examines all fire units at a given echelon and
builds an array ("A'" array) of units capable of contributing fire

against the target under consideration.

The subroutine searches through the list of fire units in the
mix, immediately rejecting those units which are not at the echelon
under consideration and those which are busy (whose clocks indicate
that they are already committed beyond the current 15-minute game
interval). (An error print is made if a unit is in the game whose

weapon system type is not allowed in the mix for the game being run).

If a fire unit passes these initial checks, the counter of avail-
able fire units (NA) is increased by one and the subroutine begins to
fill in the 27-element list of the "A" array for the fire unit. (See

a compilation of this array on page B-54).

The initial elements of the array define fire unit parameters
such as weapon system type, time already used, maximum allowable rate
of fire, unit location, unit echelon and fire unit-to-target range.
The maximum number of rounds the unit is allowed to fire is also

calculated based upon the target's military worth and various unit

B-48




Examine next unit in game

Subroutine AMASS

Cow )

1

DO 10

- JF =
1,NFU

Is this
unit at the
proper echelon
& nog bus

aiowable

Does
unit

ystem?

Print error

)

Increase counter of units avail-
able (NA) § define for this unit:

A(27) = Placement No.on unit list.

A(l1) = Placement No.on system
list.

A(2) = Time used by unit til now.

Z = Rds now on hand.

Is
this tgt

statement.

Mil. Worth >
10 (ie Cat.TI
?

|

A(4) = Max Rds capable of firing
at this tgt equals least of:

A(4) = Max Rds capable of firing
at this tgt equals least of:

(1) Max rds unit allowed to fire
at this type tgt (static/moving)
x% of unit in place.

(2) Max hourly ROF - Rds fired
in last 60 mins.

(3) 1/2 Basic Load + No Rds
resupplied til now - Rd fired
til now.

(1) Max rds unit allowed to fire
at this type tgt x% of unit in
place.

(2) Max hourly ROF - Rds fired
in last 60 mins.

(3) 1/2 Basic Load + 1 days re-
supply - Rd fired til now.

(4) 3/4 Basic Load + No. Rds
resupplied til now - vds fired
til now.

Define for this unit:

Max ROF (Rd/Hr/Tube) vs this tgt.

A(3) =

A(5) = Frac. of unit in place.
A(6) = Unit Easting

A§7) = Unit Northing

A(8) = Unit Echelon

AQ9) =

(Gun-Tgt Range)2 (KMZ)

B-51
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parameters. If the unit has no ammunition on hand, it is deleted from

consideration and the next unit in the game is considered.

After checking to insure that at least one round has been defined
(in RDFU) for use by this unit, all the rounds so defined are examined
in order to choose a 'best round" for use against this target. (If

no rounds are so defined, an error print results).

As each round is considered, initial checks are made to insure
that a round's maximum range is within gun-target range and that the
round is allowed against the particular target posture mix. Subrou-
tines INTERP and EFFECT are then called to determine the number of
those rounds needed by the unit, when firing alone, to reach the
specified attack level. As these calculations are completed for each
round, total required ammunition cost or weight (depending upon the
specified allocation constraint defined in RDMIX) is compared with
other rounds. After all rounds have been considered, the data for
the 'best round" (i.e. least cost or least weight) is assigned to

the A array, and the next fire unit is examined.

If the total cost or weight of the '"best round" exceeds a
specified key value (CTI = 1,000,000), the fire unit is deleted from
consideration. After all units at the specified echelon have been

examined program control returns to the calling subroutine.
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Examine next unit in game.

Subroutine AMASS (cont)

Set initial value
of critical factor
(CTMIN)

Print error _..( STOP
statement

L

Examine next round in game.

Is
this rd
assigned to this
nit § is tgt withi

any part of
this tgt in

open?

any part his rd allowed

of this tgt

vs this tgts posture

in woods? in open?

this rd allowe

vs this tgt's posture

in woods?
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Examine next unit in game.

Examine next round in game.

INTERP

Set values of CPE's,

Subroutine AMASS (cont)

Define for this unit:

PK' § RE for this

sys/rd at estimated
gun-tgt range.

B-47

Set critical values:
CT = Cost to attack
CT1V = Cost per volley

EFFECT

Determine units

A(10) CPE (rd-rd)
A(11) = CPE (system

effects vs

estimated tgt data.
A(12) thru A(23)

j B-87

critical
constraint cost

Set critical values:
CT = Wgt to attack
CT1V = Wgt per volley

previous min.
critical
alue?

Set: New CTMIN = CT
A(24)="Best'" rd psn no
A(25)= CT
A(26)= CT1V

|

Temporarily store
A(12) thru A(23) until
all rds are checked

for least cost

or weight.

Set A(13) thru A(23)
equal to values for
"Best" rd for this

unit.

Delete this unit
from consideration
by decreasing count

of avail units. (NA)

-

J

(::7 RETURN A:)
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ELEMENTS OF THE "A" ARRAY
(Defined for each capable FU)

Array Where
Elements Definition Units Calculated Variable Name
A(1,NA) Which of NSYS systems describes this FU. Int. AMASS I8
2 Time already used by this FU. Dec. Hrs. AMASS TUBFU(JF)
3 Max. rate-of-fire vs this target. Rd /Hr /Tube AMASS DROF(IS) or SROF(IS)
L No. rounds FU now capable of firing at tgt. Rds AMASS R
5 Fraction of FU now emplaced. Decimal AMASS FRWM(IS) or 1
6 Current FU Easting KM AMASS XsS(INS,JF)
7 Current FU Northing KM AMASS YS(INS,JF)
. 8 FU Echelon . Int. AMASS MORG
é 9 (Unit-to-target Range) K2 AMASS -
10 CPE (Random) at this unit-target range Decimal INTERP CPER
1lill CPE (Total ) at this unit-target range Decimal INTERP CPET
12 % of target survivors from 1 volley fire. Decimal EFFECT OVN
1Lz Rds. needed by FU alone to meet attack level Rds EFEECT -
1L % of standing personnel survivors from 1 volley Decimal EFFECT -
5 % of prone personnel survivors from 1 volley Decimal EFFECT -
16 % of crouching personnel survivors from 1 volley Decimal EFFECT -
17 % of tank survivors from 1 volley Decimal EFFECT =
18 % of APC survivors from 1 volley Decimal EFFECT =
19 % of standing personnel survivors from all reg. rds. Decimal EFFECT -
20 % of prone personnel survivors from all req. rds. Decimal EFFECT -
21 % of crouching personnel survivors from all req. rds. Decimal EFFECT -




ELEMENTS OF THE "A" ARRAY

(Defined for each capable FU)

(CONT'D)

SS-4

Array Where
Elements Definition Units Calculated Variable Name
22 % of tank survivors from all req. rds. Decimal EFFECT =
23 % of APC survivors from all req. rds. Decimal EFFECT -
2k Which of NRDS is "best round" Int. AMASS IR
25 Total Weight or Cost of all required rounds K$ or Metric AMASS CcT
Tons
26 Weight or Cost of 1 volley K$ or Metric AMASS CT1V
Tons
27 Which of the NFU units is being considered. Int. AMASS JF




Program Element: General Support Echelon
Symbolic Name: DIVISN
Arguments in Call Statement: (IT) - Identifies position on target

list of the target which is being considered.
Subroutines which call DIVISN: Main Program, DIRSUP

Subroutines called by DIVISN: AMASS, ONEVOL, MULVOL, SHMUVL, SHONVL,

INTERP, EFFECT, CORP

This subroutine, when called from the main program, provides
the initial attempt to fire upon General Support-acquired targets;
and, when called from DIRSUP, it attempts to fire upon DS acquired
targets that cannot be attacked by the closest DS fire unit to the
target. After keys are set to indicate the GS level, subroutine
AMASS is called to provide a list of available DIVISN(GS) units.
Assuming GS units are available, subroutines ONEVOL and MULVOL are
then called to determine how many GS units must be massed to reach
the attack level when firing only one volley per unit (ONEVOL) and

then when firing all rounds allowed from each unit (MULVOL).

After checking to insure that the overall ammunition weight
constraint (15 or 30 tons, depending on target category) is not
exceeded, the subroutine then calls SHONVL if the one-volley method
requires less cost or weight of ammo; or SHMUVL is called if the
multi-volley method requires less cost or weight. These two sub-
routines consider the target to be attacked and appropriate counters
are increased to account for rounds fired and time used (as explained

in DIRSUP). Control is then returned to the main program.
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Subroutine DIVISN

=D

1

AMASS

List available GS
units and best rd

for each vs
this tgt.

B-49

ONEVOL

With 1 Vol.
ea GS unit, find
how many GS units

are needed.

from

tgt.

Initialize counters.
Determine no. of Pers,
Tanks § APC now in

(TN28T, TN29T,
TN30T) .

B-73

Set QN = No. rds
"best'" GS unit needs
to reach attack 1vl

vs this tgt.

there any GS

its avail?

MULVOL

Det.

those GS units
required § no.

equiv. ''best rds"
req'd to reach atk
lvl vs this tgt.

of

vol method

33

Set initial frac-

tional survivors of

Pers, Tank, APC = 1.

N

vol metho
take less crit
constr. than mul-

Try
r— -10ther
! Echelons
|

B-58

34

SHONVL

Attack tgt w/GS
units using one

volley method.

SHMUVL

Attack tgt w/GS
units using mul

volley method.
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RETURN }—
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Subroutine DIVISN (cont)

Set DVFLAG = ] to
3 indicate GS units
H have been tried.

GS units in
game and did both
methods exceed th

CORP

Try to attack
at Corps echelon

B-77

{
Com )

ONEVOL

S units been

tried yet?

AMASS
List available DS

Add DS units firing

any DS units
y N one volley each to

units and best rd

ilable? 2
for each vs available effects of GS units
this tgt. iring one yol each
" B-49 B-73

\

Set QN = No. of rds
req'd for best avail

IQN remains that set |
a "best rd"

been established
for GS unitg

Y

|for best GS unit. DS unit which doesn't

L __J

exceed crit. constr.

to reach attack level

8
MULVOL
JAdd DS units firing

combined
DS § GS reach
attack level using
mulvol
method?

combined
DS & GS reach
attack level using
one volley

mul. volley to

effects of GS units

firing mul volley.
B-75

DS & GS reach
attack level using
mulvol method?

method take less
crit. constr. than
mulvol
pethod?
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DIVISN (cont)

Subroutine
Fire 1 volley
from DS § GS.}= l

16

Set initial frac.
Pers, Tank, § APC
Survivors = 1.
Define actual Ry,
posture and

um frac surv, of 3
Pers, Tank and APC
postures after 1

volley from this unit |

environment.

|

Do 12
[~ — i =
NBA2,
| NEA2
[ |
' Set TEMP = no. rd
l ffrom 1 avail volley.

max no.rd
unit can now

deliver <
EMP 7

tgt left
or does est. =

INTERP

Determine PK & RE
for this sys-rd vs

actual tgt data.

¢ B-47
EFFECT

Add effects of § account for next GS unit.

ASUM = Sum of 3
Pers posture

survivors after this

vol. (=1 if mat tgt)

Add rds fired
(1 volley) by this
GS unit to total of
these rds fired at
this range and add
to rds fired by this
unlit,

Add to system sums,
the wgt & cost of
rds fired §, if
any, the no. of
pers, tank & APC
casualties

Calculate new no. of
pers, tank § APC
remaining in tgt
after these rds.

ime this unit next
available = time
used til now + time
to fire 1 volley.

Calculate effects
for 1 volley vs

actual tgt data.

e —— et

SHONVL

Add in effects of
needed DS units
firing 1 volley.
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If neither the one-volley nor multi-volley methods can accumulate
enough rounds at the GS level to reach the specified attack level (and
provided the ammunition overall weight constraint has not been exceeded)
DS units are then examined in an attempt to supplement the GS units. If
GS and DS units together can reach the attack level with either one-
volley or multi-volley attack (without exceeding the weight constraints)
then the appropriate subroutine is called to account for the GS and DS

combined attack and appropriate counters are increased as above.

If neither attack method is successful for GS and DS units combined
(whether for insufficient rounds available or for excessive ammunition

weight) the CORP subroutine is called to attempt CORPS echelon attack.
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Subroutine DIVISN (cont)

Fire multi- Account for all fire units.
volley from
DS § G5 =~

Define "best rd"
from best unit, and N

de fi t t
ine actual targe B-63

posture.
Y L

DO 10

IF3 =
NBA2 ,NEA2

this GS
unit have any
available
rds?

INTERP | N
Cal PK & RE for

"best'" unit & rd
vs actual tgt.

Add rds fired by this

GS unit to total of
these rds fired at
this range; add rds
to total fired by

this unit.

!

Add to system sums,
the wgt & cost of
rds; and, if any, the
no. of Pers, Tanks
and APC casualties.

] B-47

EFFECT
Cal effects for
required volleys

from best unit vs

actual tgt.
-; 15 B-93

Define frac surv

before required

no. of rds

are fired.

Cal Pers Survivors
after required no.
of rds fired.

his unit a
cannon or
missile

unit?

Msl Cannon

(=1 if no pers in tgt)

Account for all GS units committed to fire multi-volleys.

