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LIST OF SYMBOLS AND ABBREVIATIONS - MATHEMATICAL MODEL

EQUIVALENT
SYMBOL OR IN SIMULATION

ABBREVIATION MODEL

DEFINITION

a ALWRAT

ACEP(5,2)

DFTFAE

DISTPD

DO

DEP(10)

The ratio of the length
of the target to the
width of the target.

An intermediate factor
used in computing the
single shot probability
of damage.

An intermediate factor
used in computing the
single shot probability
of damage.

The circular error prob-
able in the normal plane.

The distance from the
ith (detonating mine or
exploding munition) to
the kth mine.

The distance in front of
the target where the
fuel air explosive
sweeping device deto-
nates.

Mean point of impact in
deflection.

The distance between the
mine and the target.

The distance in deflec-
tion from a target to
an indirect fire round
impact point.

The deflection error
probable in the ground
plane.
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(CONTINUED)
EQUIVALENT
SYMBOL OR IN SIMULATION
ABBREVIATION MODEL DEFINITION UNITS
DSSP DSSP The single shot proba- none
bility of hit in deflec-
tion.
EMD The effective miss dis- feet
tance.
Hyp TARHT (5) The height of the in- feet
truder target.
I ANGIMP (10) The weapon impact angle. degrees
Lgp ETL The effective target feet
length.
Lp The pattern length of feet
the indirect fire
weapon.
Lsy SHADOL The target shadow feet
length.
Lp TARL (5) The intruder target feet
length.
MAEp, Mean area of effective- square
ness for blast. feet
MAEf Mean area of effective- square
ness for fragmentation. feet
Ng NSUB(5) Number of submunitions. none i
Ny The number of complete none @
fuze cycles. 4
P PRBITY An interpolated value none !
determined by Subroutine ]
TABINT.
i Ppp PDLCF The probability of mine none i
- detonation within the |
FAE pattern. ;
P 3 §

viii




LIST OF SYMBOLS AND ABBREVIATIONS - MATHEMATICAL MODEL

(CONTINUED)
EQUIVALENT
SYMBOL OR IN SIMULATION
ABBREVIATION MODEL DEFINITION UNITS
Pphup DUDPRB (7) The probability that the none
mine type is a dud.
Pup The probability of dam- none
age given a hit.
PgrPq+1 PROBIL(840) Probability values from none
tables.
R AREL (5, 2) The reliability of the none
direct fire round.
Rp RADFAE The radius of the FAE feet
effects.
RMpI (i) The mean point of im- feet
pact in range.
Ry RSTART A random number from a none
normal distribution.
Ry1,Rn2y RSTART Random numbers from a none
Ry3sRya normal distribution.
Ro RO The distance in range feet
from a target to an in-
direct fire round impact
point.
PATRAD(5) The radius of the ICM feet
pattern.
RANGPR(840) Range values from none
tables.
RELSUB(5) The reliability of the none
submunition.
TARRAD(5) The radius of the in- feet
truder target.
ix
Sl i % s i



used in obtaining a
normal random number.

LIST OF SYMBOLS AND ABBREVIATIONS - MATHEMATICAL MODEL
{CONTINUED)
4 EQUIVALENT f
1 SYMBOL OR  IN SIMULATION T
b ABBREVIATION MODEL DEFINITION UNITS ;
REP AREP (20) The range error probable feet k
in the ground plane. 8
RSSP RSSP The range single shot none ]
probability of hit. &
SSPp SSPD The single shot proba- none ;
bility of damage. i
T HORIZ The average horizontal feet
dimansion for the target. ‘
toff SECOFF (7) The duration of the in- seconds f
active portion of the 4
fuze timing cycle. L
ton SECON(7) The duraticn of the act- seconds {
ive portion of the fuze t
timing cycle.
ty The simulation time seconds A
when a given event '
occurs. H
k-
ty IiT The random starting seconds ;
point for the fuze .
timing cycle. E
Tt A time period relating seconds é
to the fuze timing %
cycle. ﬁ
Ty VERT The vertical dimension feet :
for the target. :
Ugrn RN A random number from a none E
uniform distribution.
v v An intermediate variable none




i LIST OF SYMBOLS AND ABBREVIATIONS - MATHEMATICAL MODEL
(CONTINUED)

EQUIVALENT
SYMBOL OR IN SIMULATION
ABBREVIATION MODEL DEFINITION UNITS

VAy The vulnerable area of square :
b the target in the normal feet %
‘ plane.

Wgr ETW The effective target feet
width.

AR LN

Wp The width of the im- feet
proved conventional
munition pattern.

Xa(n) AIMPTX (50) The X coordinate of the feet
nth sortie aimpoint in
the map coordinate sys-
tem.

i
o e e

E Xp (i) The X coordinate of the feet
q ith direct fire area

1 entrance or exit bound-

i ary. i
4 Xp (k) XODEF (20) The X coordinate of the feet
' kth defender in the

| travel path coordinate

system.

XM(1i) The X coordinate of the feet
ith mine in the map co-
ordinate system.

Xn (1) The X coordinate of the feet
ith mine with respect to
the nominal sortie aim-
point.

XMR (i) OBX The X coordinate of the feet
ith mine in the travel
path coordinate system.

XRDMPT (J) XDMP (10,10) The X coordinate of the feet
jth desired mean point

of impact for an indi-

rect fire round.

X1
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LIST OF SYMBOLS AND ABBREVIATIONS - MATHEMATICAL MODEL
{(CONTINUED)

EQUIVALENT
SYMBOL OR IN SIMULATION
ABBREVIATION MODEL DEFINITION UNITS

[

XRDPI () DMPIIX(10,10) The X coordinate of the feet
jth desired point of im-
pact with respect to the
origin of the volley
pattern.

