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ABSTRACT

A user manual for the AMSAA War Game (AMSWAG) computer combat
main model is provided. The order, content, and format of the input
cards necessary to run a case are described. Also, the primary output

of the model is described. :
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AMSWAG USERS MANUAL

1. INTRODUCTION

The purpose of this report is to provide a user manual of the
AMSAA War Game (AMSWAG) computer combat main model. The main model is
a time-sequenced, deterministic, battalion level, force-on-force computer
model that simulates a typical attack/defense.

This report is specifically intended to provide a user with the
necessary information to correctly prepare the input cards to the main
model and to understand the primary output from the model. It is also
intended to provide analysts and/or managers with additional appreciation
for the capabilities and limitations of AMSWAG.

The report is divided into three sections: order of input
cards, content and format of imput cards, and output.

It is-important to realize that this user manual is only for
the main model. The preprocessor programs which prepare the input for
the main model are not covered in this report.

2. ORDER OF INPUT CARDS TO AMSWAG

The order of the input cards to AMSWAG, with some noted excep-
tions, is immaterial. These exceptions are: the identification (ID)
card is the first card, the begin game (GAME) card is the last card,
and cards (including the TABF card) which contain references to weapon
and/or round codes must follow the weapon (WPN) and squad (SQBA, SQBD,
SQDA, sSQDD, SQEA, SQED, SQUN) cards.

A sample ordering of a typical input stream of cards is given
beginning on the next page (Table 2.1).
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TABLE 2.1 SAMPLE INPUT STREAM

ID ENG STUDY MINES78 RA

CURRENT TIME FRAME
UNIT 28 101 123

: UNTA 1500101 1 1021 1031 104 1 1051 -
h UNTA 7300108 1 109 1 110 1 1111
' ‘ UNTA 83101121 1131 1141 1151 116 1 117 1
Q UNTA 1350 11 22 41 61 82 S2 102 112 131 142 162
o UNTA 1350 17 2 19 2 20 2 222
UNTA 3350 51 51 71 122 151 181 211 231 241 :
SQUN 8350 31 51 71 121 151 181 211 231 241 .
UNTA 6060
WPN  15001D301D20 9101910291039107 . 9D329D349D339307 9D329D349D339D29 0011 2 .
WPN  73007EO0C7E00 9701 SEOS 9E38 0 2

WPN  13501D601D50 S151915291539157 9D619D629D639EY3  9D619D529D539D90 0011 2 .
WPN  33503D503D30 9351935293539357 959095539D819394 9D809D849D819DSC 0101 1

WPN  60603D303D60 9660 9394 9D90 1 2
SQDb  831083108E10 :
SQED 2310 92109201 9A139301 9E099E12 01
SQED 5310 95109501 95479301 95479E12 01
SQED 5320 95209302 93029301 9E079EL2 11
SQED 5330 9530 9303 9ELl 1
SQED 5340 9540 9300 9400 1
SOBD 2310 1.0 1
SQBD 5310 3.0 5
SQBD 5320 2.0 4
SQBD 53306 1.0 T 2
SQED 5340 2.0 3
SQDA  835083508D50
SQEA 5350 9550 9397 9D91 0
SQEA 5360 9560 9398 9398 1
SQEA 5370 9570 9398 . 9398 1
SQBA 5350 1.0 2
SQBA 5360 5.0 3
SQBA 5370 2.0 1 .
| LOAD 13500 ¢10 30. 9102 15. 9103 S. 9107 5950.
g 9701 20.
9210 6. 9201 420.
9510 2. 9501 420.
9320 34. 9502 420.
9530 900.
9540 1000,
9151 13. 89152 6. 9153 21. 9157 2500.
LOAD 9351  30. 9352 10. 9357 2000. 9353 4.
LOAD 6060 9660 2000.

? LOAD 8350

v LOAD 53%C 9350 5.

8 LOAD 5360 9560 120.

LOAD 5370 9570 250, )
TGTP1350 1500250-10 7300240-10 8310151-50 ,
TGTP3350 1500205-05" 7300203-05 §310250-50

TGTP6060 1500 50-10 7300250-10 8310200-20

TGTPS350 1500250-10 7300170-10 8310130-10

TGTP5360 8310250-10

TGTP5370 8310250-10

TGTPLS00 1350250-10 3350240-04 6060245-10 8350245-10
TGTP7300 1350250-10 3330240-04 6060240-04

TGTP2310 1350250-10 3350170-10 6060170-10 8350130-10
TGTP5310 1350 90-10 3350130-10 6060130-10 8350250-10

TGTPS320 1350 90-10 3350130-10 6060130-10 8350250-10
TGTP5330 8350250-10

TGTP5340 8350250-10
EXCP 1500 1350 8101 9101 9102 9102
EXCP 1500 3350 9102 9101 9101 9i02

T |



EXCP 1500 6060 9102 9102 9101 9102

EXCP 1500 8350 9107 9103 9103 9102 1000.
EXCP 7300 1350 9701 9701

EXCP 7300 3350 8701 09701

EXCP 7300 6060 9701 9701

EXCP 2310 1350 9210 9210

EXCP 2310 3350

EXCP 2310 6060 9210 5210

EXCP 2310 8330 9201 9201

EXCP 5310 1350 9510 9510

EXCP 5310 3350 9510 9510

EXCP 5310 6060 9510 9510

EXCP 5310 8330 9501 9510 9510 9501 150.
EXCP 5320 1350 9520 9520

EXCP 5320 3350 9520 9520

EXCP 5320 6060 9520 9520

EXCP 5320 8350 9502 9520 520 9502 ’ 150.
EXCP 5330 8330 9530 9530

EXCP 5340 8350 9540 9540

EXCP 1350 1300 9151 9151 9152 9152
EXCP 1350 7300 9151 9151 9152 9152
EXCP 1350 8310 9157 9153 9153 9157 1000.
EXCP 33350 1500 9351 9353 9353 9353 800.
EXCP 3350 7300 9351 9353 9353 9353 800.
EXCP 3350 8310 9357 9352 9332 9357 300.

EXCP 5350 1500 93550 9550
EXCP 5350 7300 9350 95350
EXCP 5350 8310 9550 9550
EXCP 5360 8310 9560 9560
EXCP 5370 8310 9570 957

EXCY 9151 7300 9DS1 . 7E40
EXCV 9352 8310 9353 8310
EXCV 9153 8310 9BS52 8310

EXCV 9101 1350 9D22 1DS0
EXCV 9101 3330 9D28 3D50
EXCV 9101 6060 9D22 6DS0
EXCV 9102 1350 9D24 1D30
EXCV 9102 3350 9D24 3DSO
EXCV 0102 6060 9D24 6D50
EXCY 0102 8350 9334 8350
EXCV 9103 8350 9B02 8350
EXCV 9510 1350 9347 1B51
EXCV 9510 6060 9347 3331
EXCV 9510 3350 9347 3351
EXCV 9510 8350 9347
EXCV 9320 1350 9402
EXCV 9520 3350 5402
EXCV 9320 8350 9402
EXCV 9320 6060 9402
EXCY 9540 §350 9400
EXCV 9550 8310 9397
EXCV 9560 8310 9399
EXCV 9570 8310 9398 8310
EXCY 9660 1500 9603 1350
EXCY 9660 7300 9603 1350
DISW 3350

(o]
4o
Ut
(o)

01 L3 LD A
U Ul U U
OO

00 00 €O L 00 Lt
RV RA]
= Ul
oo O

GFAC 1.5

DX09101 0 0 0 0 0 0 0
DXH9101 0 0 0 0 0 0 0
DXM9101 0 0 0 0 0 0 0
MX09101 o -1 -2 -3 -5 -6 -7
MX19101 -4 -16 -37 -59 -82 -106 -129
MX26101 11 -8 -32 255 -78 -102 -127
MX39101 38 4 -26 -50 -74 -98 -123
MX49101 78 22 -17 ~-44 -69 -93 -119
DY09101 0 0 0 0 0 0
DYH9101 0 0 0 0 0 0 0
DYMO101 0 0 0 0 0 0 0
MY09101 i 1 1 1 1 1 1
MY19101 3 3 3 4 4 4 5
MY29101 6 6 7 7 8 9 9
MY39101 10 s 10 11 12 13 14
My40101 13 12 13 14 16 17 19




DX09103
DXH9103
DXM9103
MX05103
MX19103
MX29103
MX39103
MX49103
DY0S103
DYH9103
DYMS103
MY09103
MY19103
MY29103
MY39103
MY49103
DX09102
DXH9102
DXMg102
MX09102
MX19102
MX29102
MX39102
MX49102
DY09102
DYH9102
DYM9102
MY09102
MY19102
MY29102
MY39102
MY49102
DX09151
DXHO151
DXM9151
MX08151
MX19151
MX29151
MX39151
MX49151
DY09151
DYHS151
DYM9151
MY09151
MY19151
MY29151
MY39151
MY49151
DX09152
DXHO152
DXM9152
MX09152
MX19152
MX29152
MX39152
MX49152
DY09152
- DYH9152
DYM9152
MY09l1s2
MYl91s2
MY29152
MY39152
MY49152
DX09153
DXHS153
DXM9153
MX08153
MX19153
MX29153
MX39153
MX49153
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[ S
1
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-30