18
- - Time unit next Time unit next
Cal change, if any,in , . . .
avail = time used avail = time used
Frac Surv of Pers, oAl o
until now + time until now 4 time
Tank & APC after ) .
. . to fire 1 to fire all
firing the required
volley. required volleys.
rounds
L 1
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Account for all DS units committed to fire all available rounds.

r-- S -‘.NB,IFM

Subroutine DIVISN (cont)

Are
any DS

Account for last DS unit

firing a portion of rds.

rﬂ

upits firing all
rds capable
at this

DO 11
IF3 =

have any availablg

Add rds fired by
this DS unit to total
of these rds fired
at this range; add
rds to total fired
by this DS unit.

|

Add to system sums,
the wgt § cost of rds;
and, if any, the no.
of Pers, Tank
& APC casualties.

149
Add rds fired by last
DS unit firing only a
portion of rds
avail to rds fired at
this range; add to
total rds fired by
this DS upnit

Add to system sums
the wgt & cost of rds]
and, if any, the no. 1
of Pers, Tank
& APC casualties.

{

Time next avail to
fire = time used til
now + time for 1
volley (msls only) +
time for additional
volleys.

crit. tgt
element been
defeated?

Surv < dft

4]

Ms1

Cannon

Time unit next

lavail = time used

luntil now + time
for 1 volley.

Time unit next

avail = time used

until now + time
to fire all

required volleys.

J

L _L__@P

.= attacked.

tgts defcated (MFEA1
add tgt to defeat
list (TDFT); add mil.
worth to sum of mil.
worth defeated (SMW);
& increase count of
missions defeated

Increase count of J

Increase count of
Lost tgts (LOSS);
Add target ID,
frequency, and Frac
Pers, Tank § APC Sury|

to lost tgt array
(TLOST); add propor-
tionate sum of Mil.
porth points (SMW).

J

(NFMD) ,

Set TR = 1. to
indicate tgt was
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Program Element: Shoot Multi-Volley
Symbolic Name: SHMUVL
Arguments in Call Statement:

(IT) - Identifies position on target list of target being
attacked.

(JF) - Identifies first (best) Fire Unit to fire on this target.
Subroutines which call SHMUVL: DIVISN, CORP

Subroutines called by SHMUVL: INTERP, EFFECT

This subroutine is called when DIVISN or CORP subroutines have
determined that a target is to be attacked using the multi-volley
method of attack. As explained in detail in the DIRSUP subroutine,
an accounting is made of the damage inflicted on the target by each
unit firing; also, the number of rounds fired and time used by each of
the fire units at a particular echelon are credited to the appropriate
units. (The particular echelon treated in this subroutine is the
lowest ranking echelon which contributes to the attack, and therefore,
that echelon whose last unit to contribute may fire only a portion of

its available rounds.)

This SHMUVL subroutine also increases the ''defeated" or '"lost"
list as appropriate, before returning control to the calling subrou-

tine.
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Subroutine SHMUVIL

=
i

Define '""Best Round"

& actual tgt posture

INTERP EFFECT

Cal PK & R, for best Cal effects of best
unit firing all o= |lunit firing all rdg
needed rds to reach needed to reach att

att lvl vs tgt. vl vs tgt.
B-47 ] B-93

Determine Frac.
Surv from all previous X
DO 10

missions vs this IF3 =

— —
target. { NB, TTM

Sum total Pers Frac
Surv from 3 Pers

postures after firing
all required rds.

1

Cal change, if any,
in Frac Surv of Pers,
Tank & APC in this
tgt after firing all
required rds.

this unit have

any rds avail

Add rds fired by this
unit to total of these
rds fired at this
range; and add no.
of rds fired to total
for this unit.

any units fire

11 rds capableg Ms1 this. unit & Cannon

Msl or cannon

Account for rds fired from all units firing full capability.

Time unit next Time unit next
avail = time used avail = time used
until now + time until now + time

to fire 1 to fire all
volley. required volleys.
L - |
i S €
2
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Account for last

unit firing a portion

of all rds available. |

Ms 1

Subroutine SHMUVIL (cont)

———

Add rds fired by
this last unit to
total of these rds
fired at this range;
and add to total of
rds fired by this
unit.

Add to system sums
the wgt § cost of
rds, and if any,

the no. of pers,

tank & APC casualties.

this unit

1

Time unit next avail

time used til now +

time te fire

one volley.

missile or cannon

unit?

Time unit next avail
= time used til now +
time to fire

required volleys.

i

ncrease count of tgts
defeated (MFEAT); add
this tgt to defeated
list (TDFT); add tgt
Mil Worth to sum of
Mil Worth defeated
(SMW) & increase

count of msas defeated

(NFMD) .

defeat level
been met vs crit tgt

element?

11

Increase sum of
Lost tgts (LOSS); add
Tgt 1D, frequency and

Frac Surv of Pers,
Tank & APC to lost
tgt array (TLOST) &
add proportionate
value to MW points

scored (SMN).
I |

L ]

Set TR = 1. to
indicate that tgt
has been attacked.
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Program Element: Shoot One-Volley

Symbolic Name: SHONVL

Arguments in Call Statement: (IT) - Identifies position on target
list of the target being attacked.

Subroutines which call SHONVL: DIVISN, CORP

Subroutines called by SHONVL: INTERP, EFFECT

This subroutine is called when DIVISN or CORP subroutines have
determined that a target is to be attacked using the one-volley method
of attack. As explained in detail in the DIRSUP subroutine, an
accounting is made of rounds fired, damage inflicted, and time used
by each fire unit at a particular echelon. (The echelon considered
is the lowest echelon which contributes to the attack, i.e., that
echelon whose last unit to contribute may fire only a portion of a

volley.)

The subroutine also increases the '"defeated" or '"'lost'" list as

appropriate, before returning control to the calling subroutine.
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Add in 1°% or next unit firing 1 full volley.

( CALL )—b— posture,

Subroutine SHONVL

Define actual tgt

environment § RT'

|
any units
fire a full
* 4
Do 10
_-* 1E2 = Add effects of this
f_ NB . IFONE unit to sum of
. Frac Surv of Pers,
[ Tank & APC from all
Set TEMP = No. of units.
rds in 1 volley 1
from that portion of Sum total Pers Frac
this unit now Survivors from 1
emplaced. volley from this unit.
Add the rds fired by
this unit to total
of these rds fired
at this range; and
add no. of rds fired
to total of rds fired
by this unit.

Add to system sums,
the wgt & cost of
rds fired, § if any,

INTERP no. of Pers, Tank §
APC casualties.
Cal. PK & RE for
this unit vs actual Cal. new no. of Pers,
tgt parameters. Tank § APC left in
tgt after this unit
1 B-47 fires 1 volley.
EFFECT '
Cal. effects of 1 VR VLT, Kk
1 £ thi i available to fire =
VO} ey from this Time used til now +
unit vs actual time to fire 1
tgt data. volley
B-93
10
B-69 B-71

The following page is blank.







Subroutine SHONVL (cont)

Add in the last
unit (firing a

Add to system sums,
the wgt & cost of

rds fired, § if any,
no. of Pers, Tank §

portion of 1

volley.)
APC casualties.

1

Cal. new no. of Pers)
Tank § APC left in
tgt after this unit

Set TEMP = No. rds
(partial volley)
needed from this

last unit. fires its partial
volley.
Cal. time this unit
INTERP next available to

Cal. PK & RE for fire = time used til
+ time to fire

this unit vs .
partial volley.

actual tgt parameterg

i, i Cal. new Frac
EFFECT

Cal. effects of
the partial volley

Surv of Pers, Tank
§ APC after this

mission.

from this unit vs

actual tgt data.

} B-93

Add effects of this

unit to sum of Frac

Surv of Pers, Tank ‘ 12

& APC from all units

B

Sum total Pers Frac
Surv from this

unit firing.

\

Add the rds fired by
this unit to total

of these rds fired

at this range; and
add no. of rds fired
to total of rds fired
by this unit.

Increase count ot tgts

defeated (MFEAT); add
this tgt to defeated
tgt list (TDFT); add
tgt Mil Worth to sum
of Mil Worth points

scored (SMW) &

increase sum of msns

defeated (NFMD)

Increase count of
Lost tgts (LOSS); add
Tgt 1D, frequency and
Frac Surv of Pers,
Tank § APC to lost
tgt array (TLOST) &

add proportionate
value of MW points
scored . (SMW).

1

Set TR =

. to
indicate that tgt

has been attacked.

|
(: RETURN

)
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Program Element: Attempt One-Volley Method

Symbolic Name: ONEVOL

Arguments in Call Statement: (IT) - Identifies position on target
list of the target being considered.

Subroutines which call ONEVOL: DIVISN, CORP

Subroutines called by ONEVOL: None

This subroutine is called by DIVISN and CORP subroutines to
determine whether one-volley fired from each available fire unit
(at specified echelon(s)) can reach the attack level needed to

engage the target.

The subroutine begins by sorting the available fire units (as
determined in AMASS) using the critical factor of least weight or
least cost (as specified in RDMIX) as the sorting criteria. Units

are then added in the sorted order until enough rounds are made

available to reach the specified attack level. When the attack level
is finally reached or exceeded by adding in the next available unit,
a calculation is made to determine what fraction of that unit's rounds
are required to just meet the attack level. Should the addition of
a unit's rounds cause the overall weight constraint to be exceeded,
keys are set to indicate that the one-volley method cannot be used
against this target. If a unit does not have enough rounds on hand
to fire one round from each of its guns, that unit is not permitted
to add its rounds to the mission.

At the completion of the calculation, program control is returned

to the calling subroutine.
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Add next unit's effects.

Subroutine ONEVOL

Sort this echelon's

units in "AY array by
critical criteria:

least cost or weight.

14

Set allowable weight
constraints based on
tgt's Mil Worth.

(15 or 30 Tons)

I

DO 10

- =L =
NB,NE
r

Identify lst or next
best unit w/its best

rd vs this tgt. Det.

no. of tubes now
available (for 1
vollev)

rds available <1
volley from this

attack level

been reached}

Define:
no. of last unit
firing a full volley

(IFONE).

Position

Fraction of final
unit volley needed

n.

Total weight of ammol

needed to attack
(WAIT) .

Add the effects of 1 weight
volley from this constraint already Has
unit. Update crit been exceeded? weight N
i t
value, total frac of FORSEIIRG heon
exceeded?
surv, § wgt of rds.
Set keys to Calculate
N tgt warned Y o o
' indicate one total critical
for 1lst
volley cannot factor needed
olley?
be used. (ONCRT)
Calculate % Calculate %
of survivors of survivors
for unwarned for warned
condition. condition.
(SURV) . (SURV) .
L 1
]
=, N 10
RETURN )




Program Element: Attempt Multi-Volley Method

Symbolic Name: MULVOL ‘
Arguments in Call Statement: (IT) - Identifies position on target

list of the target being considered.

Subroutines which call MULVOL: DIVISN, CORP

Subroutines called by MULVOL: None

This subroutine is called by DIVISN and CORP subroutines to
determine whether multi-volleys (all allowable, available rounds)
from all available fire units (at specified echelon(s)) can reach

the attack level needed to engage the target.

Units are added in the sorted order determined in ONEVOL, with
each unit adding in all its available rounds (as determined by the
fire unit and ammunition constraints in AMASS). The round for the
first ("best'") fire unit is set as the base round, against which the .
effects of other unit's rounds are compared, to establish their equi-

valent effects in terms of the 'best'" round.

As with the ONEVOL subroutine, units are added until sufficient
""equivalent best rounds' are available to reach the specified attack
level. The fractional part of the last unit's rounds needed to just

meet the attack level is also calculated.

If the overall weight constraint 1is exceeded by the addition
of any unit's rounds, keys are set to indicate that the multi-volley
method cannot be used against this target.

At the completion of the calculation, control is returned to the
calling subroutine.
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Add next unit's effects

«D

Set allowable weight
constraints, based on

tgt's Mil Worth.

Subroutine MULVOL

NOTE: NAl is best unit vs this target
based on critical constraint.

NE is worst unit vs this target.

DO 10
IFl =

NAL, NE

Identify '"best"

round for this unit.

Define Ratio of rds
needed by best (lst)
unit to rds needed
[by this unit to reach

attack level.

}

Add total no. of rds

from this unit (in
equivalent rds based
on above ratio) to

(SQN)

total equiv rds fired.

Calculate crit value
{cost or wgt) of this
units rds § the total
wgt of all rds fired

so far.

I

attack level
been met? (Enough
rds added?

N Define: Frac of
final unit's rds

needed (FM)

Position no. of last
unit firing all its
rds (IFM)

Total cost or wgt of
ammo needed (SMCRT)

Has

welght

constraint been las

weight

xceeded’
constraint been

exceede

Add this unit's
critical value (cost
or:wgt) to the total

for all units used
so far.
-

Multivolley method

cannot be used.

Set: SQN = 0.
EXCES2 = 1

10

RETURN )4—
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Program Element: CORPS Echelon

Symbolic Name: CORP

Arguments in Call Statement: (IT) - Identifies position on target
list of the target being considered.