XR1(3) ROTDMPX (10,10) The X coordinate of the feet
jth desired point of im-
pact of the indirect
fire round in the travel
path coordinate system,

Xr1 XROAD(11) The X coordinate of the feet
travel path segment
starting point in the
map coordinate system.

X () TGTXOL(100) The X coordinate of the feet
jth target in the travel
path coordinate system.

X70 XFIX The target offset dis- feet
tance while diverting
around a damaged target.

XvaPp (i) The X coordinate of the feet
ith yolley aimpoint ori-
gin in the travel path :
coordinate system. 1

s & oak-

XOvap (i) XOVP (10) The X coordinate of the feet ]
ith volley aimpoint ori- '
gin in the map coordi-
nate system.

et A A, 2

Ya(n) AIMPTY (50) The Y coordinate of the feet
nth sortie aimpoint in
the map coordinate sys-
tem,

xii
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LIST OF SYMBOLS AND ABBREVIATIONS - MATHEMATICAL MODEL
(CONTINUED)

EQUIVALENT
SYMBOL OR IN SIMULATION
ABBREVIATION MODEL DEFINITION UNITS

Yp(i) The Y coordinate of the feet 3
ith entrance or exit di- E
rect fire area boundary.

Yp (k) YODEF (20) The Y coordinate of the feet
kth defender in the
travel path coordinate
system.

Ypiv YDIV(100) The Y coordinate of the feet
damaged target which
must be diverted around.

Ypr(i) The Y coordinate of the feet
ith direct fire entrance
or exit boundary.

YM (i) The Y coordinate of the feet
ith mine in the map co-
ordinate system.

7 . . L T4

YM (i) The Y coordinate of the feet

ith mine with respect to

the nominal sortie aim~

point.

YMR (i) OBY The Y coordinate of the feet
ith mine in the travel
path coordinate system.

Yoe (i) The center of the pattern feet
for the ith FAE detona-
tion position.

Yog(i) The closest point of feet
approach to the target
of the effects of the
ith FAE detonation.

Ypo(i) The furthest point from feet
the target of the ith
FAE detonation effects.
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LIST OF SYMBOLS AND ABBREVIATIONS - MATHEMATICAL MODEL
(CONTINUED)

SYMBOL OR
ABBREVIATION

EQUIVALENT
IN SIMULATION
MODEL

DEFINITION

UNITS

YRDMPTI ()

YRDPI(§)

YR1(3)

Yop(q)

Yvap (i)

YOyap (i)

AX(i5)

YDMP (10,10)

DMPTIIY(10,10)

ROTDMPY (10,10)

YROAD (11)

TGTYNW(100)

YOVP (10)

DISTPD

The Y coordinate of the
jth desired mean point
of impact for an indi-
rect fire round.

The Y coordinate of the
jth desired point of im-
pact with respect to the
origin of the volley
pattern.

The Y coordinate of the
jth desired point of im-
pact of the indirect
fire round in the travel
path coordinate system.

The Y coordinate of the
travel path segment
starting point in the
map coordinate system.

The Y coordinate of the
jth target in the
travel path coordinate
system.

The Y coordinate of the
ith yolley aimpoint ori-
gin in the travel path
coordinate system.

The Y coordinate of the
ith yolley aimpoint ori-
gin in the map coordi-
nate system.

The distance between the
mine and the target.

Xiv

feet

feet

feet

feet

feet

feet

feet

feet

Ciop
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LIST OF SYMBOLS AND ABBREVIATIONS - MATHEMATICAL MODEL
(CONTINUED)

SYMBOL OR
ABBREVIATION

EQUIVALENT
IN SIMULATION

MODEL

DEFINITION

UNITS

BY (i5)

OBR

DIRDIS(100)

SIGAD(50)

SIGAR(50)

SIGBD(50)

SIGBR(50)

THETA

AYYVP (10)

DIRATK(10)

Range distance that must

be traveled by the jth
target to reach the
point of closest

approach to the ith mine.

The aiming error stand-

ard deviation in deflec-

tion.

The aiming error stand-
ard deviation in range.

The ballistic error
standard deviation in
deflection.

The ballistic error
standard deviation in
range.

The angle defining the
direction of travel of
the delivery aircraft
(measured clockwise
from the positive Y
axis) .

The angle defining the
direction of attack for

the indirect fire volley
aimpoint, measured clock-
wise from the positive Y

axis in the map coonrdi-
nate system.

The angle defining the
direction of attack for
the indirect fire volley
aimpoint in the travel
path coordinave system.

feet

feet

feet

feet

feet

degrees

degrees

degrees
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LIST OF SYMBOLS AND ABBREVIATIONS - MATHEMATICAL MODEL

(CONCLUDED)
EQUIVALENT
SYMBOL OR IN SIMULATION
ABBREVIATION MODEL DEFINITION UNITS
Or THETR The angle between the degrees

directed travel path
segment and the posi-
tive X axis in the map
coordinate system.

Xvi
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL DEFINITION UNITS

ACEP(5,2) CEP An array containing the feet
circular error probable or
in the normal plane for mils
the defender or intruder
targets by type.

ACEP1 . The circular error proba- feet
ble in the normal plane or
for direct fire rounds. mils

ATl B B e Rk il g e e

ADEP{20) An array containing the feet
deflection error probable
for the direct fire
round.

e 1 e i el bttt 0

 ; ADEP1,ADEP2 The deflection error feet
, probable for direct fire
rounds.

AEI(5,5,4) An array containing flags none k
indicating either a de-

fender firing at an in-

truder or an intruder ;
firing at a defender and b
‘the value of the effec-
tiveness index.

w

ALV s The value of the effec- various
tiveness index for di-
, rect fire weapons.