-30

° 2 I
oog\t’nxu—‘ow—'ooo

(o N e w o)

w

OO0 OO0OO

[oRoNeNoleial

o
=Nl Wela

-4
-68

T 66

-66
-85

0o 0
0 0

0 0
-12 -23
=217 -381
-206 -388
-192 -377
-175 -365
0 o0

0 o0

0 0

5 7

23 34
46 68
65 101
91 134

0 0

0 0

0 0

-4 -8
-76 -136
-89 -130
-62 -123
-51 -115
0 0
-0 0
0 0

1 -2

7 10

15 20
22 30
30 40

0 -12

0 0

0. o0

-2 -3
-3 -57
-35 -53
.35 -54
.35 -54
0 0

0 0

0 0

0 0

0 0

0 o

0 0
)

0 -12

0 0

0 o

-7 -4
-132 -243
-128 -241
-126 -237
-125 -234
0 0
)

0 0

0 0

0 0

0 0

0 0

0 0

0 -12

0 0

0 0

-8 -14
-152 -247
-147 -246
-145 -241
-143 -238

101

i

1O OO00O0O000

]
[
U

-382
-407
-402
-396

1
» o0 O

[oR el - NolleRe o el

1
~
—

-345
-362
~356
~351

-57
-369
-926-
-956-
954~

292

-19
-306
-326
-321

[aNeNeNe Rl

1
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OO OO

-39
-519
-649

-653-
-647~

oY oN=NeNole]

)
~
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-29
-430
-496
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-80
-310
1224
1340
1360

116
-24

-7
-1
-123
-121
-119

COO0O0OOO00O

L
~

OO O

-60
-305
-971
1025
1027

0

t
OO-SNAOOOOOOO

|
|
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—

-644
-655
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VISLP
VISLT
VISLP
VISLT
VISLP
VISLT
VISLP
VISLT
VISLP
VISLT
VisLp
VISLT
VISLP
VISLT
VISLP
VISLT
VISLP
VISLT
VISLP
VISLT
VISLP
VISLT
VISLP
VISLT
VISLP
VISLT
VISLP
VISLT
VISLP

1350 MOF

330 F M M/FEC

6060 MOF

8350 P

1500 F

7300 F

8310 P -
2310 P

1550 40

3350 30

6060 40

8350 80

1500 40

7300 40

8310 90

1500 .1 10.

7300 .3 10.

8310 .9 15,

1350 .1 10.

3350 .3 10.

6060 .3 10.

8350 .0 20.

9501 10

9502 10.

9530 10.

9540 10.

9560 10.

9570 10.

9107 10.

9157 10.

9357 10.

9701 1000 960 930 910 890
9353 1000 900 860 810 780
9210 1000 910 870

CURRENT TIME FRAME ACQ HD EXPOSURE
1500 1350 1 1 100 100 100
1500 1350 1 1 11 11 13
1500 1350 2 1 100 100 100
1500 1350 2 1 11 11 11
1500 3350 1 1 100 100 100
1500 3350 1 1 11 13 21
1500 3350 2 1 100 100 100
1500 3350 2 1 11 11 11
7500 1350 1 1 100 100 100
7500 1350 1 1 21 21 22
7300 1350 2z 1 100 100 100
7306 1350 2 1 21 21 2}
7500 3350 1 1 100 100 100
7300 3350 1 1 21 22 28
7300 3330 2 1 100 100 100
7300 3350 2 1 21 21 2
8310 1330 1 1 100 100 100
8310 13350 1 1 18 18 24
8310 1350 2 1 100 100 100
§310 1350 2 1 18 18 18
8310 3350 1 1 100 100 99
8310 3350 1 1 18 23 43
8310 33350 2 1 100 100 100
8310 3350 2 1 18+ 18 18
1350 1500 1 1 100 100 100
1350 1500 1 1 11 11 12
1350 1500 2 1 100 100 100
1350 1500 2 1 11 11 1
1350 8310 1 1 100 100 100
1350 8310 1 1 11 13 23
1350 8310 2 1 100 100 100
1350 8310 2 1 11 13 23
3350 1500 1 1 100 100 100
3350 1500 1 1 21 21 21
3350 1500 2 1 100 100 100
3350 1500 2 1 21 21 21
5350 7300 1 1 100 100 100
3350 7300 1 1 21 21 1
3330 7300 2 1 100 100 100

100
100
100

23
100

11

141

100

860
750

9999
9999
9999
9999
9999
999%
9869
9999

9999

" 9999

‘9999

9999
9999
9999
9999
9999
9999
999?

9999
1

9999
9999
9999
9999
9999
9299
9999
0999
9999
9999
9999
9999
9999
9999

1
9999
9995
999;
9999

9999
1

9999

9999

9999

9999

9999

9989

9998

9999

9999

8999

9999

9999

9999

9999

9999

9999

9999

9999

9998
1

.X‘z‘-‘(ﬁd



MRTP

ATAT
ATAT
ATAT
ATAT
ATAT
ATAT
ATAT
ATAT
ATAT

3350 7300 2 1 21 21 21 2 21
3350 8310 1 1 100 100 1060  1on 99
3350 8310 1 1 21 22 30 47 79
3350 8310 2 1 100 100 100 100 99
3350 8310 2 1 21 22 30 47 79
THESE CARDS ARE NEEDED TO SATISFY PROGRAM ONLY
1500 6060 2 1 100 100 100 65 1
1500 6060 2 1 5 7 17 39 9999
1500 6060 1 1 100 100 100 100 90
1500 6060 1 1 5 s -5 7 28
7300 6060 1 1 100 100 100 100 37
7300 6060 1 1 20 20 26 49 212
7300 6060 2 1 100 100 100 100 99
7300 6060 2 1 20 20 20 23 73
8310 6060 2 1 100 100 91 26 1
8310 6060 2 1 14 29 76 181 9999
8310 6060 1 1 100 100 100 100 49
8310 6060 1 1 14 14 17 30 129
6060 1500 1 1 100 100 100 100 24
6080 1500 1 1 6 6 9 19 83
6060 7300 1 1 100 100 100 100 24
6060 7300 1 1 6 6 9 19 83
6050 8310 1 1 100 100 100 83 7
6060 8310 1 1 6 8 17 38 136
1500 1 T 1060 100 100 100 100 100
1500 1 .T ~ 75 75 75 75 75 75
1500 1- ¢ 100 100 80 67 25 1
1500 1 C 200 200 220 240 260 280
7300 1 T 100 100 100 100 100 100
1 7 75 75 75 75 75 75
1 C 100 100 80 67 25 1
1 ¢ 200 200 220 240 260 280
1 T 100 100 .100 100 100 100
17T 75 75 75 75 75 75
1 ¢ 100 100 80 67 25 1
1 C 200 200 220 240 260 280
1 F 100 100 100 100 100 100
1 F 200 200 200 200 200 200
1 ¢ 100 100 80 67 25 1
1 C 200 200 220 240 260 280
1 C 100 100 80 67 25 1
1 € 200 200 220 240 260 280
1 F 100 100 100 100 100 100
1 F 200 200 220 240 260 280
1 F 100 100 100 100 100 100
1 F 200 200 200 200 200 200
1 ¢ 100 100 80 7 25 1
1 C 200 200 220 240 260 . 280
2 1 1,
1 4314 4852 3564
1 4200 1560 120029580
1 8940
1 670 670
1 2202
1 276013500 1200
2 1500999999999999999
2 7300 3000
2 8310 710
2 1350999999999999999
2 335099999999999999999999
2 6060 8480
13501000-267 3350 670 -57 6060 670 -57 8350
13501000-267 3350 670 -57 6060 670 -57 8350
1500 800-185 7300 510+164 8310 640-172
1500 800-183 7300 510+164 8310 640-172
1 1375 2362 100 1 1
2 1328 2283 100 1 1
3 1596 1766 100 1 1
4 1430 3655 100 1 1
5 1138 2796 100 1 1
6 1316 1820 100 1 1
7 1463 1684 100 1 1
8 2414 2481 100 1 1
9 2271 2087 100 1 1
1

25 9999
65 1
162 999¢
2 1
162 9999
1 1
9999 9999
1 1
9999 9999
1 1
9999 9999
1 1
9999 9999
1 1
9999 9999
1 1
9999 9999
1 1
9999 9999
1 1
9998 9999
1 1
999% 9999
100 100
75 75
1 1
300 320
100 100
75 75
1 1
300 320
100 100
75 75
1 1
300 320
100 100
200 200
1 1
300 320
1 1
300 320
100 100
300 320
100 100
200 200
1 1
300 320
540-157
540-157

9999

9999

9999

9999

o v vV W

W © O W

¢ WO w0 O
O O O

O o
S ad w
O ©
O OO

=23
w0
w
[t

9999

200
340

320

200

340

99969
29690

9999

9999
9999
9999

9999

OUUOUUOUCJUOUUUUUOU
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ATAT
ATAT
ATAT
ATAT
ATAT
ATAT
ATAT
ATAT
ATAT
ATAT
ATAT
ATAT
ATAS
FODF
FOAT
CRIT
IDEN
STRG
PREP
EXP

QUT2
DIST
TABF
GAME

1468 2968
101 111
12 20

0600 0500

ENG STUDY -

2500 2500
200

3

1259

0600

0900

PHASE 11

2250

1327
2805
2167
1573
3195
2577
2353
1581
1252
2502
1748
1478

0600
CASE 5

" 100

100
100
100
100
100
100
100
100
100
100
100

0600 0600

N RN R NN R M s

ROV

0600

-d



3. CONTENT AND FORMAT OF INPUT CARDS

The input cards are presented in the alphabetical order of the
title (or type) of the card. Each input card is described on two consec-
utive pages as follows. The first page discusses the content of the card
and the second page the format of the caxrd. =~~~ =~ 7

As a first note, the item in the item description column of the
format page usually also contains the name of the corresponding variable

in the AMSWAG model. The exceptions are items which are packed into a
portion of a variable.