Subroutines which call CORP: Main Program, DIVISN

Subroutines called by CORP: AMASS, ONEVOL, MULVOL, SHMUVL, SHONVL,

INTERP, EFFECT

This subroutine, when called from the main program, provides the
initial attempt to fire upon Corps-acquired targets; and, when called
from DIVISN, it attempts to fire upon DS-and GS-acquired targets that

cannot be attacked at the DS and GS levels.

After AMASS is called to provide a list of available Corps units,
one-volley (ONEVOL) and multi-volley (MULVOL) methods of attack are
first examined for Corps echelon units only. If attack levels cannot
be reached by the Corps units, then available GS and finally DS units
are added in turn. Whenever the attack level can be met within the
overall weight constraint by either method of attack, appropriate
calculations are made to credit the damage inflicted, rounds fired
and time used by each fire unit participating. If both attack
methods meet the attack level, then the one using least ammunition
cost or weight, depending on the criteria, is chosen. (Appropriate
subroutines (AMASS, ONEVOL, MULVOL, SHMUVL and SHONVL) are called

as necessary to provide the needed calculations.)

If a search through all units (Corps, GS and DS) cannot mass

sufficient rounds, or if the overall weight constraint is exceeded at
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Subroutine CORP

&
!

AMASS Initialize counters.
List available Determine no. of
Corps units § best o Pers, Tank § APC
rd for each vs now in target.
this target, Set: QN = 1000000.
B-49

ONEVOL
With 1 volley from
each Corps unit
determine how many
Corps units are needed
Jto reach att lvl vs tgt.

Set: OFLAGL = 5.

any Corps units (No Corps)

available?

t B-73

Set QN = No. rds MULVOL B-78
best Corps unit

Determine those

needs t? reach att el | Corps units req. §
lvl vs this tgt w/o no. of equiv. "best
exceeding critical rds" req. from each exceed weight
constraint. to reach att. level onstraint}

B-75

multi-volle

multi-volley
ethod, is attack leve
pet w/o exceeding

ethod, is attack lv
met w/o exceeding wg

method, is attack lv
met w/o exceeding wg

volley metho

Set Frac of Pers, 5 Y
Tank and APC

take less critical

constraint than

Survivors = 1.

SHONVL SHMUVL
Attack target with Attack target with
Corps units using Corps units using
1 volley method. multivolley method
B-69 B-65

B-77




Subroutine CORP (cont)

AMABS

Any

GS units

his a Corps List available GS
units § best rd

for each vs this

acquired 5
available?

tgt? | B-79
target. |
B-2 |
i C t - Corps .
fay Add GS units to Co:pa__' I orps tgt P I

can't do alone &

no GS units, so

try adding DS

units. #

GS units
available?

B-79

Set OFLAG2 = 5,
(No GS units)

DS-GS Tgt - Corps can't

do alone and no GS units,

so try adding DS units.

L Can't attack at current threshold.
-

Try new threshold. (lower att. lvl.)

Set new attack level
for Threshold '"'B" =
.- 5

attempted
Threshold

this a Pers

or Mat tgt?

Set new att. 1lvl. for
Threshold "B' at

reshold '"'B"
attack level stil

greater of .25 or 1/2
of % of Pers
not in foxholes.

tgt a Cat.

I or IT tgt?

tgt remain
after this 15

Calculate Threshold
"C" attack level.

‘ Set REFIRE = 1. to
1 ol RETURN e indicate firing |63
L > will be attempted at

new threshold.
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Subroutine CORP (cont)

IATry GS wits added to Corps. |

ONEVOL
With | volley from
each GS unit det.
how many units must
be added to Corps
to reach att lvl vs

a "best rd'

Q.

been found at

Larget
B-73
Set QN = No. rds
Best GS unit needs QN remains =
ME 0L to reach att. 1vl. No. of rds needed by
vs tgt w/o exceeding ! . |
Determine no. of GS b sritical constraint, -bes-t &)rps .L-}-m.-t-
units § no. of equiwjf I
s

best rds for each GS

unit-which must be

added to Corps units
F att, lvl,

B-75

1 volley method
reach attack level
w/o exceeding wgt
constr?

ulti-volley metho
reach attack level
/o exceeding wgt

ulti-volley metho
reach attack level
w/o exceeding wgt
constr?

Corps & GS
1 volley take <«
Corps & GS

nulti-volley?

orps & G5
units exceed
wgt constraint for
hoth methods?

ll Shoot Corps

& GS one

volley method. Add DS Units

Set OFLAG2 = 5.
(No GS)

i

AMASS
List available DS

Try DS units

added to Corps
and GS

. any DS units
units & best rd y
. available?
for each vs this 3
target.

B-49

B-78
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any time, the target cannot be attacked at the specified attack level.

If the initial attempt (at Threshold A-50% attack level) fails,
CORP subroutine then calculates a new (lower) attack level (Threshold
B) and returns program control to the main program to immediately
reattempt attack at the lower level. If attempts to fire at this
lower attack level also fail, then the target is not attacked at
this time and it will remain on the target list for consideration
during subsequent 15-minute game intervals. However, for Category I
and II targets only, and only if the target will depart its location
during the current 15-minute game interval, a third attempt to fire
is made after the first two attempts fail. A Threshold C attack

level is calculated and a final attempt at attack is made.

At the completion of CORP subroutine, control returns to the

main program.
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full volley.

firing 1

Add effects of 1st or next unit

Shoot Corps +
I |[GS one volley

@ {

Set keys for
Corps units

Do 58

r—-—-—- IF3 =

I K1, K2
| ]

Set TEMP = No. rds

in 1 volley from
that portion of this
unit now emplaced.

or does est =
actual tgt
data?

INTE RP
Cal. PK & RE for

this unit vs actual

tgt parameters.

B-47

EFFECT
Cal. effects of 1
volley from this

unit vs actual

tgt data.

Subroutine CORP (cont)

Determine actual
tgt posture,
environment, §& RT‘

Initialize counters.

oTrps units
contribute any

‘ire here}

B-93

34

Add effects of this
unit to sum of Frac,.

Surv. of Pers, Tank
& APC from all units.

!

Sum total Pers Frac.

Surv. from 1 volley
from this unit firing.

!

Add rds fired by this
unit to total of thesq
rds fired at this
range, and add to
total rds fired by

this unit.

|

Add to system sums,

the wgt & cost of rds
fired §, if any, the

no. of Pers, Tank, §&
APC casualties.

Cal. new no. of
Pers, Tank § APC
left in tgt after
this unit fired 1
volley.

1

Time unit next

ready = time used
til now + time to

fire 1 volley.




Subroutine CORP (cont)

ONEVOL

|With 1

Or—

how ma
added

1a

each DS unit det.

to reach att 1lvl vs

volley from a Corps or
ny must be GS unit

to Corps + GS availablej

reet

Try DS units added
to Corps & GS units

B-7

42
Set QN = No. rds
"best" DS unit needs

.

r_Qﬁ remains

MULVOL

Determine those DS
units & no. of
equiv. '"best" rds
for each needed to
reach att. 1lvl. when

0
| of rds needed by | to reach att 1lvl w/o
| '"best" Corps or | exceeding critical
I GS unit. | constraint.
I

40, {

B-75

added to Corps + GS.
| g

multivolley reach
attack level w/o
xceeding weigh
constr?

1 volley use
less ammo than
gultivolley’

firing 1 volley
reach attack level w/g
gxceeding weight
constr?

multivolley reach
attack level w/o
exceeding weigh
constr?

Define Frac. Surv.

of Pers, Tanks
and APC.

& Rr

Determine actual tgt

posture, environment

1

SHMUVL

Attack tgt w/DS
units firing

Do

Shoot GS + DS

- one volley

1
!
!

8

B-83

Corps units
contribute to
his msn?

multivolley.
JAccount for all tgt
effects, but only

DS xds

B-65

Sum 3 Pers posture

survivors from all

volleys.
(= 1. if Mat Tgt)
= =] Shoot Corps = 7] Account for
@ + GS + DS Corps & GS units
B-81 | one volley B-g3 |multivolley

B-82




Subroutine CORP (cont)

Account for GS &/or
— DS firing 1 volley.

only GS units
be added?

Account for
- « Corps & GS
units firing
multivolley.

Corps units

this
msn?

fire

Do 56

— DA

Corps units N ' IF4 =
been added? NBA3 ,NEAJ)

this Corps unit

fire any rds?

GS units fire

this mission?

Add rds fired by this
unit to total fired

29
SHONVL

at this range; and
add to total rds
fired by this

Attack with DS unitsg
firing 1 volley
each.

unit.

' B-03 IAdd to system sums

the wgt & cost of

Key: K1 = NBA2

K2 = NEA2 C RETURN )
to indicate GS now

to be added.

rds; and, if any,
the no. of Pers,
Tank and APC

casualties.
18 [ ]
Time unit next avail =
time used til now +
SHONVL

time to fire all req'd

Account for all rds fired from all Corps unitsfiring full capability‘

Attack with GS units

rounds.

B-8
: firing 1

volley each. P — @
i B-69
(e ) (s

B-85

B-83 The following page is blank.







Shoot Corps and
GS multivolley

Subroutine CORP

SHMUVL

f

Attack w/GS units Sum the

firing mulvol.
Account for all

tpt cffects, but (= 1.

posture survivors
from all volleys.
if Mat Tgt)

3 Pers

only GS rds.

B-65

Do 5:
1F2 =
NBA3 ,NEA3

i
i

Does

unit

rds 2

this Corps

fire any

Add rds fired by this

Corps unit to total
fired at this range;

and add to total rds

fired by this unit.

Add to system sums
the wgt § cost of

rds and if any, the
no. of Pers, Tank §

APC casualties.

1

Time unit next avail.
= time used til now +
time between msns +
(for cannon only) the
to fire these

Account for all rds from all Corps units firing full capability.

time

rounds .

Account for all rds from all GS units firing full capability.

{(cont)

— iy | F4 =

Add GS to Corps
& DS multivolley

Do 57

NBA2 ,NEA2

GS unit

rds?

this

fire any

Add rds fired by this
GS unit to total fired
at this range; and,
add to total rds fired

by this unit.

}

Add to system sums

the wgt § cost of rds;
and, if any, the no.
of Pers, Tank & APC

casualties.

1

Time unit next avail
= time used til now +

time between msns +
(for cannon only) the

time to fire these

rounds .

B-85
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Program Element: Calculate Effects

Symbolic Name: EFFECT

Arguments in Call Statement:

(IA) - Identifies which fire unit on "A'" array is being considered.

(KR) - Identifies which round is being considered.

(IT) - Identifies position on target list of the target being consi-

dered.

Subroutines which call EFFECT: DIRSUP, AMASS, DIVISN, SHMUVL, SHONVL,
CORP

Subroutines called by EFFECT: COV

This subroutine performs effects calculations for two situations,
depending upon the calling subroutine. When called from AMASS, this
subroutine determines, for the particular fire unit, round and target
under consideration, 12 elements of datum for the '"A" array associated
with the fire unit. Estimated target data are used in these calcu-
lations. When called from the other listed subroutines, however,
EFFECT calculates, based upon actual target data, the actual effects

on the target of a previously calculated number of rounds the unit

will fire.

The two processes are outlined below:

A. When called from AMASS

In this situation EFFECT is used to calculate the number of
rounds required by a unit to reach the attack level, if that unit
were firing by itself. (In essence, the potential of the unit to

contribute to a mission is being evaluated, since these results will

B-86




Subroutine, EFFLCT

(Called from AMASS - Uses estimated tgt data)

)

(o
!

Identity: Rd Type,
Unit Id, Est tgt post,

Tgt arr & lv time.

t

-alculate Frac. Cov.
for the 3 Pers Post-
ures in both open §

lwoods for this rd.

t

l

Based on System Type
(Msl or Cannon), tgt
activity (static or
moving), § tgt loc.
error, calculate
CPE?, CPE.? and
RASR = v CPE7/CPE *

N

Pers

est main
tgt element
or Mat

Calculate Frac. Cov.
for Tanks § APC's in
both open § woods

for this round.

]

volley, OWN

Key the Frac

survivors from 1

=0

Calculate Fraction
Survivors for each
of 3 Pers Postures
in open § woods from

1 volley.

PERS

1

Cal. Frac. Surv.

from 1 volley for 3
Pers postures for
the est. tgt environ.
(A(14), A(15), A(16).
Set OW = Frac. Surv.
for this tgt environ.

and posture.

est main
tgt element
Pers or Mat?

MAT

[Calculate Fraction
Survivors for Tanks §
IAPC's in open & in

woods from 1 volley.

i

Cal. Frac. Surv.
from 1 volley for
tanks & APC posture
for this est tgt
environment (A(17) &
A(18)). Set OVN =
Frac. Surv. for this
tgt environment &
posture, Cal. Frac.
Surv. at each Tank §&
APC posture for sub-
sequent volleys.




be compared with other units' results to choose an optimum "mix" of

firing units.)

After defining the round, unit, estimated target posture, target
arrival and departure times and delivery errors, the subroutine calcu-
lates for the given unit and target parameters, the fractional coverages
(COV) which one round will provide against general target elements
(personnel or materiel) in both the open and wooded environments.

Then the fractional survivors in the specific target are calculated

for this unit firing one-volley of this round.