AT (20) / An array containing the degrees
’ angle of fall at weapon
impact for direct fire
weapons.

ey

o

AIMPTX(50) - XA (1) An array containing the feet
: X coordinates of the
sortie aimpoints in the
map coordinate system.

xvii
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL

(CONTINUED)

EQUIVALENT
IN MATH
MODEL

SYMBOL OR
ABBREVIATION

DEFINITION

UNITS

AIMPTY (50) Ya(n)

AIl,AI2

AKIL

ALNGLC

ALWRAT a

ANG

ANGIMP (10) i

APHD

An array containing the
Y coordinates of the
sortie aimpoints in the
map coordinate system.

The angle of fall at im-
pact for a direct fire
round.

An internal program vari-
able used in printing
optional output.

The length of the line
charge used as a sweep-
ing device.

The ratio of the length
of the target to the
width of the target.

A variable used for tem-
porary storage of the
maximum value of the tar-
get length and target
width.

A variable used as tem-
porary storage for the
angle at which the in-
direct fire volleys are
delivered.

The angle of impact for
the indirect fire volley
delivered at each aim-
point.

The probability of damage
given a hit for a weapon
type employed against a
target type.

xviii

feet

degrees

none

SO

feet

none

feet

radians

degrees

none




LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

SYMBOL OR
ABBREVIATION

EQUIVALENT
IN MATH
MODEL

DEFINITION

UNITS

AREL(5,2)

AREL1l

AREP (20)

AREP1,AREP2

AWIDLC

AYYVP (10)

Al

A2

BCEP

R

REP

Op (1)

The reliability of the
direct fire round fired
by either defender or in-
truder targets by type.

The reliability of direct
fire rounds.

An array containing the
range error probable for
the direct fire round.

The range error probable
for direct fire rounds.

The width of the line
charge effects.

The direction of attack
for each indirect fire
aimpoint, measured clock-
wise from the positive Y
axis in the map coordi-
nate system.

The difference in Y co-
ordinates of the end
points of a travel path
segment.

The difference in X co-
ordinates of the end
points of a travel path
segment.

The circular error prob-

able in the normal plane

for direct or return fire
munitions.

Xix

none

none

feet

feet

feet

degrees

feet

feet

feet
or
mils




LIST OF SYMBOLS AND ABBREVIATIONS

(CONTINUED)

- SIMULATION MODEL

EQUIVALENT
IN MATH
MODEL

SYMBOL OR
ABBREVIATION

DEFINITION

UNITS

N oy

BIG

BIGY

BREL

Bl b;

B2 b,

COSA

COSANG

COSIMP

COST

COSTR

The total breach time for
a target.

A target Y coordinate
used in determining the
unit movement of in-
truder targets.

The reliability of the
direct flre round fired
by the intruder or de-
fender.

An internal program vari-
able.

An internal program vari-
able.

The cosine of the angle
defining the direction of
attack for an indirect
fire aimpoint.

The cosine of the angle
defining the direction

of attack for an indirect
fire aimpoint.

The cosine of the angle
of fall at impact for an
indirect fire round.

The cosine of the angle
defining the direction

of travel of the delivery
aircraft.

The cosine of the angle
between the directed
travel path segment and
the positive X axis in
the map coordinate system.

XX

minutes

feet

none

none

none

none

none

none

none

none




LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL ]
(CONTINUED) 1

EQUIVALENT 13
SYMBOL OR IN MATH 13
ABBREVIATION MODEL DEFINITION UNITS i

DBFAE The distance between fuel feet
air explosive munition ;j
aimpoints.

% DEFHT (5) An array containing the feet
: height of the defender
targets by type.

DEFL(5) An array containing the feet i
length of the defender ji
targets by type. “

DEFRAD (5) An array containing the feet
radius of the defender
targets by type.

oo e RN

DEFW(5) An array containing the feet.
| width of the defender
i targets by type.

DEFX (20) An array containing the feet
X coordinate of the de-
fender in the travel
path coordinate system.

g DEFY (20) An array containing the feet
P Y coordinate of the de-

fender in the travel

Path coordinate system.

DELATM (100) An array containing the minutes
time remaining for each
intruder to delay while
breaching the minefield.

2ok e AR b

DELTM The total time an in- minutes
truder is delayed while

# traversing a travel path

E | - segment.

XX1
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LIST OF SYMBOLS AND ABBREVIATIONS ~ SIMULATION

(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL

DEFINITION

MODEL

UNITS

DENOM

DEP (10) DEP

DFTFAE Df

DIRATK (10) Opk

DIRDIS (100) AY (5 5)

DIS D(ik)

DIST(52)

DISTPD Dy
AX (i)
o

A variable used in the
calculation of single
shot probability of dam-
age from indirect fire
weapons.

An array containing the
deflection error proba-
ble values for each
volley aimpoint.

The intended distance in
front of the intruder for
deploying fuel air ex-
plosive devices.

An array containing the
direction of attack for
each indirect fire volley
aimpoint in the travel
path coordinate system.

An array containing the
range distances to the
next event for each tar-
get.

The distance between two
mines (used for sympathe-
tic detonation evalua-
tions).

An array containing data
used to calculate values
of variables used in out-
put of distribution data.

The distance between the
mine and the target.

Xxii

none

mils

feet

radians

feet

feet

various

feet
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

SYMBOL OR
ABBREVIATION

EQUIVALENT
IN MATH
MODEL

DEFINITION

_UNITS

DISTS (21,52)

DLCF

DMPIIX(10,10)

DMPIIY (10,10)

DO

n8Q

DSSP

DUDPRD (7)

XRDPI (1)

Yrop1(j)

DSSP

Ppup

An array containing dis-
tribution output data.