As a second note, the index of a variable is often described in
the note section of the format page as the ordinal number of some game
name as read by the program. In amplification, consider the input card
for round choice, EXCP. The necessary inputs to the card are the card
title, the alphanumeric firer game name, target game name, first choice
short range, first choice long range, second choice short range, second
choice long range, and crossover range. The crossover range is stored
in the variable XOVR, indexed by firer type and target type,

b respectively. If the firer and target game names are the second
P ‘ and the fifth weapon game names, respectively in the overall input

il ‘ stream, then the appropriate indices of the variable XOVR are set
. to two and five, respectively.

g{ As a third note, additional information on card order not
' : previously discussed in Section 2 is presented on the format page.

14
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AATS (Artillery Attrition Factors)

The attrition factors for mortars and artillery versus the
appropriate targets are input with this card. * The attrition factor
has been weighted over caliber, terrain (woods or open fields), and tar-
get motion. The AMSWAG model uses a simple one parameter attrition equa-
tion (see AMSAA Technical Report No. 169). The attrition factors are
the mean times required for one battery of artillery (platoon if mortar)
to kill one-half of the target.

NOTE: If the target is a squad, then the expected personnel casualty
(P) value is input in card columns 15-19.

15
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AOWS (Attacker Overwatch Weapon Starting Range)

This card specifies an axis separation range for attacker
overwatch weapons. This range is defined, for a given axis, as the
maximum distance that must exist between any attacker and defender unit
associated with this axis in order for an attacker overwatch weapon
also associated with this axis to be in firing position. Prior to
this range, an overwatch weapon does not participate in the battle.

If an AQWS card does not appear in an input deck, then the starting
range is defaulted to 10,000 meters. A separate range may be specified
for each axis.

17
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ARTP (Artillery Target Priority)

This card is used to specify target priorities for both the
attacker and defender artillery. For each potential target, a priority
value (y-intercept) and a slope (change per kilometer) are given. The
priority value expresses the worth of the target at a range of zero
kilometers and the slope is the change in that value per kilometer of
range between the forces. '

The target priority value has a significant effect on the
allocation of artillery after the preparatory fires phase. The values,
as modified by range and slope, determine the relative worth of
artillery targets and hence determine the allocation of artillery fires.
In this sense the artillery target priorities are different from the
direct fire target priorities (TGTP card).

The largest priority value allowed is 9999 and the slope may
be between -999 and +9999. However, the combination of the value and
slope should not produce a value less than or equal to zero within the
range spread between the forces.

The model allows multiple entries per card or multiple cards
with one or more entries. Any weapon not listed on an ARTP card will
not be attrited by artillery after preparatory fire. In the case of a
squad target, the squad game name, not the subelement names, should be
used on this card. '
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ARTU (Artillery Units)

_ This card specifies the total number of artillery and mortar
units available to each side. Since the attrition rates for all

calibers of artillery are weighted together and the attrition rates

for all types of mortars are weighted together, then all types are
lumped together on this card.
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ATAS (Attacker Artillery.Stop Fire Line)

When the attacker maneuvering force crosses the line defined
by the two points on this card, the model terminates all attrition by
the attacker's artillery and mortars. If this feature is not desired,
then the card should define a line behind the defender's position.
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ATAT (Attacker's Preplanned Artillery Targets)

These cards specify up to 100 preplanned artillery targets
that are fired upon during the preparatory fires part of a case (see
PREP card). Each target is given an equal volume of fire within its
respective category of either an artillery or a mortar target. These
targets are located in the vicinity of the defender.

Although there is an upper limit of 100 targets, the numbering
system for the targets can be any values between 1 and 9999, They do
not have to be consecutive numbers, but the number for each target must
be unique. Normally, only 10 to 20 targets should be used.

The unused portions of this card are the result of revisions
made to the AMSWAG artillery routine since the card was designed.

The target size can be any desired except that the current
attrition factors are based on 100 meter squares.

(See the DFAT card for the defender's preplanned artillery

targets.)
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AVAL (Minimum Target Value to Attacker)

The minimum value of a target against which the attacker will
allocate artillery fire is input with this card. The purpose of this
card is to reduce computer execution time by eliminating computations
for very small fractions of artillery kills,

(See the DVAL card for the minimum target value to defender.)
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COMM (Comment)

This card is used to insert comments into the run input stream.
During the read of the input stream, an echo of each card is immediately
written out. '

This card has no other effect upon the program.
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CRIT (Cutoff Criteria)

This card is used to 5pecify the casualty‘levéls to be used
as an end of game criteria for a case. Criteria consists of a speci-
fied level of losses for:

a. attacker vehicles only

- b. attacker personnel only

c. defender vehicles only

d. defender personnel only

e. a combination of attacker vehicles and personnel

f. a combination of defender vehicles and personnel

The géme ends when any one of the specified criteria is met.

If no CRIT card is used in a case, the following default values
for the above criteria are used:

a. 60%
b. 60%
c. 60%
d. 60%

e. 40% and 40%

£f. 40% and 40%

31




4 > ° (e Pyl ANTT ¥ Tas | -l
2 { ITEM OESCRIPTION  [MOTE| LMTS | UMITS  |FORMAT| coL|
: 2 = r ] ]
F: — Card Title 'CRIT' NA Ad 2
: - m [ B
g L e P <
= L :
— TEVel Cf Aacvldckel N 3
[ Vehicle Losses, 0-1000 gi?giff I4 E
o | CUTOFF (1) sreer S
# [, 1Q
E c 11
g ‘Z " T2
. o FLevel of Attacker 0-1000 | Tenths of 2
FPersonnel Losses, CUTOFF(2) Percent I4 IC)
15
[
B B
- Level of Defender Vehicle J0-1000 | Tentks of =2
= [Losses, CUTOFF(3) Percent I4 2i
k ] - FP)
E % ==
' . t I~ e
' - o ) 25
= H.evel of Defender 0-1000 Tenths of | I4 28
- "Personnel Losses,CUTCFF(4) Percent 27
0 £ " FE]
’s < 29
o - "~ N 20
s A TEVel OF ATLUCKel Veliieic sEsyRnY TENTISTUT s =
v = | Losses for Combination Percent Y]
o - . L.Criteria, CUTQFF(5) 3
i 2 - 2
£ = 35
‘ B = =
B [TEVET Of ACLGCReST Person- U~ 100U TeRtrs o1 | 14 =7
¥ | nel Losses for Combination Percent EER
: LCriteria, CUTOFF(6) ;g
<
o =
| Level or Derender Vehicle 0-10600 Tentns ot a3
i.Losses for Combination Percent 14 :
Criteria, CUTOFF(7) =
g 27
- Y1
| Level of Defender Person- S 19-100G0 Tenths orT 25
lnel Losses for Combination Percent It =
FCriteria, CUTCFF(8) ==
X ==
[ S
35
i B
B 53
i 5o
- 50
R Sl
% 62
53
R =
- EE
. - &5
[ a7
: =)
[ =C)
C Ta
- 73
- 7
f C 2

]
)

AL QUV)

210310 o)

JONINDIS aUVY

VN

AL SHIL SQUVD OH

JO

1

e



DFAT (Defender's Preplanned Artillery Targets)

These cards specify up to 100 preplanned artillery targets
that are fired upon during the preparatory fires part of a case (see
PREP card). Each target is given an equal volume of fire within its
respective category of either an artillery or a mortar target. These
targets are located along the attacker's routes of approach used during
the early part of the battle. '

Although there is an upper limit of 100 targets, the numbering
system for these targets can be any values between 1 and 999S9. They
do not have to be consecutive numbers, but the numbers for each target
must be unique. Normally only 10 to 20 targets should be used.

The unused portions of this card are the result of revisions
made to the AMSWAG artillery routine since the card was designed.

The target size can be any desired except that the current
attrition factors are based on 100 meter squares.

- (See the ATAT card for the attacker's preplanned artillery
targets.) :
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DISM (Dismount Criteria)

The primary purpose of this card is to define the conditions
on an axis in order for a dismount on this axis to occur. The conditions
are that the range between the attacker and defender units on the axis
is between two specified ranges and that the fraction of mobility losses
of units on the axis is greater than a specified number.

When the conditions are met, new units are created for the
dismounted squads and the vehicles and squads are treated as separate
entities. The squads then normally move down the route at a reduced
rate of speed and the vehicles normally halt in hull defilade. However,
this card contains tactics (see 'TACS' card) for both the squad units
and vehicle units. These tactics are executed when a dismount occurs.
All tactics listed on the 'TACS' card are acceptable except for the
'"WAIT' tactic. 1In addition, a distance for the vehicles to follow
behind the squads can be specified. In this situation, the tactic
specified for the vehicles is 'HALT' and the model initiates movement
of the vehicles (at the same speed as the squads) when the squads get
the specified distance ahead.