For non-observed fire missions, if the round is the HE-type, the
change in personnel posture from unwarned to warned is then assigned,
before calculating effects of subsequent volleys. Likewise, new errors
are assigned if the target is moving. If the one-volley target damage
(effects) meets the attack level then appropriate elements of the "A"
array are calculated to indicate the fractional survivors of target
elements (personnel or materiel) and the required number of rounds is
set at one-volley. Otherwise the subroutine begins an iteration pro-
cess to determine how many rounds must be added to one-volley in order
to reach the specified attack level. (A missile unit is dropped
from consideration if it requires more than one volley and if the
target is moving, since the time to prepare for subsequent volleys

is excessive for missile units.)

When the iteration process has determined the number of rounds

needed to reach the attack level, appropriate elements of the "A"
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tgt warned for
St
the 1°

volleyJ

Subroutind EFFECT (cont)

Calculate change in
Pers postures from
unwarned to wamed

for subsequent

volleys.

1

Cal. Frac Surv for

each Pers posture for
subsequent volleys.

(CPOST (1), (2) & (3))

Set A(12) = OW, the

Frac. Surv.

in this
tgt after 1 volley

from this unit.

1 volley
effects meet or
exceed attack
level?

moving & is this
a missile

tgt static

. 18
Set A(13), (req'd no.
of rds

from this unit
to reach attack level)

= Rd from 1 volley *

1/rd reliability.

main tgt element
Personnel or
Materiel?

PERS MAT

45

Set A(19), (20) & (21)

= Frac Surv of 3 Pers

Set A(22) & A(23) =
Frac Surv of Tanks §
APC's from all rds

Postures from all rds

from this unit vs this
tgt est envir § post.

from this unit vs tgt

est envir § posture.

{ 46
If no tanks §/or APC's
in tgt set A(22) and/
or A(23) = 1.

Lol )

STATIC

or moving?

Compute new errors §&

120
Start with 500 rds

for extra volleys

from this unit §

coverage for a

moving target,

determine Frac. Sury e
after 1 volley + .

B-91
500 rounds.
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array are calculated to indicate fractional survivors and total rounds
required, as done above for the one-volley solution. A unit is dropped
from consideration (because of inefficiency) if it requires over 980
rounds to reach the attack level, if an additional 500 rounds cannot
achieve at least 5% damage or if more than two volleys are required
against a moving target. 1In all cases control is returned to the

AMASS subroutine.
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Subroutine EFFECT (cont)

Key A(13), req'd rds
1vl.

‘rac, Surv. N

to reach att.

now >95% or are tota
rds added

>9807?

50,000,000, so that

this unit doesn't

!

C RETURN )

fire.

Surv.
.5% of

level?

Frac.

within

attack

Add or subtract rds

as necessary and re-

therefore can't fire.

calculate Frac. Surv.

2 Volley limit on moving target,

.

Set A(13), (req'd rds

this tgt

moving § does
it take >2

volleys?

from this unit to

1vl)

reach att. (Rd

in 1 volley + subsq.

rds) * 1/Rd Reliabil.

Set A(19),(20)&(21)

Surv. of 3

Set A(22) & (23) =
Frac. of Tank §

Frac. Surv.

est main

Pers Postures from
all rds from this
unit vs this tgt est

environ. § posture.

{

tgt element
Pers or Ma

APC's from all rds
from this unit vs
this tgt est environ-

ment and posture.

35

If no tanks and/or APC's
in tgt then set A(22
and/or A(23) = 1.

-G

B-91




B. When called to determine actual effects

In this situation EFFECT is used to calculate actual effects
of a pre-calculated number of rounds, given that a fire unit has been
selected to fire those rounds on a target. This is done only when
actual target data for posture, environment, and target radius
differs from the estimated values. Otherwise, data generated in

AMASS is still valid.

After defining the round, unit, actual posture, arrival and
departure time, number of rounds required and delivery errors, the
fractional casualties against target elements (personnel and materiel)
are calculated (COV). Then the fractional survivors from one volley
are calculated for the specific target, and, if necessary, these
values are also calculated for the effects of more than one volley.

As before, changes in personnel posture are made (unwarned to warned)
for HE ammunition used in non-observed missions. Program control is

then passed to the calling subroutine.
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Subroutine EFFECT (cont)
(When called to determine effects vs actual tgt data.)

C)
|

Identify: Rd Type; Unit Cal. Frac. Pers. Surv. from

ID; Tgt Posture; Tgt Arr § 1 Eff. volley for 3 Pers.

Lv Time; No. rds req'd. Postures for this tgt's act.
' environment. A(14),(15),(16).

Based on System Type (Msl Set OW = Frac. Surv. for

or Cannon); Tgt Activity this tgt's environ. § post.

(Static or Moving); & Tgt
Loc. Error, Calculate
CPER. CPE.. and RASR =

T 1CM HE
8
Calculate Frac. Cov. for 3 15
Pers. Postures in both Cal. Frac. Surv. in Cal. change in Pers.
open & woods for this rd. each Pers. Pesture postures from un-
‘ 7 for volleys CPOST wamed to warned for
Calculate Frac. Cov. for (1), (2)&(3). subsequent volleys.
Tanks & APC's in both open Reset NP = NPSET '
§ woods for this round. Cal. Frae, Surv. in
' each pers. posture
Set RPV = Effective rds for subsequent vol-
per volley. leys. CPOST (1),(2)
(rds/volley * Reliability) & (3).
14 Reset NP = NPSET
‘ Cal. Frac. Surv. for
SR Tanks & APC's in
rounds < one . hoth open § woods |
from 1 Eff. volley.
Set OW, the Frac. Surviv- Cal. Frac. Tenk &
ors from 1 Eff. volley = 0. APC Surv. from 1 Eff
' volley for this tgt
Cal. Frac. Surv. for the 3 envivonment A(17) &
Pers. Postures in both open (18). Add to OW
§ woods from 1 Eff. volley. Frac. Tank § APC I 5-95
Surv, for tgt envir. : Add in effects
If this is a Materiel tgt, § post. Cal. Frac. L Jof subsequent
assume Pers are in stand- — Surv. of Tank § APC volleys.
ing postuve. (NP« 1] for subseq. volleys.
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Set OVN, the Frac.
Survivors from the
req'd no. of rds
(<1 volley) = 0.

27

Cal. Frac. Surv. for
the 3 Pers Postures
in both open & woods

from required rds.

{4

If this is a Material
tgt, assume Pers are
1/2 Standing § 1/2

Prone Posture (NP=1)

l

Cal. Frac. Pers Surv.
from req'd rds for
the 3 Pers postures
for this tgt's actual
envir. A(14) (15) (16)
& (19) (20) (21)

Set OW = Sum of Frac

Surv for tgt envir §

posture.
Reset
NP = NPSET

Subroutine EFFECT (cont)

One volley or

less required.

Is this
personnel or

pateriel tgt?

Cal. Frac. Surv. of
Tanks & APC's in both
open § woods from
required no. of rds.
§is

Cal. Frac. Surv. of
Tanks § APC's from
req'd rds (< 1 volley)

for this tgt actual

environment, A(22) §
(23). Add to OW the
sum of Frac. Materiel

Surv. for this tgt

environment § posture.

= ’

If no tanks and/or

APC's in tgt, then
set A(22) and/or
A(23) = 1.

|

Set A(12) = OW, the

sum of survivors

L

from these req'd rds.

1
C RETURN )
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Subroutine EFFECT (cont)

Set A(12) = OW, the

after 1 effective

volley.

Frac, Surv. remaining

L.

Determine the
additional rds to be

fired (subsequent

volleys) .

| BY

Cal. Frac. Surv. for
the 3 Pers Postures

in both open § woods

after additional rds|

§ 37

Cal. Frac. Surv. for
the 3 Pers Postures
from all rds fired at
this tgt's actual
environment,

A(19) (20) & (21).
Set ATLVL = Sum of
all Frac. Pers Surv.
from all rds fired by
this unit vs this tgt

environment § posture.

l

Add in rds greater than

one volley required.

this a personne
or materiel

Cal. Frac., Surv. of
Tanks § APC's in both

open § woods from

additional rds.

40
Cal. Frac. Surv. of
Tanks & APC's from all

rds fired at this

actual tgt environment
A(22) & (23).

Set ATLVL = Sum of all
Frac. Surv. of all Pers
§ Mat tgt elements from
all rds fired.
= )
38

If no tanks and/or

APC's in tgt, then
set A(22) and/or A(23)
= 1.

l
Ce=D
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Program Element: Calculate Fractional Coverage

Symbolic Name: COV .
Arguments in Call Statement: None

Subroutines which call COV: EFFECT

Subroutines called by COV: None

This subroutine is an approximation model which calculates a
circle-on-circle coverage of one round (defined by a radius of
effects) on a target (defined by a target radius), with known

delivery errors. The expected coverage formula is

! 3.5 CPE,
FC1 =
Rp AL(R) ¢ (R) dR
0

where .

FC, = Expected area of target covered by one round

=~
[}

Distance between target center and center of effects
circle

AT(R) = Area of target covered by the effects circle whose
center is R units from the center of the target.

¢ (R) = Gaussian delivery error density function evaluated at
R. See Reference 6.

6Report, An Operational and Cost-Effectiveness Study of the LANCE
Missile System (U), Vol III, USACDC/USAMC Study, April 1965. SECRET
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Subroutine COV

Tl = REF/R,
T2 = (REF/RT)2

RMAX = REF + RT
TEMP = 3.61 X CPET

[}

CPS1

PR 2
l./LH.’.T

6

Frac. Coverage Frac. Coverage
EC1 = T2 EC1 = 1.

RMAX1 = RMAX RMAX1

"
>~
u

| [ ‘ ]
B

DR1 = RMAX/16 C )
R = DRI RETURN
DR = R
DELTA = DR1/4

B-99
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Subroutine COV

TX = R/RT
n _ THZ + T2-1
CB = ==+ 71

(cont)

B = ARCCOS (CB)

D = ARCCOS (CD)

SD = v1-CD=

3

FIR =

D + (B*T2) - TX*SD)

T

[ 5]

In 2 *

R*e

-(1n 2 * R2/CPET?)

RHOR =

O T6 = FIR * RHOR

FR = FR + T6

CPET?2

Cem -

Frac. COV =
ECl =
= FR * DRl

B-99
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Program Element: Print Data Outputs

Symbolic Name: OUTPUT

Arguments in Call Statement: None
Subroutines which call OUTPUT: Main Program

Subroutines called by OUTPUT: None

This subroutine provides the hourly data outputs throughout the

course of the computer game.

The initial prints include game time, game '"mix" identifier, and
the cumulative number of acquisitions, personnel, tanks, APC's and

Military Worth points acquired up to the printed game time.

The subroutine then credits 4 personnel per tank killed and 15
personnel per APC killed to the total of personnel killed. (Calcula-
tions made during the course of the computer game assume these per-

sonnel are inside vehicles, and are therefore, not included in

personnel damage assessments.) The subroutine then prints for each
system allowed in RDMIX, the total cost and weight of ammunition ex-
pended and the number of personnel, tanks and APC's defeated, along
with a grand total of all systems. Additionally, the percent of
"queued" missions (missions not fired and dropped from the target

list) and the sum of Military Worth points scored are also printed.

Then a table is printed showing round expenditures by one-
kilometer range increments (up to 30 kilometers) for each round

allowed in RDMIX, along with a cumulative total for each round.
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Subroutine OUTPUT

&
I

Dimension Variables §
Initialize Counters

!

Print Game Time; Mix Identifier;
Total Acquisitions; and the total
Personnel, Tank, APC's, § Military

Worth points acquired til now.

For each system in game calculate
the number of personnel killed
inside defeated vehicles and add

to total of personnel killed.

Print for each system in game
the cost § wgt of ammo fired
and the no. of Personnel, Tanks,
and APC's defeated til now.

Sum the totals for all systems;
and calculate % "Q" i.e. the %
of all acquired msns which have
not been fired and have been

dropped from consideration.

Print '"til now" totals for ammo
cost § wgt; Pers, Tank and APC
kills; % »Q"; and Military Worth

of defeated targets.

B-101

Print column headings for round
vs range tabulation from 1 to
0 km.

For each round in the mix, print
the number of rounds fired at
each km range increment from
1 to 30 km; and print the sum

for each round.

Calculate summaries for Other
Missions, regular tgts and

their totals.

Print summaries of acquisitions;
targets; '"Q"ed missions; and
missions fired, defeated and
lost. Print queued mission

summaries.

Clear arrays used for

summing kills of

personnel in vehicles.

C=

The following page is blank.







Next a table is printed showing number of acquisitions, targets,
queued missions, queued missions plus missions still on the target
list, missions fired, missions defeated, and missions fired but not

defeated (lost), broken down by '"other'" missions, regular targets and

a sum of both.

Finally, a queued mission breakdown is printed, along with target

list, reacquired mission and combined target totals.

After clearing summation counters if the game is over, control is

returned to the main program. See Sample Output in Appendix E.
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Program Element: Special Missions

Symbolic Name: SPECIL

Arguments in Call Statement: (IT) - Identifies position on target
list of the target being considered.