The length of the line
charge or the distance
between fuel air ex-
plosive munition aim-
points,

An array containing the
X coordinate of the de-
sired mean points of im-
pact for each round de-
livered at each indirect
fire aimpoint.

An array containing the
Y coordinate of the de-
sired mean points of im-
pact for each round de-
livered at each indirect
fire aimpoint.

The distance in deflec-
tion from a target to an
indirect fire round im-
pact point.

The sum of the squares of
the distances in range
and deflection from a
target to an indirect
fire round impact point.

The single shot probabil-

ity of damage in deflec-
tion.

An array containing the
probabilities that the
mine types are duds.

none

feet

feet

feet

feet

feet
squared

none

none
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL DEFINITION UNITS

e e Sk e

0 il S S EE TR . o ey

DUMMY A dummy argument used by none
RANF.

D3DEL The time required to re- minutes
move a travel path block-
age caused by a damaged
target on the travel path
flanked by two targets
which were damaged while
diverting.

ORI Et DI RBRIEPI S SN

R e

EI(5,5,2) An array containing the various
3 value and type of the
effectiveness indice for
each intruder target
type and each indirect
fire weapon type employed.

1 EIVAL A variable used to store various
k. the value of the effec-
tiveness index.

3 ETL Lep The effective length of feet
the target.

ETW Wgr The effective width of feet
the target.

i EV1 An internal program vari- none
L able.

EV2 An internal program vari- none
able.

EV3 An internal program vari- none
able.

HOL (8) An array for temporary none
storage of card images.



LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

L EQUIVALENT
: SYMBOL OR IN MATH
; ABBREVIATION MODEL DEFINITION UNITS

1
:
;§ HORIZ Ty The average horizontal feet
i . dimension for the in-

truder or defender type.

I An internal program vari- none
able.

| IAP The sequential sortie none
| aimpoint number.

IBIT An internal program vari- none
able.

ID . The sequential number for none
targets which must be di-
verted around.

1DAM A variable used to signal none
that a target has been
damaged by direct or in-
direct fire.

3 IDET The mine detonation flag none
- as determined by Sub-
routine BOOM.

l;
? IDISOP The output option for none
‘ distribution data:
0 = distributions for
A output variables
b are not printed.
* 1l = distributions for
output variables
are calculated and
printed.

IDP(20,15,2) An array containing num- none
bers specifying sets of

4 " delivery parameters used

& in the direct fire meth-

odology.




LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

EQUIVALENT

SYMBOL OR IN MATH

 ABBREVJIATION MODEL

DEFINITION

UNITS

IDP1,1IDP2,
IDP3

IEND

IFMT (27)

IIS

IMINE

IND

INDFA

INPUT

INT(52)

INTIME(7)

A number specifying a set
of delivery parameters
used in the direct fire
methodology.

The run number counter.

An array containing the
output format for dis-
tribution data.

An index number indicat-
ing which target is in
the next event.

The sequential mine num-
ber.

The number specifying the
set of delivery param-
eters for a direct fire
munition.

A flag indicating that a
target has encountered
an indirect fire volley
aimpeint.

Local storage for the
card type.

An array containing the
intervals over which the
distribution data are
computed.

The fuze timing option
or target counting option
for each mine type:
0 = mine type is al-
ways active.

none

none

none

none

none

none

none

none

none

none




LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
] (CONTINUED)
- EQUIVALENT
g SYMBOL OR IN MATH
5 - ABBREVIATION MODEL DEFINITION UNITS
3 1 = mine type has ON/
OFF cycle or counts
targets before
arming.
INTYP The intruder type. none
IOB(5000) An array of mine data none

travel path segment
boundary data and di-
rect and indirect fire
data in packed form
(consisting of X and Y
coordinates, event type,
mine sequential number,
.j and fuze timing cycle
starting point or target
count for arming).

P

IOUT(15) An array containing dis- none
tribution output varia-
bles.
IPO A variable containing none

alpha information indi-
cating that a mine was
B swept or detonated in
3 : the event.

IPOS(130) An array used to store none
the position in the
TMTOFR array of the
events in time sequence.

e O

IPRINT The number of the itera- none
tion for which detailed
information concerning
each event is desired.

A i it o S

IPRR An internal program vari- none
able used to store the
. priority of the intruder

Xxvii
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL.~"
(CONTINUED)

”
Vs
-

EQUIVALENT
SYMBOL OR IN MATH ’
ABBREVIATION MODEL DEFINITION UNITS

that the defenders may none
fire upon.

IRD An internal program vari- none
able.

IRN A variable used for tem- none 1
porary storage of the :
iteration number. q

IRNK(7) A flag controlling the none
target counting option
for mines: 1
0 = mine will arm and 1
detonate after 4
sensing KOUNT (MT) ;
number of targets.
1 = mine will arm and
detonate after
sensing a uniform
random number of
targets varying
from one up to
KOUNT (MT) .

IROAD The travel path segment none E
that the indirect fire
volleys will occur on.

IRTFIR A flag indicating whether none
¢ the intruders may return
fire.

IRUNS A replication or itera- none
tion counter which varies
between 1 and NOIT.

/
ISAVE An indgx number indica- none
ting which intruder tar-
get s in the next event.

!
I
)/
f
!
’
i ’

XXViii




LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL

(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL

DEFINITION

UNITS

ISBL

ISHOT

15UB

ISV

ISVIFA(30)

ISVLST

ISYMP (3)

An option describing the
disposition of swept
mines:
0 = swept mines are
neutralized.
1l = swept mines are
blown-in-place.