If a deliberate dismount on an axis is desired, then the
fraction of mobility losses on the card can be set to zero. If no
dismount on an axis is desired, then the ranges on the card can be set
to zero or the DISM card for the axis can be eliminated.
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DIST (Optional Distribution Qutput)

The use of this card prints a firing event summary at the
end of a case.
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DISW (Dismount Weapon)

This card specifies the attacker weapon types, normally
armored personnel carriers (APC's), which may dismount squads if a
disméunt occurs. The card allows up to twelve different types to be
specified. If more than twelve types are required, second and successive
cards may be used. The model also allows the option of multiple entries
~per card or multiple cards with one or more entries. For example, if it
is desired to specify five different weapon types, then all five may be
put on one card, or one each on five cards or two on one card and three
on another, etc.
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DPOS (Defender Position Offset)

This card specifies a defender offset distance in the computa-
tion of the center of mass (position) of the defenders associated with a
given axis.

Acquisition between an attacker maneuver unit on an axis and
defender units associated with the axis is not allowed to occur if the
range between the attacker maneuver unit and the defender center of
mass for that axis exceeds a certain value (See STRG card). The purpose
is to prevent premature initiation of battle on an axis before the
"average defender unit'" is within acquisition range.

As an example, the x-coordinate of the defender center of mass
for Axis 1 is computed as follows:

z: DPOS,(l,l).+ X(11)

I1 ND1

Where:

DPOS (1,1) represents the x-coordinate offset for Axis 1
{(specified on this card).

X(I1) represents the x-coordinate of an active defender unit
associated with Axis 1.

ND1 - represents the number of active defender units associated
with Axis 1.

Similarly, the y-coordinate of the defender center of mass for
Axis 1 is defined as: '

DPOS (1,2) + Y(I1)

11 ND1
Where:

DPOS (1,2) represents the y-coordinate offset for Axis 1
(specified on this card).

Y (I1) represents the y-coordinate of an active defender unit
associated with Axis 1.

ND1 - As before
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. DX0, DYO, DXH, DYH, DXM, DYM
(Fixed Biases for Stationary Firer, Stationary Target)

These cards are used to enter the fixed biases for a stationary
firer shooting at a stationary target. If one or more of these cards are
used for a round, then all must be used, even if only to specify zeros
for the biases. These cards are needed only for those rounds for which
biases are furnished to the AMSWAG user. The cards are:

a. DXO - Horizontal bias for first round
b. DYO - Vertical bias for first round

c. DXH - Horizontal bias for subsequent round given
a hit on preceding round

d. DYH - Vertical bias for subsequent round given a
hit on preceding round

e. DXM - Horizontal bias for subsequent round given
a miss on preceding round

f. DYM - Vertical bias for subsequent round given a
miss on preceding round

The range interval used is that used for this round in its con-
stant data.

NOTE: The '0' in DXO and DYO is an alphabetic character.
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DVAL (Minimum Target Value to Defender)

The minimum value of a target against which the defender will
allocate artillery fire is input with this card. The purpose of this
card is to reduce computer execution time by eliminating computations
for very small fractions of artillery kills,

(See the AVAL card for the minimum target value to attacker.)
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EXCP (Round Choice)

.. This card specifies the rounds to be fired for each firer-

target pair. Four different categories of round choices exist. These
are:

a. The first choice round for short range firings.
b. The first choice round for long range firings.

c. The second choice round for short range fifings.
d. The second choice round for long range firings.

The crossover range between short and long range may also be
specified on the card. If the crossover range is not given, it is
defaulted to 1250 meters. The 'XRRG' c¢ard may also be used to change
the crossover range.

The model attempts to use the first choice round (for the
appropriate range) for a firing event. If some reason prevents this
round from being used (e.g., all rounds expended), then the model uses
the second choice round. If neither choice can be used, then this firer
does not fire at nor allocate himself to this target.

If a second choice is not specified on the card, then the
first choice is the only choice used by the model. If a round is
specified that does not appear on the weapon card, then an error print
occurs and the model stops prior to executing the case. A summary of
round choices is printed by the model near the beginning of the output
for a case.

A maximum of 150 EXCP cards may be stored by the model.
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EXCV (Exception to Lethality/Vulnerability)

Normally the name of the lethality/vulnerability data set to
be used for a round-target pair is formed from the round lethality game
name and the target vulnerability game name found on the 'WPN' caxrd.
However, the EXCV card may be used to specify the name of a lethality/
vulnerability data set different from the one formed from the game
names. This change does not affect any other targets for this round
or any other rounds against this target.

This card allows ease in using any set of lethality/vulnera-
bility data in the AMSWAG data base. A maximum of 150 EXCV cards may
be stored by the model. These cards must follow the WPN cards. If a
round or target game name is used on an EXCV card and that name is not
on a WPN card, then an error message is printed and the model stops
prior to executing the case.
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EXP (Defender Exposure)

In all previous studies all defender targets were assumed to
be in hull defilade to. each opposing attacker firer. The probability
of hit of each defender target is now considered to be a weighted
average of the probability of hit of a target in hull defilade (HD)
exposure and the probability of hit of a target in full exposure (FE)
according to the following scheme:

Parr = € X Pyrrapy + (1700 X Pyppeemy

where PHIT(HD) = probability of hit of a target in hull defilade
exposure.

PHIT(FE) -= probability of hit. of a target in full exposure.

C= .5+ (I) x .5; where I = 0, 1, 2, 3 and is defined as a
3

numerical index of the level of defender site preparation.

If T is 0, i.e., no engineer preparation of defender sites; then the
exposure of each defender target is an equal average of hull defilade
exposure and full exposure. If I is 3, i.e., complete engineer prepar-
ation of defender sites, then the exposure of each defender target is
full hull defilade. If I is between 0 and 3, i.e., some but not complete

engineer preparation of defender sites, then the exposure of each target
is in between the above two cases. ' '
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FOAT (Attacker Forward Observer)

This card specifies those attacker units which act as artillery/
mortar forward observers. After the preparatory fires phase of the
artillery routine, only those targets acquired by forward observer units

R can receive an allocation of artillery/mortar fires. Only one FOAT
card is allowed per case.

(See the FODF card for defender forward observer.)
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FODF (Defender Forward Observer)

This card specifies those defender units which act as artillery/
mortar forward observers. After the preparatory fires phase of the

artillery routine, only those targets acquired by forward observer units

can receive an allocation of artillery/mortar fires. Only one FODF card
is allowed per case.

.(See the FOAT card for attacker forward observer.)
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GAME

This card signals the end of the input deck and starts the
execution of a case, :
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GFAC (Grunt Facfor)

- This card specifies the maximum number of squads that may be
carried in one attacking armored personnel carrier (APC). This factor
is used to determine the squad carrying capability of APC's that have
suffered vehicle losses faster than they have suffered squad losses.

It is used to prevent one APC from carrying four or five squads after
the other APC's in the unit have been killed. The surplus squads
(above the grunt factor) are "left behind" and treated as battle losses.

If no grunt factor is specified, the model assumes 2.00.

Currently, a grunt factor of 1.75 is used for BLUE APC's and a factor
of 1.50 is used for RED APC's.
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ID (Identification)

This card specifies a unique case identification and defines
some general parameters for the case.
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WiDENVfAéditional Case Identification)

The identification given on this card is printed at the top
of each victim-killer scoreboard page (see Figure 4.6) and the last
page of a case.
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KILL (Kill Criteria)

This card specifies the kill criteria for the determination of

kind of kill against each weapon type. The following table gives the
usual choices.

Weapon Type Kill Criteria
Attacking Tank MOF (M or F Kill)*
Attacking APC F, M, M/F, EC (M and F kill and
: mounted squad kills)*
Attacking Overwatch Vehicle F (F Kill)**
Attacking Overwatch Personnel P (Personnel Kill)#*=#*

11

Defending Vehicles (F Kill)**

Defending Personnel

e

(Personnel Kill)#*#**

Attacking Squads

o

(Personnel Kill)*#**

*The MOF criterion means that the vehicle is considered as a loss if

it suffers either a firepower kill or a mobility kill. The F, M, M/F
criteria means that a vehicle that suffers a mobility kill will stop
and keep firing; a vehicle which suffers a firepower kill will keep
moving (if it still has mounted squads); and only those vehicles which
suffer both mobility and firepower kills are counted as complete losses.
The EC criterion refers to kills of mounted squads.

**Mobility kills are not evaluated against stationary targets whlch never
move (e.g., defender and attacker overwatch targets.)

***Jsed against dismounted personnel to include ground mounted antitank
missiles. The kill criterion is only needed for the squad, not the
squad subelements.
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LEFT

This card designates an attacking squad subelement to be left
in an overwatch position when the squad dismounts. If no LEFT card is
in an input deck, then no weapon is left behind. 1In addition to being
specified on the LEFT card, the weapon must also have the largest pri-
ority value on the SQBA card of any subelement. After a dismount, the
rest of the squad executes the tactic specified on the DISM card and the
LEFT element maintains a '"hull defilade" overwatch posture.

If the left option is used, then the subelement given on the
LEFT card must also have other input cards not normally used for squad
subelements. These are: ARTP and MRTP (as target); KILL, SUPP; PERS;
VISL and MFAC (as looker and lookee); RELD and RLOS.
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LOAD (Basic Load)

This card specifies the quantity of ammunition for each type
of round for a weapon system as given on the WPN, SQED, and SQEA caxds.
If no LOAD card for a weapon is in the input deck, then that weapon is
given 9999.9 rounds for each type of ammunition it has. If a LOAD card
is in the input deck, but a type of ammunition has been left off, then
that type is given 0.0 rounds for this case.