Subroutines which call SPECIL: Main Program

Subroutines called by SPECIL: None

This subroutine provides for attempts to fire the special or
"other'" type missions, i.e. Smoke, Illumination or HEI. After
setting keys to indicate the appropriate acquiring echelon, this
subroutine examines the list of fire units at that echelon to
determine which are not busy and have enough rounds available to
fire the pre-calculated number of rounds required. (The number of
rounds required for each type system are read from tape (RTAPE)

when the target list was input.)

Since smoke and illumination rounds are not included in the list
of rounds input; and since HGI missions usually fire HE type ammuni-
tion, this subroutine searches through the allowed rounds for each
available fire unit to find the minimum cost HE round. Rounds fired
for these type missions will then be credited to the minimum cost HE

round for the fire unit.

The subroutine then determines which single available unit can
accomplish the mission with the least total cost of ammunition and
proceeds to credit the rounds fired to that unit, determines the time

used by the unit and increases the military worth point counters.
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m— — gy | S =
{ 1,NFU

Examine next unit in game.

Subroutine SPECIL

( CALL ) [dentify acquiring Initialize counters
echelon (MORG) . and keys

j
1

DO 1

unit match an
allowable

the proper echelon

§ not busy? system?

Print error

21
Increase counter of units available
(NA) § define for this unit:

statement.

A(27) = Placement No. on unit list.

A(1) = Placement No. on system

list.
A(2) = Time used by unit til now. (:7 STOP ’
A =_Rds now on hand,

this tgt Mil Y

Worth > 10 (ie

1

Cat 1)?

A(4) = Max rds capable of firing

at this target equals least of:

A(4) = Max rds capable of firing

at this target equals least of: (1) Max rds unit allowed to fire

at this type tgt X% of unit in

(1) Max rds unit allowed to fire place.

at this type tgt (static/moving (2) Max hourly ROF - rds fired
X% of unit in place. in last 60 mins.

(2) Max hourly ROF - Rds fired (3) 1/2 Basic Load + 1 days

in last 60 mins. resupply - rd fired til now.
(3) 1/2 Basic Load + no. rds (4) 3/4 Basic Load + no. rds
resupplied til now - rd fired rcsugplied til now - rds fired
til now. til how.

1

Define for this unit:

A(3) = Max ROF (Rd/Hr/Tube) vs this tgt.

A(5) = Frac. of unit in place,

A(6) = Unit Easting } :

A(7) = Unit Northing Location (kM)

A{8) = Unit Echelon ’ o o
A(9) = (Gun-Tgt Range)? (KM?)
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After setting a key to indicate that the mission was accomplished

(=defeated) control returns to the main program.

If the acquiring echelon does not have a unit which can accomplish

the mission other echelons are then searched in the following order:

Acquiring Echelon Next Attempt Final Attempt
DS GS CORPS
GS DS CORPS
CORPS GS DS

If no unit can be found to accomplish the mission from among all
echelons, control returns to the main program where this mission will

be removed from the target list and counted towards the sum of queued

missions.




Examine next unit in game.

Subroutine SPECIL (Cont)

Check AMSN array to
determine the
predefined number
of rds this unit
needs to fire this
mission = A(13).

this unit have

enough rds on

Examine next rd in game.

— — DG -
1,NRDS

Do 4

cost to fire

this rd allowed

this rd < previous

for this unit § is tg

within range? least-cost rd?

!

CSTM = Cost for this uni¢ to fire this mission

A(24) = ID No. of least-cost rd for unit
JFS = This unit's psn no. on list of units considered.

Define for this untt:

Allow least-
cost unit to
fire.

least-cost
for this unit > max any unit at

this echelon fire

ost allowed}
this msn?

Increase count of units ’ B-108

which can do msn. (NAK) - Examine
Other

Echelons.




Subroutine SPECIL (cont)

What

DS CORPS

chelon acquired

this msn?

32

lave

GS units been

DS units been

GS units been

tried? .
tried?

Have

Corps units been DS units been

=D

Set MORG = 2 Set MORG = 3 Set MORG = 1 Set MORG = 2
(Try GS units) (Try Corps units) (Try DS units) (Try GS units)

1 !
4 34

Reset all elements

tried?

of A array = 0.

@ ‘ Add Military Worth of

B-105 this tgt to sum of
Add to system sums, Militarv Worth Counter
the wgt & cost of (SMW} .
rds fired here. l "
l Key DEFSP = 1.0 to
indicate that msn
Add the rds fired to the
total of rds fired by Time unit next avail = was completed. d
this unit; § add to the time used til now + timg ‘
total of these rds fired to fire these rounds. -

at this range. C RETURN )
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APPENDIX C

PROGRAM VARIABLE LISTING
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AE

AMSN

AMWS

AOP

APC

ATLVL

AWP

BLD

ccov

CPER

CPK

CPOST

CRIT

50 x

10

10

10

50 x

50 x

10

10

10

10

10

10

Input
Units

Real
2
1/m”

Real
Real
Real

Real

Real

Real

Rd/Unit

Real

Real

Meters
Meters

Real

Real
Meters
Meters

Meters

Real

COMMON TERMS

Meaning

Array of data for each unit vs a
given target.

1/Rds Area of Effects (For HE
munitions, this is set = 0)

List of target ID and number rounds
each system needs to fire a given
special (OTHER) mission.

Accumulates total Military Worth
points scored on attacked targets.
PK at the 10 range increments for
each round vs APC's in open.
Accumulates fractional survivors of

APC as fire units are added to
attack.

Attack level - the maximum % of

survivors allowed after firing.

PK at the 10 range increments for
each round vs APC's in woods.

Fire Unit Basic Ammo Load
Fractional coverages for given
condition for 5 posture elements in

open & woods.

Py at 10 range increments for each

round vs crouching personnel in open.

Remarks

See "A" Array Data

Sub. HEINP & ACMINP

Sub. RTAPE & SPECIL
See Table 3.6

See ACMINP & HEINP

Used only in one-
volley attack method.

Initially set at .5.
If exceeded, cannot
fire.

See ACMINP & HEINP

Sub. RDSYS

See EFFECT

See ACMINP & HEINP

RA-Rd CPE at specific Gun-Target Range See INTERP

Total CPE at specific G-T Range

Py at specific Gun-Target Range for

the 5 posture elements in open &
woods.

The fractional survivors in the five

posture elements after the lst volley.

Rd-Rd CPE at each of 10 Range Incre-
ments.

Total CPE at each of 10 Range Incre-
ments.

Rd. Radius of Eff'ects at specific Gun-

Target Range for the 5 postures in
open & woods.

Accumulates total cost or weight of
rounds as f{ire unite are added to
ettack.

See INTERP

See INTERP

See EFFECT

Sub. RDRND

Sub. RDRND

See INTERP

Used only in one-
volley attack method.




Name

CRITP

CXID

DEFSP

DELT

DEP

DRMX

DROF

DSFLAG

DVFLAG

EC1

EXCES1

50

50
50

10

50 x

16

50

10

10

10

Input
Units

Real

Real

Int.

Kilo$/Rd
Rd/Kilo$

Real

Real

Real

Alpha-
Numeric

Real

Decimal
Hours

Real
Real
Rd/Tube/

Msn

Rd/Min/
Tube

Real

Real

Real

Real

COMMON TERMS (CONT)

Meanin

Intermediate sum of cost or weight
of rounds as fire units are added
to attack.

Critical Factor: Set = Weight or
cost for each round, per CRTERA.

Keys ammo cost or weight as
critical.

Rd. Cost

1/Rd. Cost

Fractional survivors from one
volley for S posture elements in

open & woods.

Absolute maximum value for round
cost or weight.

Pg at 10 range increments for each

round vs crouching personnel in
woods.

Force Identifier Code

Key to indicate that "OTHER MSN"
has been undertaken.

Time Increment = .25

Game cycles thru target list each
DELT.

% of round recoverable misfires.
1/% of round recoverable misfires.
Maximum rounds allowed vs moving

target.

System maximum rate of fire vs
moving target,

Key to indicate that DS units have
been tried.

Key to indicate that GS units have
been tried.

Fractional coverage for a given
posture & environment.

Key to indicate that one-volley
method needs excessive weight.

Remarks

Used only in one-
volley attack method.

Sub. RDMIX

Sub. RDMIX

Sub. RDRND
Sub. RDRND

See EFFECT

Initialized as
10° in Main Program.

See ACMINP & HEINP

Sub. PRELIM

See SPECIL

Sub. PRELIM

Sub. RDRND

Sub. RDRND

Sub. RDSYS

(Converted to Rd/FU/
Msn)

Sub. RDSYS

(Converted to Rd/Hr/
Tube)

See COV

Used only in one-
volley attack method.




FACT

FH

FM

FRWM

FSID

HNMX

IFM

IFONE

177]
ke
N
o

10

100

6 x 100

10

10

100

50

10

Input
Units

Real

Real

Real

Real

Real

Real
Real
Rds.
Rds.,
Rd/Tube/

Hr

Int.

Int.

Msns.

Int.

Tgts.
Int.
Int.

Tgts.

Int.

COMMON TERMS (CONT)

Meaning

Key to indicate that multi-volley
method needs excessive weight.

Fractional part of last volley
needed to reach attack level.

Game Intensity Key

Accumulates fractional survivors
of personnel in foxholes as fire
units are added to attack.

Fractional part of last fire unit's
available rounds needed to reach
attack level.

Fraction of fire units in place
during moves.

Identifies each fire unit by system
ID.

Lists total ammo fired for each fire

Hemarks

Used only in multi-
volley attack
method.

Used only in one-
volley attack
method.

Sub. PRELIM

Used only in one-
volley attack
method.

Used only in multi-
volley attack
method.

Sub. RDSYS

Sub. RDFU

unit for current & last 5 quarter hours.

1/2 Fire Unit Basic Ammo Load
Maximum rounds allowed to fire in 1

hour.

Identifies last fire unit to fire all
available rounds, as fire units are
added.

Identifies last fire unit which

fires a full volley, as fire units
are added.

No. of "OTHER" Msns. acquired.

Keys those fire units, by echelon,
which are allowed in the game mix.

No. of targets in tarpet (TN) array.
Keys the rounds allowed in the mix.
Keys the systems allowed in the mix.

No. of targets on Partially Defeated
List (TLOST).

A given target position in TN Array.

See RDSYS

Sub. RDSYS
(Converted to Rd/Fu/
Hr)

Used only in multi-
volley attack
method.

Used only in one-
volley attack

method.

Sub. RDMIX
Sub. RDMIX
Sub. RDMIX

Used to place tar-
gets in priority
position.




Name

MFEAT

MIXID

MORG

NA

NAl

NACQ

NB

NBAl

NBA2

NEA3

NFM

NOMF

NP

NQ
NQD

NQLP

Input
Units

Tgts.

Alpha
Numeric
Int .
Int.
Int.
Acquisi-
tions
Int.
Ints
Int.
Int.
Int.
Int.
Int.

Int.

Fire Msns
Msns.
Fire Units
Msns.
Msns.

Int.

Msns.

Tgts.

Tgts.

COMMON TERMS (CONT)

Meaning Remarks

No. of targets on Defeated Target List (TDFT).

System-Rd-Fire Unit Game Mix Sub. RDMIX
Identifier.

Key to which echelon is being 1-Ds, 2 -GS,
massed in AMASS. 3 - CORPS

Counts available Fire Units
during massing process.

Indicates position in "A" array Used only in multi-
of best fire unit. volley attack method.

Sum of target acquisitions.
Indicates position in "A" array
of 1lst fire unit in a given echelon.

Indicates position of 1st DS fire
unit in "A" array.

Indicates position of 1lst GS fire
unit in "A" array.

Indicates position of 1lst CORPS
fire unit in "A" array.

Indicates position in "A" array of
last fire unit in a given echelon.

Indicates position of last DS fire
unit in "A" array.

Indicates position of last GS fire
unit in "A" array.

Indicates position of last CORPS
fire unit in "A" array.

Sum of all missions fired.

Sum of all targets/msns defeated.

Number of Fire Units Sub. RDFU
Sum of "OTHER MSNS" acquired.

Sum of "OTHER MSNS" fired.

Posture Mix Identifier for main Sub. RDFU
target element.

Total of all msns not undertaken.

Sum of targets which depart prior to
firing.

Sum of targets not fired due to low
priority.
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Name

NQUM
NRDE

NRO

NRFD

NRW

NTGT

ONCRT

ORVP

PERO

PERW

PII

PO

POST

PWP

Qi

QuVv

Size

Input
Units

12

12

100

S0 x

12 x

50 x

10

100

12

10

11

10

Msns.
Rds.

Rds.

Reacq's

Rd.

Tgts.

Sites
Systems

Tgts.

Real

Real

Real

Real

Real

Real

Real

Real

Real

Rds.

Rds.

Real

COMMON TERMS (CONT)

Meaning

Sum of "OTHER MSNS" tried but can't do.

Number of rounds in force.

The number of round types allowed
to fire vs a given target posture
in open.

Sum of reacqs of defeated targets.
The number of round types allowed to

fire vs a given target posture in
woods.

Sum of targets which are combined.

Number of sites for each fire unit.
Number of Wpn System Types

Sum of targets acguired.

Total cost or weight (whichever is
critical) to reach attack level.

Rd. ID Number of the rounds allowed
to fire vs a given target posture
in open.