An internal program vari-
able.

An internal program vari-
able.

An internal program vari-
able.

An array used to deter-
mine which intruders are
accessible to fire from
the defender forces.

A save location for the
last value of ISAVE.

An array containing the
sympathetic detonation
options [ISYMP(l) is for
mines, ISYMP(2) 1is for
direct fire munitions,
and ISYMP(3) is for in-
direct fire munitions]:

0 = sympathetic detona-
tions are not eval-
uated.

l = sympathetic detona-
tions are evaluated.

A flag to initiate unit
movement considerations.

XX1ix

none

none

none

none

none

none

none

none




LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

EQUIVALENT
IN MATH
MODEL

SYMBOL OR
ABBREVIATION

DEFINITION

UNITS

IT i

ITEMP

ITEROP

ITEST

ITGT

ITGTPR(5,5)

The mine random starting
time, the target count
required for arming, Or
the direct fire area.

An internal program vari-
able.

An option for printing
the iteration output:
0 = do not print iter-
ation results.
1 print iteration re-
sults.

An internal
able.

program vari-

Temporary storage for the
intruder target number.

An array containing the
list by type of the order
in which the defender
forces will fire at the
intruders.

An internal program vari-
able.

Temporary storage for the
intruder target type.

The number of the indi-
rect fire volley aim-
peinte

A program switch that
contains a one if all
targets are in a delay
condition; otherwise, it
contains a zero.

various
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(CONTINUED)
EQUIVALENT
SYMBOL OR : IN MATH
ABBREVIATION MODEL DEFINITION UNITS
IVPO An internal program vari- none
able.
IWD An- internal program vari- none
able. -
IWEPV The sequential number of none
' the indirect fire round.
IWORD The data for an event in none
packed format.
IWT Temporary storage for the none
weapon type.
IWTDEF (20) An array containing the none
weapon type of each de-
fender.
IWTVAD (10) An array containing the none
indirect fire weapon
type employed at each
aimpoint.
IX An internal program vari- none
able.
1Y An internal program vari- none
able.
TAYM1 An internal program vari- none
able.
IXYM2 An internal program vari- none
able.
I1 An internal program vari- none
able.
12 An internal program vari- none

able.

XXX1
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL

(CONTINUED)
EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL DEFINITION UNITS
I3 An internal program vari- none
able.
14 An internal program vari- none
able.
15 An internal program vari- none
able.
I8 An internal program vari- none
4 able.
ﬁ 114 An internal program vari- none
¥ akle. ;
; J An internal program vari- none
3 : able.
3
JAA An internal program vari- none
2 able.
3 JFMT (27) An array containing the none
i program-derived output
format for distribution
data.
JMARK1 A control for printing none
the output heading.
JSELDS (7) An option for specifying none
X the type of mine pattern
B distribution for each
f mine type:

; 0 = mine pattern is

5 read from cards.

¢ 1 = range and deflec-

5 tion values
selected from ran-
dom normal distri-
bution.
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL

(CONTINUED)
EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL DEFINITION UNITS
2 = range and deflec-
tion values
selected from ran-
dom uniform dis-
tribution.
3 = range value
selected from ran-
dom normal distri-
bution and deflec-
tion value selected
from random uni-
form distribution.
4 = range value
selected from ran-
dom uniform dis-
tribution and de-
flection value
selected from ran-
dom normal distri-
bution.
JT An internal program vari- none
able.
Jl An internal program vari- none
able.
J2 An internal program vari- nene
able.
J3 An internal program vari- none
able.
J4 An internal program vari- none
able.
J5 An internal program vari- none
able.
K An internal program vari- none

able.

xxxiii




LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

E ' EQUIVALENT
! SYMBOL OR IN MATH
ABBREVIATION MODEL DEFINITION UNITS

KABOOM (547) An array containing none
32,820 bits for maintain-
ing mine detonation
flags.

] KB The sequential number for none
3 the first intruder tar-

- get of the same type as

;! the damaged target and

behind the damaged tar-

get.

E. KDFTTN(100) An array containing the none
1 count of the number of

E: direct fire areas in

which each intruder tar-

get may receive direct

fire.

¥ KF The sequential numper for none
3 the first intruder tar-

get of the same type as

the damaged target and in

front of the damaged tar-

get.

KFMT(27) An array containing the none
program~-derived output

format for distribution

data.

The number cr the last
event to be considered in
sympathetic detonation

evaluation.

A variable used as tem-
porary storage of the
type of event to occur.

The sequential number of
the travel path segment.

XXXiv
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL

DEFINITION

UNITS

% r,f.'!‘N“ AT

KODEI

KOUNT (7)

KPOS

KREAD

KT

KTMAX

KTMIN

KTS

KTSAV (100)

Temporary storage for
the type of effective-
ness index used.

An array containing the
target counts at which

the mine types will arm
and detonate.

A variable used for tem-
porary storage of the
intruder number.

A switch indicating
whether Subroutine
READIN has been used:
0 = READIN has not
been used.
1 = READIN has been
used.

An index number which
locates an event in the
IOB array.

The maximum mine sequen-
tial number (used in the
sympathetic detonation
evaluations).

The minimum mine sequen-
tial nuinber (used in the
sympathetic detonation
evaluations).

The location in which
the sequential mine num-
ber is saved.

An array of indice con-
taining the subscript of

XXXV

none

none

none

none

none

none

none

none

none

B A B
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
{(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL

DEFINITION UNITS

KTS1

KZ

K1l

K2,K3

K5

LCFOPT

LCFTT

the next event to be en- {
countered by each of the i
targets. . i
An internal program vari- none - ;
able. 3

An internal program vari- none ]
able.