A LOAD card is required for the squad subelements as well as
for the squad itself. The card for the squad should list no rounds.
The cards for the squad subelements give the basic loads for the sub-
elements. Failure to give a roundless LOAD card for the squad game
name results in erroneous round summaries to be printed in the unit
status part of the case output.
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LOSD (Line-of-Sight Duration)

This card specifies the probability of normal firing event
completion, indexed on round and range. In the primary case of a slow
firing missile, the probability accounts for aborts because of line of
sight breaks while the missile is in flight. The probability is used to
degrade the attrition from a firing event.
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LPR2 (Firer-Target Status)

This card specifies time bands in the game during which the
status of each firer-target combination is printed. The possible
statuses are:

Title Description
0K Target available to receive fire
NEFF ' Range > maximum range for stationary
firer
2 FAR Range > maximum effective range
N GD Target no longer exists
CovD No line of sight
NACQ | Target not acqﬁired
N SH 7 No rounds for target (either no rounds

at all or firer is moving and round
cannot be fired from a moving platform)
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MFAC (Visual Target Acquisition Factor)

This card specifies a set of adjustment factors for one or the
other of the- parameters P, and t of the distribution function for
visual acquisition (see VISL card), indexed by range. A set of factors
is necessary for each of the conditions firer motion, target motion,
and target concealment. A particular factor, say AF, produces a new
parameter, Ps * or t*, according to the following scheme.

Parameter Factor Type Result
PmA Firer Motion Py* = P ¢ AF
P | Target Motion (1-Pe)* = (1-Ps) <« AF
P, Target Concealment Po* = Py, + AF
T Firer Motion t* =T « AF
t Target Motion T =% - AF
T Target Concealment t* =T - AF

Note: Po * must be between 0.00 and 1.00.

(See the VISL card visual (non-firing) target acquisition

data).
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MINE

This card indicates that minefields are being played. Also,
for a particular minefield number and game weapon name, the card specifies
the probabilities of dud, detection, activation, firevower only kill,
mobility only kill, and mobility and firevower kill.
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MRTP (Mortar Targeét Priority)

This card is used to specify target priorities for both
the attacker and defender mortars. For each potential target, a pri-
ority value (y-intercept) and a slope (change per kilometer) are given.
The priority value expresses the worth of the target at a range of zero
kilometers and the slope is the change in that value per kilometer of
range between the forces.

The target priority values as modified by range and slope
determine the relative worth of mortar targets and hence determine
“the allocation of mortar fires. In this sense the mortar target pri-
orities are different from the direct fire target priorities (TGTP
card).

The largest priority value allowed is 9999 and the slope may
be between -999 and +999. However, the combination of the value and
slope should not produce a value less than or equal to zero within the
range spread between the forces. '

The model allows multiple entries per card or multiple cards
with one or more entries. Any weapon not listed on an MRTP card is not
attrited by mortar after the preparatory fires. In the case of a squad
target, the squad game names, not the subelement names, should be used
on this card.
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MXO, MYO, MX1, MY1, MX2, MY2, MX3, MY3, MX4, MY4

(Fixed Bias Corrections for Moving Targets)

These cards are used to enter fixed bias corrections for a
stationary firer against a moving target. If one or more of these
cards are used for a round, then all must be used, even if only to
specify zeros for the corrections. These cards are needed only for
those rounds for which biases are furnished to the AMSWAG user. These
cards are:

a. MXO - Horizontal corrections for targets moving
2 kilometers per hour

b. MYO - Vertical corrections for targets moving 2
kilometers per hour

c. MXl, MX2, MX3, MX4 - Horizontal corrections for targets
moving 10, 20, 30 and 40 kilometers
" per hour, respectively.

d. MY1l, MY2, MY3, MY4 - Vertical corrections for targets
moving 10, 20, 30 and 40 kilometers
per hour, respectively.

The range interval used is that used for this round in its constant
data. These corrections are algebraically added to the stationary-
stationary biases given on the DXO, DYO, DXH, DYH, DXM and DYM cards.

NOTE: The '0' in MXO and MYQ is a numeric character.
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MXAQ (Maximum Ramge to Acquire)

This card specifies the maximum range within which a weapon
or squad is allowed to acquire targets. ' The actual maximum range used
in the model is the minimum of this range and a similar range from the

target acquisition data base. The default value for the range is 9999
meters.
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QUT2 (Optional Duplicaté End-of-Game Summary)

The use of this card prints a second end-of-game summary.
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P(A) (Probability of Availability)

This card provides two items of information for certain rounds.
The first item is the probability of availability. Currently, this value
should be entered as 1.0 (1000 on the card). The second item is the
time for initial lay of the weapon which fires the round. This card is
only needed for those rounds which have 1etha11ty'data stored as expected
time to kill (or rate of kill).
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PERS (Personnel)

This card is used to specify the crew size for each weapon
system in a case. These values are used in computing the number of
personnel on each side during a battle. A PERS card is needed for both

the attacking and defending squad types, but not for the squad sub-
elements.
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'PLOT (P16t Option)

This card arranges for a plot of the attacker's and defender's
location to be drawn at a specified time interval throughout the battle.
Additionally, a plot is drawn at the end-of-game time even if it is not
a multiple of the specified interval. If no interval is specified, then
120 seconds is used. The interval must be a multiple of 10 seconds.
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PPBS (Pinpoint Burst Size)

The probability of acquisition of a weapon system as the result
of a firing event differs depending on the caliber of type of ammunition
fired. Since the firing acquisition data base for a weapon system is
based on only one type of round, an adjustment is possibly necessary if
a different type of round is used. This card specifies the number of
rounds of another type that meed to be fired to give the same probability
of the weapon system being acquired. If no PPBS card is used for a round,
the value is set to 1.0.
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PPN (Pinpoint (Firing) Target Acquisition Data)

This card is used to enter the pinpoint (firing) target
acquisition data for a case. The data consist of probabilities of
ultimate deteéction of a weapon that has fired. The data on the PPN
card is for the stationary looker versus the stationary lookee situa-

tion only. Motion conditions and concealment are entered using the PFAC
card.
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PREP (Time for Preparatory Fires)

This input specifies the length of time the preparatory fires
phase of the battle will last. During this phase, all artillery and
mortar assets of both sides fire only at preplanned targets (see ATAT
and DFAT cards). After this phase, the artillery and mortar assets are
distributed among targets acquired by artillery/mortar observers pro-
portional to the priority of the targets (see MRTP and ARTP cards).

If a PREP card is not in the input deck, the time for prepara-
tory fires is defaulted to 0 seconds. '
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PRT1 (Optional Printout, Type 1)

_The use of this card causes a summary of game names, constant
data names, and lethality/vulnerability names for the first 14 weapons
and rounds, kill criteria, availability and types of lethality data to
be printed. This option is normally used for debugging. The printout
occurs immediately after the echo of the PRT1 card.
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PRT2 (Optional Printout, Type 2)

- The use of this card causes a summary of the round choices
for each firer-target pair specified on an EXCP card to be printed.
This printout occurs once automatically after the TABF card is read.
This gives a useful summary of the EXCP information. Additional requests
for this printout are normally used for debugging. The printout occurs
immediately after the echo of the PRTZ card.
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PRT3 (Optional Printout, Type 3)

The use of this card causes a printout of the joint table to
occur. This printout occurs once automatically after the TABF card is
read. The joint table is a useful summary of the lethality/vulnerability
names given on the WPN and EXCV cards. Additional requests for this
printout are normally used for debugging. If a PRT3 card appears after
the TABF card, then the joint table no longer contains the lethality/
vulnerability names, but the addresses in the COREIW array in which the
lethality/vulnerability data is now stored. The printout occurs im-
mediately after the echo of the PRT3 card.
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PRT4 (Cptional Printout, Type 4)

The use of this card causes a summary printout of game names,
constant data names, vulnerability names, kill criteria, and the addresses
of the COREIW array in which the constant data are stored. These data are
printed for all weapons in this case. This option is normally used for

debugging. The printout occurs immediately after the echo of the PRT4
card. .
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PRT5 (Optional Printout, Type 5)

-

The use of this card causes a summary printout of game names,
constant data names, lethality names, lethality type, probability of
availability, the addresses of the COREIW array in which the constant
data arestored and whether or not rounds have fixed biases., These
data are printed for all rounds in this case. This option is normally
used for debugging. The printout occurs immediately after the echo of
the PRTS card.
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QUIT

This card specifies a game time at which the execution of the
case will cease. The time can be used for debugging model purposes,
limitation of computer usage, or the termination of cases in which the
end of game criterion is not casualty dependent.
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RELD (Reload)

"This card specifies a round type for which the associated
weapon system, after a certain number of rounds have been expended,
requires a reload time. The weapon system fires at a constant rate
until this number of rounds is expended. An example is a two launcher
TOW. After these two rounds are fired, the launcher must be reloaded
before any more rounds can be fired. The RELD card also specifies the
reload time and the number of rounds fired between reloads.
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RLOS (Reload Line-of-Sight Option)

If the reload option for a round type is being used (see RELD
card), then this card may be used to indicate that the associated weapon
becomes fully covered while in a reloading status. Otherwise, the
exposure of the weapon is unaffected.
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SDIE (Squad Die Logic)

This card specifies that all the subelements of a squad are
attrited at the same rate.