% of target element in open.
% of target element in woods.
1i/n

Accumulates fractional survivors
of praone personnel as fire units
are added to attack.

Pg at the 10 range increments

for each round vs prone personnel
in open.

Table of 12 possible posture mixes.

PK at the 10 range increments for
each round vs prone personnel in
woods.

1/4 Fire Unit Basic Ammo Load.

Number rounds required by "best"
available fire unit to reach
attack level.

Ratio of rounds needed by a fire

unit compared to rounds needed
by "best" fire unit.
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Remarks

Sub. RDRND

Sub. RDFU

Sub. RDFU

Targets within 200m
of each other.

Sub. RDFU
Sub. RDSYS

Counts only lst
acquisition.

Used only in one-
volley attack
method.

Sub. RDFU

Constant term.
Used only in one-

volley attack
method.

See AcMIyp & HEINP

Sub. PRELIM

See ACMINP & HEINP

See RDSYS

Used only in multi-
volley attack
method.

Used only in multi-
volley attack
method.




RE

REF

REFIRE

REL
RELI
R+ IX

RNDID

RPV

RSPY
RT

RTP

SAPC

SAVEl

SAVE2

SAVE3

SMCRT

SNMX

Size

50

50 x

50 x

50
50

50

10

50

10 x

10

30

10

10

Input
Units

2]

KM°

Rds.

Meters

Meters

Real

Real
Real
KM

Real

KM

Rd/volley

R4/FU/Hr
Meters
Real

Real

APC's

Real

Real

Real

Real

Rd/Tube/Msn

COMMON TERMS (CONT)

Meaning

Rd. Max Ra.nge2
Sums for each round type the no.
of rounds fired at 1, 2,thru 30

or more KM.

Rd. radius of effects (For HE
munitions, Py values are set).

Set equal to round radius of
effects for given condition in
calculating coverage.

A key to indicate reattack at
a lower attack level is to be tried.

Rd. In-flight reliability
1/Rd. In-flight reliability
Rd. Max. Range

Rd. ID Number

10 Range Increments per rd.
No. of rds/volley for a given
fire unit.

Fire Unit Ammo Resupply Rate
Target Radius

Key to round type (ICM or HE)

Sum of ammo cost & weight and number
of personnel, tank & APC defeated.

Sum of number of APC acquired.
Temporary storage of fractional
personnel survivors from previous

attacks.

Temporary storage of fractional tank
survivors from previous attacks.

Temporary storage of fractional APC
survivors from previous attacks.

Total cost or weight (whichever is
critical) needed to reach attack
level.

Sum of Mil Worth of damaged tgts.

Max. rds. allowed vs static tgt.

Remarks

Sub. RDRND

Sub. HEINP & ACMINP

See EFFECT

Sub. RDRND
Sub. RDRND
Sub. RDRND
Sub. RDRND

Sub. RDRND 2
(Converted to KM°)

Sub. RDSYS

Sub. RDRND

Sums for each
system.

Used only in multi-
volley attack
method.

Sub. RDSYS
(Converted to Rd/FU/
Msn)




SPERS

SQN

SROF

STANK
STYP

SURV

SURVP

SYSID

SYSRD

TA

TBM

TD

om

Size

50 x 10

10

10

50 x 10

10

10 x 10

8 x 100

10

8 x 100

1000

Input
Units

Real

Pers.

Rds.

Rd/Min/Tube

Real

Real

Real

Real

Real

Real

Real

Real

Decimal
Hours

Hr. min

Minutes

Hr. min

Real

Real

COMMON TERMS (CONT)

Meanin

Py at the 10 range increments for

each round vs standing personnel in
open.

Sum of number of personnel acquired.
Accumulates total number of effective
rounds needed as fire units are
added.

System maximum rate of fire vs

static tgt.

Accumulates fractional survivors
of standing personnel as fire units
are added to attack.

Sum of number of tanks acquired.

Key to system type (Cannon or Missile)

Accumulates total fractional sur-
vivors of all target elements as
fire units are added.

Intermediate sum of fractional

survivors of all target elements.

PK at the 10 range increments for

each round vs standing personnel
in woods.

Wpn system ID Numbers

List of Rd ID's allowed for each
system.

Game Clock Time

Arrival Time for fire units at each
site.

Time Between Missions - Time for
fire units to prepare for and fire
one volley.

Departure Time for fire units from
each site.

List of defeated tgt. ID numbers.
Accumulates fractional survivors of

tanks as fire units are added to
atteck.

C-9

Remarks

See ACMINP & HEINP

Used only in multi-
volley atteck
method.

Sub. RDSYS
(Converted to
Rd/Hr /Tube)

Used only in one-
volley attack
method.

Sub. RDSYS

Used only in one-
volley attack
method.

Used only in one-
volley attack
method.

See ACMINP & HEINP.

Sub. RDSYS

Sub. RDFU

Sub. RDFU
(Converted to
Decimal Hours)

Sub. RDSYS
(Converted to
Hours)

Sub. RDFU
(Converted to Decimal
Hours)

Used only in one-
volley attack
method.




Name

TIOST

TMX

TN

TN28T

m‘\()lx

TOP

TPFU

TR

Wl

WAIT

WAIT2

WAIT3

Size

Input
Units

5

30

50

50

x 1000

x 300

33

x 10

10

100

x 10

Real

Decimal
Hours

Real

Pers.

Tanks

APC's

Real

Pers.

Real

Tubes/Unit

Real

Decimal
Hours

Real

Decimal
Hours

Real
Real
Metric

Tons

Metric
Tons

Metric
Tons

COMMON TERMS (CONT)

Meaning

Array of partially defeated tgts.

Game End Time

A priority listing of targets
to be considered for attack.

Temporary storage of number of
personnel survivors in target

at start of attack by a given fire
unit.

Temporary storage of number of
tanks in target at start of attack
by a given fire unit.

Temporary storage of number of
APC's in target at start of attack
by a given fire unit.

Temporary storage of target data.

No. of personnel in target outside
of tank & APC.

PK at the 10 range increments for
each round vs tanks in open.

No. of tubes (launchers) per fire
unit.

Key to indicate target was attacked.

Clocks of time used by each fire unit.

Py at the 10 range increments for

each round vs tanks in woods.

Game Start Time

1n 2.
2 1ln 2.

Total weight of rounds needed for
one-volley attack.

Total weight of rounds needed for
multi-volley attack.

Total weight of rounds needed for
a single DS fire unit to attack.

c-10

Remarks

Includes Tgt. ID,
£ Pers, Tank & APC
Survivors.

Sub. PRELIM

See Table 3.6

See RTAPE

See ACMINP & HEINP

Sub. RDSYS

See ACMINP & HEINP

Sub. PRELIM

Constant term.
Constant term.

Used only in one-
volley attack
method.

Used only in multi-
volley attack
method.

Used only in DIRSUP.




Name

WARN

wGT

WGTI

WRVP

o
e

1<2]
ey
(33
o

50

50

50

J2 x "I2

8 x 100

8 x 100

Input
Units

Seconds

Metric
Tons/Rd

Rd/Metric
Ton
Real

Real

Rds.

KM

COMMON TERMS (CONT)

Meaning

Rd. Bigniture (Warning)

Crated Weight per round.

1/Crated Weight per round.

-1./1 x 1n. 7

Rd. ID Number of the rounds allowed
to fire vs a given target posture

in woods.

X-coord (Northing) of fire unit at
each site.

No. rounds a given fire unit needs

to reach attack level.

Y-coord (Easting) of fire unit at
each site.

Remarks

Sub. RDRND

Sub. RDRND

Sub. RDRKD
Constant term

Sub. RDFU

Sub. RDFU

Also used as a key
vhen calling EFFECT
from AMASS.

Sub. RDFU

The following page is blank.
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Name

DN

IT

JK

JL

TOUT

Units

Real

Real

MAIN PROGRAM VARIABLES

Meanin

Counter for placing target in game FR times.

Target frequency at this game's intensity.

Subscript to identify elements in ammo counter array FT.
Subscript to identify targets in target array TN.

Subscript to identify fire units, "A" array elements and
TLOST elements.

Subscript to identify targets on list of defeated targets
TDFT.

Subscript to identify targets on array of partially defeated
targets TLOST.

Subscript to identify fire units in "A" array & elements in
TLOST array.

Subscript to identify elements in AMSN array.
Number of targets on TN array at start of 15 min game cycle.
Key for the echelon which acquired a given target.

Counter to control OUTPUT frequency.

The following page is blank.







Name

[

LK2
LTA

LTD

NS
XTA

Units

Int.
Ise,
Real

Tt .

Int.
Int.

{eter32
Submissiles
Int.
Int.
Int.
Real
Real
Meters
Real
Real
Real

Meters
Int.
Int.

Int.
Int.

Rounds
Rounds
Int.
Int |

Sites
Real

Real

SUBROQUTINE VARIABLES

Meanin
PRELIM

Subscript used to identify each of 12 postures in POST array.
Subscript used to identify data points for each posture.
I = 3.14159 (A constant term)

RDSYS

Subscript used to identify inputs for each system.

RDRND

Subscript used to identify data inputs for each round.
Subscript used to identify inputs at each of 10 ranges for
each round.

ACMINP

List of Lethal Areasat 10 range increments.

Number of submissiles in a given round.

Subscript to identify a given round.

Subscript to identify the 10 RE's and Py 's for given round.
Subscript to identify 10 Lethal Area inputs for given round.
Intermediate value in calculating Py's vs open targets.
Intermediate value in calculating PK's vs wooded targets.
Y-intercept of Radius of Effects vs Range Plot for given round.
Slope of Radius of Effects vs Range Plot for given round.
Submissile reliability in open environment for given round.
Submissile reliability in wooded environment for given round.

HEINP

List of 100 Lethal Areas at 10 ranges for 10 postures.
Subscript to identify a given round.
Subscript to identify 100 Lethal Areas.

RDFU

Subscript to identify fire units, systems, and postures.
Subscript to identify fire unit sites and rounds allowed for
each system & posture.

Number of rounds allowed vs open targets with a given posture.
Number of rounds sllowed vs wooded targets with a given posture.
Used to convert fire unit arrive times from hr-min to decimal
hours.

Used to convert fire unit departure times from hr-min to decimal
hours.

Number of firing sites occupied by a given fire unit.

Used to convert fire unit arrive times from hr-min to decimal
hours.

Used to convert fire unit departure times from hr-min to decimsl
hours.




Name

ICRT

J

KFACT

IKZ

- O

KI

2

A9
ASUM

CONSTR
IDs

IDS1
IR

IRNG

IS

Units

Int.

Int.

Tt
Int.

Int.
JnE.

Int.
Targets

Int.
Int.

K4
Int.

Int.
Int.
Int.

Int.
Int.

KM
Real

Decimal
Hours
Kilometric
Tons

Int.

it .
Int.

KM

Int.

SUBROUTINE VARIABLES (CONT)

Meanin
RDMIX

Subscript to identify systems, rounds, fire units and ammo
critical parameter.
Defines critical ammo parameter (either cost (1) or weight (2).)

TZERO

Subscripts to identify systems, rounds, targets and associated
data during initialization of arrays & lists.

RTAPE

Subscript to identify various systems for "OTHER" msns.
Game Intensity Key (l=Low; 2=Mid, 3=Base, L=High)

REMOVE

Subscript to identify 30 target parameters per target on

target list.

Number of targets remaining on target list after a given target
is removed.

Subscript to identify a target's position on target list.
Position on target list (TN) of target to be removed.

COMPAR

Distance squared between 2 acquired locations of same target.
Subscript to identify target on defeated & partially defeated
lists and data pointson target list.

Subscript to identify target on target & defeated target
lists and data points on TLOST array.

Subscript to identify target on TLOST array; specifies target
position on target list.

Subscript to identify target position on target list.

Defines position of a given target on target list.

Defines maximum number of tergets carried on target list.

DIRSUP

Gun-Target range for the fire unit firing the DS mission.
Sum of fractional personnel survivors (standing, crouching
and prone),

Time used by cannon fire unit to fire more than 1 volley.

Maximum total weight of ammo allowed vs target.

Subscript to identify a DS fire unit on "A" array (array of
available units).

Subscript to identify closest DS fire unit to terget.
Subscript to identify best round of closest DS fire unit to
target.

Subscript to identify gun-target range rounded off to nearest
KM,

Subscript to identify the system of the closest fire unit to
target.

C-16




IXZ
RANGE

RNGINT
TOE

D1

“EER

KS

REI
RG

CcT
CT1vV
CTMIN

1
INS

IR
IS
IT
JF
L
LK1
LK2

LSYS

NS

Unitse

InAt.

int.

KM2

KM
Personnel

Kilo $ or
Metric Tons
Kilo $ or
Metric Tons
Kilo § or
Metric Tons
Int.

Int,

Int.

Int.

Int.

Int.

Ipt:
Int.

Int.
Int.
Int.

Sites

SUBROUTINE VARIABLES (CONT)

Meaning
DIRSUP (Cont'd)

Subscript to identify which target on target list is being
attacked.

Subscript to identify which fire unit of all those input is
being used. >

(Gun-target range)” for the fire unit firing mission.