An internal program vari- none
able.

A flag indicating the di- none
rection of direct fire:
1 = a defender firing
at an intruder.
2 = an intruder firing
at a defender.

An internal program vari- none
able.

An internal program vari- none
able.

An internal program vari- none
able.

The option for employing none
line charge or FAE de-
vices for sweeping:
0 neither are used.
1 line charges are
employed. :
FAE are employed. E

it H

2

The target type which none
deploys the line charge

or fuel air explosive

sweeping device.

XXxXVvi -
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(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH

i ABBREVIATION MODEL DEFINITION UNITS

g LDFDPR(5,5) An array containing the none
: . order in which each in-

4 truder target type will

| fire at the defender tar-

ﬁi get types.

3 LEFTIN The number of targets none
1 which have not been

destroyed or have not

breached the engagement

area.

1 L
1 LFMT(27) An array containing the none
i output format for dis-

tribution data.

LIT An internal program vari- none
able. y {

LL An internal program vari- none
able. i

K M An internal program vari- none

E: able.

: MADIV An indicator which, if none
greater than zero, speci-

fies that targets must
be diverted around.

MFMT (27) An array containing the none
output format for dis-
tribution data.

MI An internal program vari- none
able.

MIFBT(7) An array specifying the none
. number of mines within
the range of influence
for each mine type.

XXXVii
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

EQUIVALENT
IN MATH
MODEL

SYMBOL OR
ABBREVIATION

DEFINITION

UNITS

MINNUM

MODE

MT

MTFA (50)

MUSH

NAP

NAS (100)

NB

The number of sympathetic
detonations.

The tactical mode to be
employed:

1 = bull-through at
normal speed with
no sweeping.

3 = allow specified
targets to sweep
minefield.

The mine type number.

An array containing the
type of mine dispensed
at each aimpoint.

A code specifying whether
the targets have started
moving:
0 = the targets have
not started moving
1 = the targets have
started moving.

An internal program vari-
able.

The number of sortie aim-
points.

An array containing se-
quential numbers of the
targets associated as a
group with the damaged

target.

An internal program vari-
able.

xxxyiii

none

none

none

none

none

none

none

none

none
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(CONTINUED)
EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL DEFINITION UNITS
NCTAW(100) An array containing the none
number of the target
leading the column with
which each target is
associated.
ND A count of the number of none
direct fire areas.
NDEFEA (15, 20) An array containing the none
sequential defender num-
bers that may fire into
the direct fire areas.
NDEFNR Temporary storage of the none:
number of the defender.
NDF The defender associated none
with this event.
NDFA A flag indicating that an none
intruder target has en-
tered a direct fire area.
NDFAA The number of direct fire none
attack areas.
NDFDAM (5) An array containing the none
number of defenders
damaged by type.
NDFWD The number of defenderes. none
NDFWT The number of defender none
weapon types.
NDTYP The defender weapon type. none
NDVT The number of targets none

which must be diverted
around.

XXX1ix
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EQUIVALENT
SYMBOL OR IN MATH

ABBREVIATION MODEL DEFINITION UNITS

S-S PYVSSIUROT SR L SPUReEe e

NE An internal program vari- none
able.

NFMT (27) An array containing the none ) |
program-derived output '
format for distribution
data.

NGTAW(100) An array containing the none
sequential numbers of
other targets with which
each target is associated
as a group.

DA PO PO IR I S

NGTAWT The total number of tar- none
gets which are associated
as a group with other
targets.

NGTAW]1 (100) An array originally con- none
L ) taining the NGTAW array

: variables (changed when

a target is reassociated

with another target).

b NIDBT (5) An array containing the none
number of intruders 3
damaged by type. 4

NINTT Temporary storage of the none
intruder target type.

NITBT(5) An array containing the none
number of intruders by
type.

AT s

sl

£ NKILL(5) An array containing the none
¥ number of intruder tar-

gets by type damaged by

mines.
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EQUIVALENT
s SYMBOL OR IN MATH
i : ABBREVIATION MODEL DEFINITION UNITS

- NKILLD(5) An array containing the none
] number of intruders by

type damaged by direct

fire weapons-.

NKILLI(5) An array containing the none
number of intruders by
type damaged by indirect
fire weapons.

NKILLT The total number of in- none
truder targets damaged.

NLCFCT A count of the number of none
line charge or FAE de-
ployment positions along
the travel path segment.

NLST The number of sympathetic none
detonations.

NM The mine type. none

NMDET (7) An array containing the none
number of mines detonated
by mine type.

5 NIyt e

NMIN(7) An array containing the none
3 total number of mines of
1 . each type emplaced.

% NMSWPT (7) An array containing the none
7 number of mines of each

3 type detected and neutra-

lized by a target capable

of sweeping.

NMT The total number of mine none
types.
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

EQUIVALENT
IN MATH
MODEL

SYMBOL OR
ABBREVIATION

DEFINITION

NOB

NOBEVT

NOBT (100)

NOBTP2

NOIT

NOSTAT

NRAD (5)

NRADFD (5)

The total number of mines
within the range of in-
fluence of a travel path
segment.

The number of events for
which optional output is
printed.

An array containing the
mine types for mines
which are sympathetically
detonated.

The type of =2vent obsta-
cle (1 through 7 = active
mine; 8 = minefield
boundary; 9 through 15 =
dud mine; 16 = indirect
fire volley aimpoint;

17 = direct fire entry
boundary; 18 = direct
fire exit boundary; and
19 = point of deployment
of line charge or FAE).

The number of iterations
desired for the case.

The number of iterations
between each statistical
summary.

An array containing the
number of rounds avail-
able for each defender

weapon type.