Without this card the model assumes a priority scheme for sub-
element attrition. The highest priority subelement is attrited last,

the next-to-the-highest priority subelement is attrited next-to-last,
and so on.
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SQBA (Breakdown of Attacking Squad)

This card specifies the number of each subelement type in a
squad and the priority of a subelement within the squad. The priority
sequence is used to determine weapon handoff in the model. If a high
priority subelement is killed, a lower priority subelement, if available,
discards his own weapon and begins using the higher priority weapon.

The subelement given a value of one is the highest priority, the
subelement given a value of two is the next-to-the-highest priority,
and so on.

 If the case is a Blue attack, then the number of subelements
specified on this card is the number in a fire team.

(See the SQBD card- for breakdown of defending squad.)
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SQBD (Breakdown of Defending Squad)

This card specifies the number of each subelement type in a
squad and the priority of a subelement within the squad. The priority
sequence is-used to determine weapon handoff in the model. 1If a high
priority subelement is killed, a lower priority subelement, if available,
discards his own weapon and begins using the higher priority weapon.

The subelement given a value of one is the highest priority, the sub-
element given a value of two is next-to-the-highest priority, and so
on.

(See the SQBA card for breakdown of attacking squad.)
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SQDA (Attacking Squad)

This card specifies the game name, constant data name, and
vulnerability name of the attacking squad. If the constant data name
is blank, then the game name is used for the constant data name. If
the vulnerability name is blank, then whatever name is used for the
constant data name is also used for the vulnerability name. The game

name must be specified. No rounds are listed for the squad on this
card.

(See the SQDD card for defending squad.)
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SQDD (Defending Squad)

. This card specifies the game name, constant data name, and
vulnerability name of the defending squad. If the constant data name
is blank, then the game name is used for the constant data name.  If
the vulnerability name is blank, then whatever name is used for the
constant data name is also used for the vulnerability name. The game

name must be specified. No rounds are listed for the squad on this
card.

(See the SQDA card for attacking squad.)
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SQEA (Attacking Souad Subelement)

One card

This card specifies the subelements of an attacking squad.
the card

is required for each subelement. The content and format of
are the same as that of the WPN card.

(See the SQED card for defending squad subelement.)
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SQED (Defending Squad Subelement)

This card specifies the subelements of a defending squad.

One card is required for each subelement. The content and format of
the card are the same as that of the WPN card.

(See the SQEA card for attacking squad subelement).
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SQUN (Attacking Squad Units)

This card specifies the unit numbers of the attacker maneuver
vehlcles that carry mounted squads and the number of squads in each unit.
The model allows multiple entries per card or multiple cards with one
or more entries. This card is very similar to the UNTA card.
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STRG (Starting Range)

This card specifies a cutoff acquisition range for an attacker
unit on an axis and the defender units associated with this axis. The
range is defined as the distance between an attacker maneuver unit on

. an axis and the center of mass of the defender units associated with
this axis. Prior to this range, no acquisition is allowed to occur
between the attacker unit and any of the same defender units. After

. this range, if line-of-sight exists, then acquisition normally occurs.

In essence, this card allows the user to play any opening range
desired with only one scenario. A separate range may be specified for
each axis. If no STRG card is used, the model defaults the starting
ranges to 7500 meters.
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SUPP (Suppression)

Suppression is played in the model according to the procedure
outlined in AMSAA Technical Report Number 169. The inputs to the sup-
pression routine are a human factors coefficient and a mean duration
of suppression. These two inputs are provided for each weapon and squad
type (not squad subelements) by the use of this card.
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TABF (Mass Storage Sedrch)

After this card is read (and the model assumes that all weapon, -
squad and lethality/vulnerability cards have been read), all weapon
constant data, round constant data, and lethality/vulnerability data
requested for this case are read from mass storage and stored in the
COREIW array. The model also double checks the data found versus the
data requested to insure that nothing has been left out. - If any incon-
sistencies are found, then error prints occur and the model stops prior
to executing the case.
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to put such cards as PRT1, PRTZ,

zcam. 1. Normally immediately prior to GAME card. However, it is possible c ]
* PRT3, PRT4, 'RTS, SIRG, AOWS, VISL, MEAC, fixed bias cards, TILL, DIST, OUTZ, RLOS, Surp, LOSD,
RELD, IDEN, XPRP, XTYP, MXAQ, VULF, FODF, FOAT, AVAL, DVAL, I'PBS, CRIT, PERS, GFAC, PLOT, P(A),
PREP, SMOK, LPR1, LPRZ, MRIP, ARTP, AATS, ATAS, DEAT, ATAT, ARTU, LOAD, DISM, QUIT, TACS, DISW
and XRRG between the TABF and GAME cards. lowever, this is not normally recommended as the model's
echo of its input cards is then split up.

2. Sec text. .
Figure 3.61 Mass Storage Search
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TACS (Tactics)

In the model, an attacker unit's position and velocity record
(as a function of game time) is preprocessed. With the application of
a tactics input from this card, however, an attacker unit's position
and velocity record may be modified to a limited extent. The possible
tactics inputs and their description are: '

a. 'HALT'; an unconditional halt until another TACS card
restarts movement.

b. 'SILOW'; a reduction in movement rate. The rate is L times
the normal rate where n is an integral input on a TACS card.

c. 'MOVE'; resumption of normal movement rate. Use to over-
ride 'HALT' and 'SLOW'.

d. 'WAIT'; halt for a specified period of time.

Currently,-each TACS card applies to one section of a route
(two sections per route and twelve routes overall). Further, the card
may apply to only the vehicles on a section, only the dismounted squads
(personnel) on a section, or both. The execution of a tactic is based
on either the range between forces or on actual game time. The user
decides which time or range to use. . Normally, if the tactic applies to
vehicles, then the vehicular force-on-force range is used, and, if the
tactic applies to personnel, then the personnel range is used. An
exception to this rule is the use of the reverse (R) option. If the
reverse option is in effect, the personnel range is used to execute
vehicle tactics and vice versa. This reverse option is primarily used to
restart vehicle movement when the dismounted squads reach a specified
distance from the defenders. Further tactics may be specified on the
DISM card. '

The model allows multiple entries per card or multiple cards
with one or more entries. For example, if three different tactics for
a section are to be specified, all three can be put on one card or one
each on three cards or one on one card and two on another card. A total
of ten tactics are allowed per section.
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TGTP (Target Priorities for Direct Fire)

This card is used to specify targets and target priorities for
each direct fire weapon type including squad subelements. A firer cannot
fire at any weapon whose game name is not listed as a target game name
for that firer. Targets and priorities are not given for a squad firer,
but rather for each type of weapon system within a squad. However, if
the squad is a target for some firer, then the squad game name is
properly given as one of the target game names for that firer.

For each potential target, a priority value (y-intercept)
and a slope (change per kilometer) are given. The priority value is the
value of the target at a range of zero kilometers and the slope is the
change in that value per kilometer of range between the firer and the
target. Normally, the slope is negative so that target worth increases
with decreases in range.

For each firer unit, the priority values are used to determine
the rankings 6f a list of targets. AMSAA Technical Report Number 169
provides additional details about target pr10r1t1es.

The largest prlorlty value allowed by the model is 250 and the
slope must be between -125 and +125. However, the combination of the
value and slope should not produce a value less than or equal to zero
within the range capability of the firer.

The model allows multiple entries per card or multiple cards
with one or more entries.
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TILL (Time to Switch to Second Target Acquisition Data Base)

The time on this card specifies when the model will switch
from using target acquisition data base 1 to target acquisition data
base 2. This card has been added in order to simulate the use of ar-
tificial illumination. If this card is not used, the time is defaulted
to 10,000 seconds.
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UASG (Unit Assignment, Type 2)

This card specifies the unit numbers and the number of weapons
in each unit for a weapon game name. For the purpose of this card, a
squad is considered as one weapon.

The UASG card and the UNTA card, although they have different
formats, serve thé same purpose. The UNTA card, though, is easier to
use.

The model allows multiple entries per card or multiple cards
with one or more entries. If back-to-back entries are for the same
weapon game name, then the second and following entries do not need
to repeat the name.

(See the UNTA card for unit assignment, type 1).

143




e oy

‘| W04 VVSWV

SL NOf 9

gy ¢ aandrd

z odAy ‘juowudrssy 3Tu)

|- ITEM DESCRIPTION - [MOTE| LMITS | UMTS |FORMAT

110N

-1equuu 3Tun oYy st AI
spIeo LINQ SO0F IX3J 90§

1

GaL

<D

Card Title

'UASG!

NA

Ad

o
=

[ Unit Number

1—164

NA

[TV EY (6] LN o

NOIDET UL nedapuis
In Unit, ‘ORIG(IU)

18]

1-8

- Weapon Game Name

NA

NA

Repeat of Columns 9-17

¥
-~

Repeat of Columns 9-17

b

vilafufo

Rlwn

. Repeat of Columns $-17

A\

/N

Repeat of Columns 9-17

Mfeolnl SISI4 B IEIR[B1SIE 1Bla)B 1 A

[t
i b

o
o

3:

Repeat of Columns 9-17

Ut
e}

sSe

Repeat of Columns 9-17

(-1

- Repeat of Columns 9-17

i d=3
'1'__... =
7

78

-
4

2C 1

144

1AL G4V

¢ 9dAy,

VN ZJON]ﬂOJS ““VO Squomndrssy Jruf)

JdAL Sl Sauvd on’

.
.

podinhoy sy



UNIT

This card specifies the number of attacking units, the initial
defender unit number, and the last defender unit number. The values
on this card, with more detail, are:

a. NA - the number of attackers on the unit information file.
This is 24 plus the number of attacker overwatch weapons
(AOW's). Unit numbers 1 through 24 are always reserved
for attacker maneuver weapons (AMW) even though the unit
information file may not contain data for all of them.
Unit numbers from 25 on up are used for AOW's., No unit
numbers are skipped after the AMW units.

b. NB - the unit number for the initial defender ground weapon
(DGW) on the unit information file. All other DGW's are
numbered consecutively beginning at this unit. The model

allows for a total of 160 units and a maximum of 60 DGW's
Normally NB is set to 101.

c. NUNITS - the unit number for the highest numbered defender.
" If NB is 101 and there are 32 DGW's on the unit information
file, then NUNITS rmust be 132.