Used to round off the gun-target range to nearest KM.
Number of personnel (if any) in tanks & APC's.

INTERP

Proportional part of interval between 2 entries in RNG
array .

Interval between 2 entries in RNG erray.

Subscript to identify a fire unit in “A" array.

Subscript to identify a round in list of input rounds.
Subscript to identi smallest entry in RAG array which is
> (Gun-Target Range)

Subscript to identify largest entry in RNG array which is <
(Gun-Target Range)?

Subscript to identify entries in CRE & CPK lists.

Fractional Interval of (Gun-Target Range)2 between 2 entries
in RNG array.

Round radius of effects (ICM) or Pgx (HE) at Gun-Target Range.
(Gun-Target Range)2 for a given fire unit.

AMASS

Final (minimum) value (cost or weight) for the "best' round
used with a given fire unit.

Final (minimum) value (cost or weight) for 1 volley of best
round used with fire unit.

Intermediate minimum value of critical factor (cost or weight)
for fire unit.

Subscript used as a counter in setting up TEMPA list.
Subscript te identify the site at which & fire unit is now
located.

Subscript to identify which of the input rounds is being
considered.

Subscript to identify the system for the fire unit being
considered.

Subscript to identify which target on the target list is being
considered.

Subscript to identify which fire unit of input fire units is
being considered.

Subscript to check which rounds are allowed vs a given posture.
Number of round types allowed vs this target's posture (open
environment).

Number of round types allowed vs this target's posture (wooded
environment).

Subscript to identify the system for the fire unit being
considered.

Bubscript to identify the rounds allowed for the fire unit
being considered.

The number of sites a given fire unit occupies during the
game.
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Name Units

R Rounds
TEMPA (12) Real

A Rounds

A9 KM

ASUM Real

B Decimal Hours
IF3 InE,

IFk Tot .

IK Int.

IQ Int.

IR Int.

IRNG K4

Is Int.

w0 Int.

IXxz Int.

JF Int.
RNGINT KM

TEMP Rounds
TN28 Real
TN29 Real

TN30 Real

TOE Personnel
A9 KM

ASUM Real

B Decimal Hours
IF3 Int.

IR Int.

IRNG KM

SUBROUTINE VARIABLES (CONT)

Meanin,
AMASS (Cont'd)

Intermediate, then final number of rounds a given fire unit
can fire vs target.

Intermediate storage for fire unit data while determining
"best" round.

Intermediate value of rounds a given fire unit can fire vs
target.

DIVISH

Gun-Target Range for a given fire unit firing the mission.
Sum of fractional personnel survivors (standing, prone, and
crouching)

Time used by a cannon fire unit to fire more than 1 volley.
Subscript to identify psn on "A" array of fire units firing
multi-volley method.

Subscript to identify psn on "A" array of fire units firing
one-volley method.

Subscript to identify the system for the "best" fire unit
firing multi-volley method.

Counter used to initialize QUV 1list.

Subscript to identify "best" round of fire unit being
considered.

Subseript to identify Gun-Target Range rounded off to
nearest kilometer.

Subscript to identify the system for the fire unit being
considered.

Subscript to identify which target on target list is being
attacked.

Subscript to identify which fire unit of all those input is
being considered.

Subscript to identify which fire unit on "A" array is being
considered.

Used to round-off the Gun-Target Range to nearest kilometer.
Defines the number of rounds a given fire unit fires in one
volley.

Fractional personnel survivors in target prior to attack
(by multi-volley).

Fractional tank survivors in target prior to attack (by multi-
volley).

Fractional APC survivors in target prior to attack (by multi-
volley).

Number of personnel (if any) in tanks and APC's.

SHMUVL

Gun-Target Range for a given fire unit firing the mission.
Sum of fractional personnel survivors (standing, prone and
crouching).

Time used by a cannon fire unit to fire more than one volley.
Subscript to identify psn on "A" array of fire unit being
considered.

Subscript to identify "best" round of fire unit being
considered.

Subscript to identify Gun-Target Range rounded to nearest
kilometer.
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Name

IS

Ie

IXZ
JF
RNGINT

TN28

A9
APCPO

ASUM
IF2
IR
IRNG
IS

IT

IX2

RNGINT
TEMP

TKPO

TOE

A1(2,50)
B(27)

CORSTR

Units

Int.

Int.

Int.
Int.
KM

Real
Real
Real

Personnel

Real
Real
Int.

Int.

IRty

Int.

Personnel

Real
Real

Metric Tons

SUBROUTINE VARIABLES (CONT)

Meaning
SHMUVL (Cont'd)

Subscript to identify the system for the fire unit being
considered.

Subscript to identify which target on target list is being
attacked.

Subscript to identify which fire unit of all those input is
being considered.

Subscript to identify which fire unit on "A" array is being
considered.

Used to round-off the Gun-Target Range to the nearest kilo-
meter.

Fractional personnel survivors in target prior to multi-
volley attack.

Fractional tank survivors in target prior to multi-volley
attack.

Fractional APC survivors in target prior to multi-volley
attack.

Number of personnel (if any) in tanks & APC's.

SHONVL L

Gun-Target Range for a given fire unit firing the mission.
Fractional APC survivors from last fire unit firing (1 volley
or less).

Sum of fractional personnel survivors (standing, prone and
crouching).

Subscript to identify psn on "A" array of the fire unit being
considered.

Subscript to identify "best" round of fire unit being consi-
dered.

Subscript to identify Gun-Target Range rounded off to nearest
kilometer.

Bubscript to identify the system for the fire unit being
considered.

Subscript to identify which target on target list is being
attacked.

Subscript to identify which fire unit of all those input is
being considered.

Used to round off the gun-%arget range to nearest kilometer.
Defines the number of rounds & given fire unit fires in 1
volley.

Fractional tank survivors from last fire unit firing (1 volley
or less).

Number of personnel (if any) in tanks & APC's.

ONEVOL

Temporary storage of fire unit data during sort of fire units
into critical order.
Temporary storage of fire unit data during sort of fire units
into critical order.
Defines (according to target priority) maximum weight of ammo
allowed vs target.
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Name

CRITMI
IAC
IRS

Is

T

NEA
ROUNDS

TEMP1

CONSTR
Irl
IRS

IT

SQNP

TEMP2

A9
ALPHA
ASUM
IFe
IF3
IFL

1Q
IR

IRNG

Units

Real
Int.
Int.
Int.
Int.
Int.
Ints
Int.
Tpt,
Int.
Ints
Int.

Int.
Rounds

Metric Tons

Metric Tons
Int.

Int.

Int.

Rounds

Real

Metric Tons

KM
Real
Real

Decimal Hours
Int.

InE.
Int.

Int.
Int.

KM

SUBROUTINE VARIABLES (CONT)

Meaning
ONEVOL (Cont'd)

Temporary storage for lowest value of critical factor

(cost or weight).

Counter used in sorting thru "A" array.

Counter used in sorting thru "A" array.

Subscript to identify which of input rounds is "best round"
for fire unit considered.

Subscript to identify the system for the fire unit being
considered.

Subscript to identify which target on target list is being
attacked.

Counter used to sort thru "A" array.

Subscript to identify psn of fire unit on "A" array.
Counter used in sorting fire units.

Counter used to transfer 27 fire unit data points from"B"list
to "A" array.

Subscript to identify psn on "A" array of fire units being
sorted.

Subscript to identify psn on "A" array of "best" fire unit
(with least critical factor).

Number of fire units on "A" array to be sorted.

Defines number of rounds a given fire unit can fire in 1
volley.

Weight of rounds from a given fire unit (to be added to total
weight).

MULVOL

Defines (according to target priority) maximum weight of ammo
allowed vs target.

Subscript to identify psn on "A" array of fire unit being
considered.

Subseript to identify "best" round for the fire unit being
considered.

Subsecript to identify which target on target list is being
attacked.

Intermediate value of number of effective rounds used, as
fire units are added.

Critical amount (cost or weight) of ammo used by a given fire
unit.

Weight of rounds from a given fire unit (to be added to total
weight).

CORP

Gun-Target Range for a given fire unit firing the mission.
Defines attack level for attack at Threshold "C".

Sum of fractional personnel survivors (standing, prone and
crouching) .

Time used by a cannon fire unit to fire more than 1 volley.
Subscript to identify psn on "A" array of CORPS fire units
firing multi-volley method.

Subscript to identify psn on "A" array of given fire unit
firing 1 volley method.

Subscript to identify psn on "A" array of GS or CORPS fire
unit firing multi-volley method.

Counter used to initialize QUV list.

Subscript to identify "best" round of a fire unit being
considered.

Subscript to identify Gun-Target Range rounded off to nearest
kilometer.
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I8
IT
Xz
JF
K1

K2

NEA
OFLAG]

OFLAG2

RNGINT
TEMP

TN28
TN29
TN30

TOE

Al

ART

CRSQ
cTsSQ
DOWN

ECO

Units

Lats
Int.
Int.
Int.
Ink.
Int.
Ing.

Int,
Real

Real

KM
Rounds

Real
Real
Real

Personnel

Real

Decimal Hours
Rounds

Meter92
Meters
Rounds
Real
Real
Real
Real
Real

Int.
Int.

Int.

SUBROUTINE VARIABLES (CONT)

Meanin

CORP (Cont'd)

Subscript to identify the system for the fire unit being
considered.

Subscript to identify which target on target list is being
attacked.

Subscript to identify which fire unit of all those input is
being considered.

Subscript to identify which fire unit on "A" array is
being considered.

Key used to identify first fire unit at a given echelon to
shoot 1 volley method.

Key used to identify last fire unit at a given echelon to
shoot 1 volley method.

Key to control program flow during use of 1 volley attack
method.

Used to determine psn on "A" array of lst CORPS fire unit.
Key used to indicate thet no CORPS echelon fire units are in
game .

Key used to indicate that no GS echelon fire units are in
game.,

Used to round-off the Gun-Target Range to nearest kilometer.
Defines the number of rounds a given fire unit fires in 1
volley.

Fractional personnel survivors in target prior to attack
(by multi-volley).

Fractional tank survivors in target prior to attack (by
multi-volley).

Fractional APC survivors in target prior to atteck (by
multi-volley).

Number of personnel {if any) in tanks & APC's,

EFFECT

Intermediate value of fractional survivors of personnel and
material,

Target acquisition (arrival) Time at its current location.
Used as a key (CN=0) if EFFECT is called from AMASS to
determine number of rounds needed. CN is then calculated as
number of rounds in addition to 1 volley which 1is needed to
reach attack level.

(Ra-Ra CPE)g

(Total CPE)

Used in iteration to determine number of rounds needed in
addition to 1 volley.

An intermediate value in the calculation of fractional
survivors.

An intermediate value in the calculation of fractional
survivors.

% of personnel going from prone to crouching posture (now
warned) after lst volley.

% of personnel going from standing to crouching posture (now
warned) after 1lst volley.

% of personnel going from standing to prone posture {now
warned) after lst volley.

Subscript to identify personnel and material postures.
Subscript to identify which fire unit on the "A" array is
being considered.

Subscript to identify personnel and material postures.
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SUBROUTINE VARIABLES (CONT)

Name Units Meaning

EFFECT (Cont'd)

IC Int. Subscript to identify personnel and material postures.

IE Int. Subscript to identify personnel and material postures.

IS8T Int. Subscript to identify the system for the fire unit being
considered.

IT Int. Subscript to identify which target on the target list is
being considered.

K Int. Subseript to identify personnel and material postures.

KB Int. Subscript to identify personnel and material postures.

KR Int. Subscript to identify which round of those input is being
considered.

LVT Decimal Hours Target leave time from its current location.

MP Int. Used to define main target element as Personnel (MP=1) or
Material (MP=2).

NCODE Int. A variable used to control program flow.

NPSET Int. Used to define target posture mix.

OVN Real Total value of fractional survivors in the target.

RASR Meters Square root of ratio of Rd-Rd CPE/Total CFE.

RND Real Defines type of round as ICM (RND=1) or HE(RND=2).

SHEAF Meters” Defines sheafing error, depending on system type, TLE and
target activity.

SRV Real Fractional survivors of main target element.

TNSQ Meters® (Target Location Error)@

up Rounds Used in iteration to determine number of rounds needed in

addition to 1 volley.

cov

B Radians Angle 92
CB Real Cos 65
CD Real Cos 04

CPSI Real 1./(Total CPE)?
D Radians Angle ©;
DELTA Real Btep size for integration (DR1/4).
DR Real Incremented miss distance.
DR1 Real Used to determine step size of integration (RMAX/16).
F1R Real Coverage for a given value of R.
FR Real Cumulative sum of coverage (es function of R).
R Real Current miss distance for which coverage is computed.
RHOR Real Probability of occurence of miss distance R.
RMAX Real Linear sum of Radius of Effects & Radius of Target.
RMAX1 Real Limit of integration (Maximum miss distance).
8D Real 8in Ol
™ Real Radius of Effects/Radius of Target. > 2

2 Real (Radius of Effects/Radius of Target)® = (T1)
T6 Real Coverage weighted by probability of occurence.
TEMP Real 3.61 * Total CPE
X Real Ratio of miss distance to target radius.




SUBROUTINE VARIABLES (CONT)

Name Units Meaning
OUTPUT

APCS APCs Total number of APCs defeated by all systems up to current
time.