An array used for tempo-
rary storage of the num-
ber of rounds available

for each defender weapon
type.

x1lii

UNITS

none

none

none

none

none

none

none

none
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(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL

DEFINITION

SIMULATION MODEL

UNITS

NRADFI (5)

NRAI (5)

NRBA

NRFBDT (5)

NRFBIT(5)

NRFIRD(100)

NRS

NS, LFT

NSTICK(50)

NSUB(5) Ng

An array used for tempo-
rary storage of the num-
ber of rounds available
for each intruder type.

An array containing the
number of rounds avail-
able for each intruder
type.

The number of rounds the
defender forces must
fire before being ac-

quired by the intruder
forces.

An array containing the
number of rounds fired
by each defender type.

An array containing the
number of rounds fired
by each intruder type.

An array containing the
number of rounds fired
by each intruder.

The number of travel
path segments.

The number of targets re-

maining which are capable
of sweeping.,

An array containing the
number of mines dispensed
at each aimpoint.

An array containing the
number of submunitions

for improved conventional
munitions.

xliii

none

none

none

none

none

none

none

none

none

none
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SYMBOL OR
ABBREVIATION

EQUIVALENT
IN MATH
MODEL

DEFINITION

UNITS

NT

NTABLE

NTB

NTCOL (100)

NTGO

NTGTP

NTGTYP (100)

NTLCIF(10)

NTLOST

NTMAX

The target type number.

The number of the proba-
bility function to be
interpolated.

A number indicating the
type of probability
table.

An array containing col-
umn identification for
targets which must be di-
verted around.

The total number of tar-
gets traversing the en-
gagement area.

The total number of in-
truder target types.

An array containing the
target type for each in-
truder target.

An array containing the
number of the target
leading the column of
intruders that initiates
the indirect fire at each
volley aimpoint.

The number of intruder
targets which are lost to
the mission.

The maximum number of in-
truder types, mine types,
and defender types.

»1liv

none

none

none

none

none

none

none

none

none

none
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(CONTINUED)
EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL DEFINITION UNITS
NTN The intruder number. none
NTTTCS (5) An array containing flags none
describing the sweeping
capability of each tar-
get type:
0 = the target type has
no sweaping capa-
bility.
1 = the target type is
capable of sweep-
ing at least one
mine type.
NTTTMD (5) An array containing flags none
describing which target
types must be diverted
around by subsequent tar-
gets in the same column:
0 = the target type
need not be di-
verted around.
¥ 1 = the target type
- must be diverted
around.
NTTTRP (5) An array containing flags none
describing which target
types are rollers or
plows:
0 = the target type is
not a roller or
plow.
1l = the target type 1is
a roller.
2 = the target type is
a plow.
NT1 An internal program vari- none

able.

xlv
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL

DEFINITION

UNITS

NUM

NUMCNT

NUMDEF

NVAP

NVFAEA(10)

NVLIDF (10)

NVOL

NW

NWEPV (10)

N1

N2

An internal program vari-
able.

The number of time ori-
ented events which may
occur before the dis-
tance oriented event.

The defender number.

The number of the indi-
rect fire voliley aimpoint
involved in this event.

An array containing the
number of volleys fired
at each volley aimpoint.

An array containing the
number of indirect fire
volleys remaining to be
fired at cach volley
aimpoint.

The number of the indi-
rect fire volley.

An internal program vari-
able.

An array containing the
number of rounds to be
employed at each indirect
fire volley aimpoint.

An internal program vari-
able.

An interral program vari-
able.

x1lvi

none

none

none

none .

none

none

none
none

none

none

none i
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL

DEFINITION

UNITS

N3
OBX XMR (i)

OBY YR o)

OBYPRT

ORX

ORY

OUT(16)

ouT(21,15)

PATRAD (5) Rp

Shaitid e e S

An internal program vari-
able.

The X coordinate of the
distance oriented event.

The Y coordinate of the
distance oriented event.

A location for saving OBY
values so that they can
be printed.

An intermediate X coordi-
nate of the mine (used
during the initial cal-
culations of the mine
position).

An intermediate Y coordi-
nate of the mine (used
during the initial cal-
culations of the mine
position).

An array containing the
iteration results to be
printed.

An array containing the
values of the distribu-
tion variables to be
output.

An array containing the
improved conventional
munition pattern radius
for each weapon type.

The probability that a

target has been damaged
by indirect fire.

xlvii

none

feet

feet

feet

feet

feet

none:

none

none

none
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH

ABBREVIATION MODEL DEFINITION UNITS

PDLCF Ppp The probability of mine none
detonation within the
line charge or fuel air
explosive pattern.,

: probability of damage
given a hit for each in-
direct fire weapon type

¥ employed against each

2 intruder target type.

;| PHD(5,5) An array containing the none

PI A variable used to store none
the value of 7.

] PK The square of the range feet
g at which the probability squared
of target damage is zero.

PKK The probability that a none
target has been damaged
by indirect fire.
POWER A variable used as the none
exponent in the calcula-
tion of the probability
- of damage given a hit by
indirect fire weapons.

PPEAF (7) An array corntaining the none
probability that a
plowed mine type will
function.

e

; PRBITY P A probability value de- none
termined by Subroutine
TABINT.

Ve Bpon

PRDTNO (5,7) An array concaining the feet
minimum ranges at which
the probability that a
mine will detonate is

xlviii
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL

DEFINITION

UNITS

PRKLO(5,7)

PROBIL(840) PqePos1

PROBTP (8)

zero for each mine type
and target type.

An array containing the
minimum ranges at which
the probability that a
mine will damage a target
is zero for each mine
type and target type.