The unit numbers between NA and NUNITS are allotted for new units
that are created during the play of the game.

145




PSS

'L WHO4 VYVSWY

SL NN 9

J10N

! .

*]1X9]1 98§

99°¢ auxndty

1T

| ITEM DESCRIPTION

MNOTE| LTS

| LTS FCRWAT] coL|

" Card Title

TUNIT!

NA

Ad

| Number or Attacker
L. Units, NA

24-88

NA

I4

. Number of Defender
~ Units, NB

25-160

NA

I4

V]wjNjojnis jwinl~

- Number of Units,
 NUNITS

25-160

NA

4

rTTT1T 11 L BRI T 1 1 1 llllll1l
|][||||Ilull]TI||||T||lllllllllllrll | I l l

<8

=]

T

JdkL GYV)

.

3

JJONINDIS  QUVD

VN

AL Sl Squvd oM

.
.



UNTA (Unit Assignment Card, Type 1)

* This card specifies the unit numbers and the number of weapons
in each unit for a weapon game name. For the purpose of this card, a
squad is considered as one weapon.

- The UASG card and the UNTA card, although they have different
formats, serve the same purpose. The UNTA card, though, is easier to use.

The model allows multiple entries per card or multiple cards
with one or more entries. '

(See the UASG card for unit assigmment, type 2).
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VISL (Visual (Non-firing) Target Acquisition Data)

This card is used to enter the visual {non-firing) target
acquisition data. The data consist of either probabilities of ultimate
detection (P») or mean times to detect (t), both indexed on range. At a
set range, P and t define the scale factor and mean, respectively, of
the negative exponential random variable describing acquisition between
a firer unit and an element of a target unit:

P(a firer unit acquires an element of a target umit < t seconds)

=P, - (1-eY

The data on the VISL card are for the stationary firer versus
the stationary target only. A necessary adjustment for firer and target
motion and target concealment is entered by using the MFAC card.

(See.the MFAC card visual target acquisition factor.)
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4., 1f Column 5 is a 'P',
if Column 5 is a ‘T',

the numbct js between 0.00 and 1.00 and is punched
Yhe number is betwcen 1 and 9999 scconds.

The program will switch to the sccond

as 0 through 100.

_.,mmr:.m 3.68 Visual (Non-firing) Target Acquisition Data
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VULF (Vulnerability Factor)

This card enters multiplicative factors to the probability of
kill given a hit (PK/H) data for a specified round-target pair. The
factors are for the target in both hull-defilade and fully exposed
status. If the product is greater than 1.0, then it is set to 1.0.

The purpose of the card is to be able to adjust the PK/H data

for a round-target pair without the cumbersome regeneration of a portion
of the data base.
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WPN (Weapon)

A WPN card is required for each non-squad weapon to specify
three types of code names for the weapon and its rounds.

The first code name specified, called the game name, serves
as the name by which the weapon or round is referred to on all other
input cards and in the model output.

The second code name specified, called the constant data name,
is a header name for a set of performance data (weapon or round) to be
read from mass storage. In essence, the constant data name references
the appropriate data from mass storage.

The third code name, called the lethality (if a round) or
vulnerability (if a weapon) name, serves as one or the other half of
the header name for a set of kill data to be read from mass storage. As
an example, if a round with lethality name 'RRRR' is fired against a
‘target with vulnerability name 'TTTT', then the header name for the kill
data is 'RRRRTTTT'. More details on lethality/vulnerability data can be
found in the description of the EXCV card. ' ’

The flags on the WPN card specify whether or not the lethality
data for a round is stored as probabilities of kill given a hit or as
expected times to kill (or rate of kill). Normally large caliber kinetic
energy rounds and high explosive antitank rounds are the first type of
data and regular high explosive rounds and rounds for rapid fire systems
are the second type.

If a constant data name is not specified for a weapon or round,
then the game name is used as the constant data name. If no lethality/
vulnerability name is specified, then whatever name is used as the
constant data name is also used as the lethality/vulnerability name.

The game name is always required for the weapon and any rounds it may
have.
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XPRP (External Preparatory Fires)

This card specifies the losses suffered during artillery
preparatory fires calculated externally to the AMSWAG model. The
results of external preparatory fires are entered as the fractional
losses of the unit for each appropriate kill criterion (see KILL card).

The model allows multiple entries per card or multiple cards with one
or more entries.

Fractional loss entries are by vehicles rather than unit.
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XRRG (Crossover Range)

This card specifies, for each firer, a crossover range for
short and long range round choice., The default value for the cross-
over range is 1250 meters. Below the crossover range, the round choice
for short range is used; above the range, the round choice for long
range is used. In practice, the card is seldom used because it defines,
for each firer, one crossover range for all targets. A selective cross-
over range for specific targets may be input by use of the EXCP card.

{See the EXCP card round choice.)
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XTYP (External Type)

This card specifies the game names of all weapon and squad
types for which external preparatory fire data are being entered (see
XPRP card). The model allows multiple entries per card or multiple
cards with one or more entries.
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4. OUTPUT

This section provides the user with a description of the
primary outputs of the AMSWAG model. Much of the section is a duplication
or only a slight rewriting of OUTPUT FORMATS, Appendix III, TRASANA
COMBAT MODEL (TRACOM) USER MANUAL, TRASANA Internal Memorandum 14-75,

US Army TRADOC SYSTEMS ANALYSIS ACTIVITY, White Sands Missile Range, NM,
October 1975.

4.1 Firing Event Summaries

The first section of output is the summary of firing events.

An example is shown in the top third of Figure 4.1, beginning
with the heading 'SIGNIFICANT FIRING EVENTS FOR THIS INTERVAL'., 1In
Table 4.1 the column headings are defined and some of the data are further
explained.

TABLE 4.1

"a. FIRER - There are two columns below FIRER giving the umit
number and the game name of the FIRER respectively:

b. TARGET - There are two columns below TARGET giving the
unit number and the game name of the TARGET.

c. ROUND - Game round name of round being fired

d. RANGE - The distance in meters between the firer and the
target, computed in the subroutine RDCHOS.

e. AMMORT - The rate at which ammo is being expended by the
firer in rounds per second, computed in the subroutine RATE.

£. NO - The number of weapons actually firing at the current
target.

g. ALPHA - Attrition Rate. The rate that firing weapons are
killing the target weapons. For multiple kill targets, ALPHA is the
‘attrition rate for firepower only kills. It is 1/(time to kill).

h. F - The fraction of the unit doing the firing.
i. TC - Time to kill in seconds. If the time to kill exceeds
the width of the character field, asterisks (****%**) are printed. In

the case of a burst fire weapon, time to kill data is simply read from
input; such data is flagged by being printed out as O.
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-rounds/sec.

j. ZF/P - The actual number killed in the target unit, either
firepower or personnel.

k. BETA - The attrition rate for mobility only kills. See
definition of ALPHA.

1. 'F -~ Same as above.

m. TC - Same as above.

n. ZM - The actual number of mobility kills in the target
unit.

o. GAMMA - The attrition rate for mobility and firepower
kills. See ALPHA.

p. F - Same as above. -

q. TC - Same as above.

r. ZIMF - The actual number of mobility and firepower kills
in the target unit.

s. DELTA - The attrition rate for expected casualty kills.
See definition of ALPHA.

t. F - Same as above.

u. TC - Same as above.

V.

ZEC - The actual number of expected casualty kills in the
target unit.

As an example of the data, consider the first horizontal line
under the column headings. Firer unit 101, with game name 1500, fired
a round, with game name 9101, against target unit number 6, with game name
1350. The range between firer and target was 2499 meters. The ammunition
rate of expenditure (calculated from a firepower time to kill) was .060

Out of a total number of .605 firers allocated to the target,

fifty percent was firepower only allocation (i.e., against the surviving
firepower only portion of the target). The entry for firepower only time
to kill was 1433 seconds and for firepower only attrition, .00 (rounded
to two decimal places). The remaining entries on the line apply to
mobility only kills and mobility and firepower kills in a similar manner.
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4.2 Minefield Event Summaries

An example of a minefield event is displayed on the middle
third of Figure 4.1. 1In Table 4.2, the column headings are defined.

TABLE 4.2
a. UNIT - Attacker unit number.
b. MFLD - Minefield number.

¢. DENSITY - Density of mines (expected number of mines
encountered in the last ten second period).

d. CRSR (MF) - Number of mobility and firepower vehicles.
e. CRSR (M) - Number of mobility only vehicles.

f. F-KILLS - Number of firepower only kills to mobility and
firepower vehicles.

g. M-KILLS (MF) - Number of mobility only kills to mobility
and firepower vehicles.

h. MF-KILLS - Number of mobility and firepower kills to mobility
and firepower vehicles.

i. MOF-KILLS - Sum of firepower only, mobility only, and
mobility and firepower kills to mobility and firepower vehicles.

j. M-KILLS (M) - Number of mobility kills to mobility only
vehicles.