CASB Personnel Total number of personnel defeated by all systems up to current
time.

CT Kilo $ Total coat of ammo fired by all systems up to current time.

HA(10) APCs Number APCs defeated by each system at end of previous hour.

HT(10) Tanks Number tanks defeated by each system at end of previous hour.

18 Int. Subscript to identify system, range & rounds.

ICOUNT(30) KM A count of Gun-Target ranges from 1 to 30 km.

IRDCNT(50, Rounds Total number of each round in game fired at ranges from 1 km

30) to 30 km.

J Int, Subscript to identify ranges.

K Int. Subscript to identify ranges.

NQAL Msns. Number of all missions not undertaken plus those still on
target list.

NRACQ Targets Number of regular targets acquired (excluding "OTHER" msns).

NREAC Targets Number of regular targets reacquired.

NRF Targets Number of regular targets fired upon, (excluding "OTHER" msns).

NRFL Targets Number of regular targets fired upon but not defeated. A

NRQ Targets Number of regular targets not undertaken (excluding "OTHER"
msns).

NRQL Targets Number of regular targets not undertaken plus those on target
list {less "OTHER" msns).

NRTGT Targets Number of regular targets in game (excluding "OTHER" msns).

NTD Targets Number of regular targets defeated plus "OTHER" msns fired.

PCTQ Real (Sum of msns not undertaken/total acquisitions) * 100.

RSUM Rounds Total rounds fired up to current time for each round in game.

SACQ Acquisitions Sum of target acquisitions.

8Q Msns. Total of all missions not undertsken.

TKS Tanks Total number of tanks defeated by all systems up to current
time.

WG Metric Tons Total weight of ammo fired by all systems up tc current time.
SPECIL

A9 M Gun-Target range for a given fire unit firing the mission.

B Decimal Hours Time used by a cennon fire unit to fire more than 1 volley.

CST™M Kilo $ Temporary storage used to determine cheapest round.

LTt Int. Subscript to clear "A" array when next echelon is to be tried.

ICR Int. Subscript to clear "A” array when next echelon is to be tried.

IFS Ints Subscript to identify which fire unit of all those input is
being considered.

IKR Int. Subscript to identify which round of those input is being used.

INSS Int. Subscript to identify the site at which a given fire unit is
now located.

IRNG KM Subscript to identify Gun-Target range rounded off to nearest
km.

IRS Int. Subscript to identify which round of all input rounds is being
considered.

1SS Int. Subscript to identify the system for the fire unit being
considered.

IsT Int. Subscript to identify the mission on the AMSN array.

IT Int. Subscript to identify the target ("OTHER" msn) on target list
which is being fired.

IXZ Int. Subseript to identify which fire unit of all those input is
being considered.

JFs Int. Subscript to identify which fire unit on "A" array is being
considered.
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Neme

K
LS

MORGT1
MORGT2
MORGT3
m}‘

NAK
NS

R
RDNO

RNGINT
CST

Units

Int.
Ints
Int.
Int.
Int.
Int.
Int.
Sites
Rounds

Rounds

KM
Kilo $

Rounds

SUBROUTINE VARIABLES (CONT)

Meaning
SPECIL (Cont'd)

Subscript to identify the system for the fire unit being
considered.

Subscript to check which rounds of those input can be used by
a given fire unit.

Key to identify that DS echelon has been considered.

Key to identify that GS echelon has been considered.

Key to identify that CORPS echelon has been considered.
Subscript to identify the rounds allowed for the fire unit
being considered.

Counter of number of fire units available for this mission.
The number of sites a given fire unit occupies during the game.
Intermediate, then final number of rounds a given fire unit
can fire vs target.

Number of rounds the fire unit which will fire the mission
will expend.

Used to round-off Gun-Target range to nearest km.

Temporary value used to determine the round with the cheapest
total cost.

Number of rounds a given fire unit has on hand at current
time.
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SAMPLE INPUT FOR AMSAA TECHNICAL REPORT NO. 97
‘6.00 2‘.0 3.0
. 0.0 6 0.0 ok 0.0 C.0 0.0 .25 .75 0.0 0.0
1.0 o5 o5 0.0 0.0 0.0 o5 o5 0.0 0.0 0.0
2.0 0.0 .75 25 0.0 0.0 0.0 .75 .25 0.0 0.0
3.0 0.0 0.0 1.0 0.0 CG.0 0.0 0.0 1.0 0.0 0.0
4.0 25 0.0 15 0.0 0.0 0.0 25 75 0.0 0.0
5.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0
6.0 .0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0
7.0 .0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0
8.0 .0 0.0 0.0 1.0 C.0 0.0 0.0 0.0 1.0 0.0
9.0 .O 0.0 0.0 1.0 O.o 0.0 0.0 000 1.0 0.0
10.0 «0 0.0 0.0 1.0 C.0 0.0 0.0 0.0 1.0 0.0
11.0 20 75 Gs25 0.0 0.0 .00 .75 0.2 0.0 0.0
2
1200.3  .667 18. 4, 3. 2. 4500. 400,
60. 1.
1400.1 0. 6. 2. 2. 1000. 120.
6. 1.
5
1203.3 .080 .200 16. <95 1. 4 5.
o. 3. 6. 9. 12. 15. 16.
15. 15. 20, 23. 35. 63, 90.
55 55, 100. 135. 165, 260. 300.
2. 30. .910 .81 42,
110. 67. 15.2 0. 0. 25. 15. 2.6
1204.3 .086 .270 16e 92 1. " 5.
0. 2. 4. 6. 8. 10. 12. 14.
10. 10, lé. 20, 27. 37. 50. 82.
55, 55, 72, 100 119. 142. 165. 236.
2.6 21. «920 «85 60.
90. 37. 12. 5.0 7.6 23. 10. 1.2
1205.3 067 .312 24, .95 §s 2. C.
0. 4, 8. 12. 16. 20. 24,
12. 12. 17. 23. 35. 62. 90.
45, 45, 87. 136, 170. 240. 400,
1110, 1110 1280, 1325, 1572. 2470. 3050.
908. 908. 930. 995. 1123. 1680. 2720.
200. 200. 215. 225. 230. 235. 235,
50, 50, 50, 50. 50 50. 50
73. 73. 73. 73. 73. 73, 73.
375. 375. 422. 456. 582. 870. 1105.
280. 280. 305. 327. 384. 620. 890.
57. 57. 53, 49, 41. 30. 23,
25. 25. 25. 25. 25. 25. 25.
67. 67. 67. 67. 67. 67. 67.
1401.1 «200  .612 22, .93 1. l. 5.
Qe 4, 8. 12. 16. 20. 24,
0. 12. 18, 26. 40. 61. 70.
De 34, 67. 113, 170. 246, 2774
1.3 66, <947 .72 S512.
210. 98. 12. 0. 0. 160. T4. 8.
1402.1 <157 478 22. «93 1. 26 0.
0. 8. 16 24,
30. 30. 40. 80.
72. 72, 120. 290.
1110. 1450. 2000. 2325.
800. 975. 1540. 1850.




170.
60.
90.
810.
490.
60.
35.
65.
10
&
1200.3
- 6.
08.57
17.27
20.09
&
120v.3
- 6.
07.06
1).27
13.21
3
1200.3
- be
U8.14
12.06
3
1200.3
- 6.
36457
11.24
&4
4200.3
= 6o
08.24
10.45
18.57
4
1200.3
- 6,00
08.06
12.54
22.09
4
1400.1
- 6.
0636
10.06
13.44
4
1400.1
- 6¢
35.48
09.33
13.07
4
1400.1
- 6.
07.24
10.39

207,
60.
90.

820.

490.
60.
35.
65,

06.30
15.00
18.30
30.00

05.09
08.00
12.00
30.00

06420
10.00
30.00

35415
N9.30
30.00

06.30
09.30
18.00
30,00

06400
11.00
21.00
30.0)

35.48
09.33
13.07
30.00

05.00
09.00
12.39
30.00

06.36
10.06
13.44

280,
60.
90.

950,

510.
65.
35.
65.

465.0
468.0
479.2
48l.5

468.5
471.0
470.3
471.7

483.6
488.4
489.5

462.3
46260
462.5

480.9
479.2
478.3
479.5

457.5
458.5
459.8
460.3

480.6
48404
48%.)
483.5

480.6
484.4
485.0
483.5

480.6
484.4
485,.0

300.
60.
90.

1060.

520.
70.
35.
65,

593.3
583.3
584.4
5ST7.5

596.6
598.0
582.5
578.0

596.0
590.2
582.1

595.9
589.4
582.5

593.2
585.5
574.7
579.4

597.4
591.5
584.5
580.2

597.2
590.9
583.7
5T7T.4

597.2
590.9
583.7
5T7.4

597.2
590.9
583.7




14.21

3
1400.1
- 6
06.45
10.25
1200.3
1400.1
0
1203.3
1203.3
1
1203.3
1203.3
2
1203.3
1203.3
3
1203.3
1203.3
4
1203,.3
1203.3
5
1204.3
1204.3
6
1204.3
1204.3
7
1204.3
1204.3
8
1204.3
1204.3
9
1204.3
1204.3
10
1204.3
1204.3
11
1203.3
1203.3

SAMPLE MIX FOR

11
11111

30.00

06.00
09.30
30.00
1203.3 1204.3
1401.1 1402.1
5 5
1204.3 1205.3
1204.3 1205.3
5 5
1204.3 1205.3
1204.3 1205.3
5 5
1204.3 1205.3
1204.3 1205.3
5 5
1204.3 1205.3
1204.3 1205.3
S 5
1204.3 1205.3
1204.3 1205.3
3 3
1205.3 1402.1
1205.3 1402.1
3 3
1205.3 1402.1
1205.3 1402.1
3 3
1205.3 1402.1
1205.3 1402.1
3 3
1205.3 1402.1
1205.3 1402.1
3 3
1205.3 1402.1
1205.3 1402.1
3 3
1205.3 1402.1
1205.3 1402.1
5 5

483.5

465.7
468.5
468.5

5T7.

593.
588.
578.

1205.3
1401.1
1401.1

1401.1
1401.1

1401.1
1401.1

1401.1
14301.1

1401.1
1401.1

4

5
5
2

1402.1
1402.1

1402.1
1402.1

1402.1
1402.1

1402.1
1402.1

1402.1
1402.1

1204.3 1205.3 1401.1 1402.1

1204.3 1205.3 1401.1 1402.1
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TIME= 24,0000 SAMPLE MIX FDR AMSAA TFCHNICAL RFPNRT NO, 97
ACO= 3284.00 PERS® 4m511,42 TANKS 139,03 APCE 2251,60 MIL NORTHe 7774,30
SYSTEM cosY wEIGHT PFRSONNEL TANKS APCS
1200,30 10116,0342 3263,4349 anyy 7347 7,6975 34,1575
1400,30 %890,2011 1924,907n 796R,4797 -a,n000 -0,0000
TOTALS 16006,2353 5188,341 11086,2144 7.8978 34,1575 PCYQ = 56,8021
RANGE IN KILNMETERS

ROUND 1D § 2 3 4 5 6 7 8 9 0 gy 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1203,30 189 D 303 6961015 73A 57917SN1346176AR19821398124328632924 42 0 0 0 a 0 [} 0 0 0
RNDSUM = 18840,8022
1204,30 264 101 201 100 ABA 8051411240144091876 423 782 359 ©0 ©0 o 0 n o 0 ©0 O O O O
RNDSUM = 14026,2479
120%5,30 0 0 0 {83 0 0 0 n n 26 0 0 n 6 19811182780 B804 559 361098 338 S84 47 0
RNDSUM =  8207.6502
1401,10 5 21 5 27 93 44 93 223 220 393 724 552 840 7A8 80y 906 744 BAS 708 68y 570 282 0 0 O
RNDNSUM = 9610,8252
1402,10 0 0 n n 0 0 n n 0 n 0 0 ] ] 0 -] 0 0 0 0 0 0 0 ] 0
RNDSUM = 56,0000
OTHER REGULAR TOTALS
MISSINNS TARGETS
ACOUISITIONS= 369 2915 3284
— NO, DF TARGETS= 369 807 1176
]
“ ND, MSN/TGTS QUEUED= 6A 1264 1329
SUM QUEUED + STILL ON LIST= 68 1352 1420
NO, MSN/TSTS FIREDa 301 615 916
NO, MSN/TGTS DEFEATEDS 301 254 555
TGY FIRED BUT LOST= 0 381 381
QUFUED MISSTON TOTAL INCLUDES THOSE DRAPPED DUE T LOW PRIORITY( 0), THISF DEPARYED BEFORE ATTEMPY TO
FIRE( 1261), AND OTHER=TYPE MISSIONS TRIED BUT CANT DD(  6A),
NO, OF TGTS STILL ON TGT LIST= Q.
NG, OF PREVIOUSLY DEFEATED TGBTS WHICM ARE REACQUIREN= 657,
ND, NF TARGETS COMBINED (WITHIN 200 METERS)= 204,

TOTAL OF ALL REACOUISITIONS= 2108,

MW= 4575,
26 27
0 n
0 n
0 i]
(] 0
0 n

03

28

29

30
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