Consider the first data line from the minefield event example.
Attacker unit number 9 encountered a density of .2626 mines of minefield
number 1 within the last ten second game period. Out of 1.940 vehicles
with both mobility and firepower there were: '

.5195E-02 firepower only kills
.2454E-00 mobility only kills
.5195E-02 mobility and firepower kills

4.3 ‘Dismount Event Summaries. If a dismount of personnel from
armored personnel carriers (APC's) on a given axis is to occur, it is
printed following the current firing and minefield event summaries. See
bottom third of Figure 4.1for example. Here unit number 18 dismounts 35.45
men into unit 41. The dismount is for all APC units on axis 3. However,
in the case of this example, unit 18 is.the only APC on axis 3. For
a given attacker maneuver unit number K(1<K=24) the axis may be obtained
from the following integer division:
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Unit number 41 is created to contain the dismounting squads. The new
unit number is chosen as the next number higher than the current highest
attacker unit number. An additional consecutive unit number is created
(in this case 42, see Figure 4.3) to contain the lowest priority squad
subelement if this corresponds to the type specified on the LEFT card.
This unit is left behind at the coordinates at which the dismount took
place. The number of men dismounted (35.45 in example) is obtained from
the current value for dismounted infantry in the dismounting unit times
a FACTOR of 2 for a BLUE attack (1 otherwise), times the total number of
squad weapons obtained from the SQBA cards. In the last four lines,

the bit setting of the variable JKEYPV indicates that unit number 18
has dismounted. .

4.4 Mobility Information Prints. Mobility information about
attacker units is displayed in the three groupings of lines as shown
in the top half of Figure 4.2, In particular, for each unit, the movement
status (normal movement, slowdown, or halt), delay factor, number of time
periods before next reading of information, and the number of the unit
information file record containing the proper mobility information is
given. The information is helpful, especially if the mobility records
have been modified by the application of tactics inputs. The first
grouping of lines (see label 1) reflect the movement status, record number,
and control variables for reading data of units from the previous time
step. The next grouping of lines (see label 2) is the set of first
three words of the unit information file record for each time record
needed in this period. The next grouping of lines (see label 3) offer

information similar to that from the first grouping, but at the current
time step.

The first line of data for the group with label 1,

3 -2 3 oo 3

24 entries

displays the movement status of the vehicles of units 1 through 24. The
‘second line of data displays similar information on the dismounted per-

sonnel of units 1 through 24, The code numbers and their description
are as follows:

-2 unit is slowed down
-1 unit is halted

0 no units on this section or, in the case of personnel, per-
sonnel have not yet dismounted from their vehicles

X unit is to be halted at the next time step

2 unit is to be slowed down at the next time step

3 unit is moving normally '

4 unit is to wait
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Thus, the vehicles of unit 1 are moving normally, vehicles of unit 2
are slowed down, and so on.

The third through the sixth lines of data display the number
of the unit information record used during the last time period. The
third and fourth lines display this information for the vehicles, the
fifth and sixth lines for personnel. Thus, the first entry of line 3,
183, is the appropriate record number during the last time perioed for
the vehicles of unit number 1.

The ninth and tenth lines are a wasted print.

The last two lines for the group with label 1 display a slow-
down factor for each attacker unit (from the TACS card). The next
to the last line is for vehicles, the last line for personnel. Thus,
the second entry from the left on the next-to-the-last line, 2, indicates
that the unit information file of the vehicles of unit 2 is to be read
every other time step.

The seventh and eighth lines display an external control vari-
able for the reading of the unit.information file for each attacker unit.
If the control variable is one less than the corresponding slow-down
factor entry in the last two lines, then the unit 1nformat10n file for
the unit number is read next time step.

4.5 Minefield Information. An example of a minefield information

print is given in the bottom half of Figure 4.2, 1In Table 4.3, the column
headings are defined.

TABLE 4.3
a. UNIT - Attacker unit number,.
b. MFN - Minefield number.

: c. DENSITY - Expected number of mines to be encountered in
the next ten second period.

‘ d. TIME - Time of the unit information file used for minefield
information.

e. MCOUNT - If a unit has been delayed, number of times infor-
mation for this period has been used. Otherwise, it equals one.

4,6 Force-on-Force and Force-on-Squad Ranges. In this discussion
on ranges, reference is made to the top third of Figure 4.3.The first
three numbers after the label 'FOF/FOS RANGES =' are the distances in
nmeters between the frontmost attacker vehicle units and the frontmost
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defender unit for each of the three -axes respectively. The next three
numbers are the distances between the frontmost attacker squad unit
and the frontmost defender unit for each axis. The number after the
label 'AVG RG =' is the average range for all the active axes. The
average range is computed as:

Z R(AT)

AT
NA

where:

R(AI) = minimum{force-on-force (FOF) range, force-on-squad
(FOS) rangg] for active axis AI

NA = number of active axes

4.7 Attacker and Defender Participants Summary. As shown in the
middle third of Figure 4,3, the first four lines. giving attacker and
defender non-participating vehicles and personnel are self-explanatory.
The next line gives the vehicle exchange ratio (VXR) - sum of red
vehicle casualties divided by sum of blue vehicle casualties, and

the vehicle force ratio (VFR) - sum of attacker vehicle survivors divided
by sum of defender vehicle survivors.

4.8 Non-Participating Unit Summaries. The next section,: recognized
by a series of X-X-X-X preceding and following it, is a summary of non-

participating units. An example is depicted in the bottom third of
Figure 4.3,

If all units are still active, the heading "*NO-NON PARTICIPATING
UNITS*" appears. Otherwise, the inactive units appear after heading
"SUMMARY OF NON-PARTICIPATING UNITS". A non-participating unit is a unit
which has lost its firepower or ammunition or, in the case of an armored
personnel carrier, its squad. On the next line, if a unit has become
ineffective because of no ammunition or no firers, its unit number
appears after the row heading "FIREPOWER COWARDS.' Otherwise, the row
heading "NO FIREPOWER COWARDS" appears. On the following line, if a
unit's mobility has become ineffective because of no firepower, ammu-
nition, or personnel, its unit number appears after the row heading
"™MOBILITY COWARDS.'" . Otherwise, the row heading '"NO MOBILITY COWARDS"
appears. Finally, the inactive units are printed out by side and weapon
type.
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In the example, units 145, 157, and 20 are non-participating
units; units 145 and 157 have lost their firepower or ammunition; no
units have become mobility ineffective; and .4 of weapon type 3312 is
inactive.

4.9 Unit Summary. Figure 4.4 depicts a unit summary. The unit
numbers are across the top. Units numbered 1-24 are attacker maneuver
‘weapons. Unit numbers between 25 and 100 (not shown here) are either
attacker overwatch units or attacker units created by the dismount of an
attacker maneuver unit or by the ''deposti" of a mobility kill to an
attacker maneuver unit. Units numbered 101 and above in this figure
are defender units. Following the unit number are TYPE - which is game
weapon name, SURV - which is survivors that can fire, SFULL - which is
survivors that can both move and fire, STUCK - which is survivors that
can only fire, SILENT - which is survivors that only move, and GRUNTS -
which is squads in APC'S. Next is FSUP - which is the fraction of the
unit that is suppressed. Below FSUP are R1 LEFT through R4 LEFT, the
number of rounds left of each round type in the round order specified
in the (input) WPN card. The variable X gives the x-coordinate of the -
unit. Motion of the attacker is in the negative X direction; hence the
x-axis velocity component VX, given in 20ths of meters, are always
negative for the attacker. SLIME gives the unit number from which this
unit is derived due to deposits of mobility killed.

4.10 Squad Summary. Following the unit summary, a summary of squads
appears. See the top half of Figure 4.5. The squad unit numbers, be-
ginning with attacker squads, are listed in a column at the left. The
squad firing platform types are listed across the top with the associated
round types; the current number of weapons and rounds remaining are
listed below them. The firing platform types are listed from left to
right according to their replacement priorities listed within the squad.
The highest priority platform is at left. Attrition is always inflicted
on the lowest priority platform first.

4.11 Ammunition Summary. A summary of ammunition is given in the
bottom half of Figure 4.5. Below each round type is listed the number
of rounds of that type thus far expended, AMOEXP; the number of rounds
destroyed, AMONA; and the number of rounds left, AMOLEF.

4.12 Killer-Victim Scoreboard. The last section of output is
called the killer-victim scoreboard. This section consists of two tables
shown within Figure 4.6. The first table, in the left hand column,
displays the defender weapon types as '"victims" and across the top dis-
plays the attacker weapon types as '"killers'". The second table has the
role of attacker and defender reversed. The entries in the table under
the particular weapon type are the number of kills sustained by the
victim in the row due to the killer in that coclumn. The SURV column
contains survivors of the weapon type associated with that row that can
fire. For multiple kill weapon types, rows for M-only kills, M and F
kills, and EC kills are also provided. In this case, the first row with
the weapon type serves as the F-only kills row. After all the kills for
a row plus the survivors are subtracted from the original number for
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that victim weapon type, then the remainder of the kills are attributed
to artillery and placed under the column headed ARTY.
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