An array of probability
values corresponding to
the range values stored
in RANGPR(840), with the
first eight entries
specifying the probabil-
ities of mine detection
for the first target
type and first mine type,
the second eight entries
specifying the probabil-
ities that a mine of the
first type will damage a
target of the first type,
and the third eight en-
tries specifying the
probabilities that a
mine of the first type
will detonate when en-
countered by a target of
the first type. The next
three sets of eight en-
tries contain similar
data for Target Type 1
and Mine Type 2, etc.

An array used to tempo-
rarily store probability
values during input
operations.

feet %

none

none




3 LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONT INUED)

b EQUIVALENT v

) SYMBOL OR IN MATH k

ABBREV.TION MODEL 4 DEFINITION UNITS
3 PRSWDO (5,7) An artray containing the feet
E minimum ranges at which

i the probability that the
2 target will detect a mine
A is zero for each mine

1 type and target type.

: P2 An internal program vari- none
4 able.
g‘ P3 An internal program vari- none i
i able. -
, P4 An internal program vari- none ;
k| able. :
P5 An internal program vari- none
able.
RADFAE " Rp The radius of the fuel feet

air explosive effects.

RANGE The width of the line feet
charge or the square of
the radius of the fuel
alr explosive effects.

RANGPR(840) RqrRg4) An array of range values feet
corresponding to the
probability values stored
in PROBIL(840), with the E
first eight entries 4
specifying the ranges
corresponding to the
probabilities of mine
detection for the first
target type and first
i mine type, the second ' L
¥ eight entries specifying
the ranges corresponding
Ei to the probabilities that
‘?. a mine of the first type
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LIST OF SYMBOLS AND ABBREVIATIONS -~ SIMULATION
(CONTINUED)

SYMBOL OR
ABBREVIATION

EQUIVALENT
IN MATH
MODEL

DEFINITION

MODEL

UNITS

RANGTP (8)

RELRND (5)

RELSUB(5)

REP(10)

RN

RNG

will damage a target of
the first tvpe, and the
third eight entries
specifying the ranges
corresponding to the

probabilities that a mine

of the first type will

detonate when encountered
by a target of the first

type.

The next three
sets of eight entries

contain similar data for

Target Type 1 and Mine
Type 2, etc.

An array used to tempo-

feet

rarily store range values

during input operations.

An array containing the

naorie

reliability of the round

for each indirect fire
weapon type.

An array containing the
reliability of the sub-
munitiocn for each im-
proved conventional
munition indirect fire
weapon type.

none

The range error probable feet

at each indirect fire
volley aimpoint.

A random number from a
uniform distributijon.
I

The distance between the
defender and intruder.

1li

e cosa oy

none

feet

AT
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION :4ODEL
(CONTINUED)

EQUIVALENT
IN MATH
MODEL

SYMBOL OR
ABBREVIATION

DEFINITION

UNITS

RNGSV (3)
RN1,RN2
RN3, RN4

RO R

ROTDMPX (10,10) XRI(§)

ROTDMPY (10,10) YrI(75)

RSP (5)

RSPMAX
RSSP RSSP

RSTART Ry

An array for temporary
storage of elements from
the PRSWDO, PRKLO, and .
PRDTNO arrays.

A normal random number
used in computing the
mine locations.

The distance in range
from a target to an in-
direct fire round impact
point.

An array containing the
X coordinates of the de-
sired mean points of im-
pact for the rounds de-
livered at each volley
aimpoint.

An array containing the
Y coordinates of the de-
sired mean points of im-
pact for the rounds de-
livered at each volley
aimpoint.

An array containing the
ranges of influence for
each target type.

The maximum range of in-
fluence.

The single shot probabil-
ity of damage in range.

A random number from a
normal distribution.

L

none

none

feet

feet

feet

feet

feet

none

none




LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

EQUIVALENT
IN MATH
MODEL

SYMBOL OR
ABBREVIATION

DEFINITION

UNITS

RUNS

5(100)

SAVE

SECON(7)

SECOFF (7) toff

SEED

SHADOL =

SIGAD(50) D

The iteration count.

An array containing vari-
ables controlling the di-
version direction:

-1 = divert to the
left.
divert to
right.
no diversion is
required.
the target path
blockage has been
removed; no di-
version is re-
qguired.

1 = the

0 =

999 =

An internal program vari-
able.

The duration of the
active portion of the
fuze timing cycle for
each mine type.

The duration of the in-
active portion of the
fuze timing cycle for
each mine type.

A number used as a start-
ing value for the random
number generator.

The target shadow length.

The aiming error stand-
ard deviation in deflec-
tion (this value multi-
plied by a normal random
number vector is applied
to each mine in a sortie).

liii

none

none

none

seconds

seconds

none

feet

feet




LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL

(CONTINUED)
EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL DEFINITION UNITS
SIGAR(50) AR The aiming error stand- feet

ard deviation in range
(this value multiplied
by a normal random num-
ber vector is applied to
each mine in a sortie).

SIGBD(50) Ogp The ballistic error feet
standard deviation in
deflection {this value
multiplied by a normal
random number vector is
applied independently to
each mine) .

SIGBR(50) UgR The ballistic error feet
standard deviation in
range (this value multi-
plied by a normal random
number vector is applied
independently to each
mine) .

SINA The sine of the angle de- none
fining the direction of
attack for an indirect
fire aimpoint.

SINANG The sine of the angle de- none
fining the direction of
attack for an indirect
fire aimpoint.

SINIMP The sine of the angle of none
impact of the round em-
ployed at the indirect
fire aimpoint.

SINT The sine of the angle de- none
fining the direction of
travel of the delivery
aircraft.

liv
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1 LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
{ (CONTINUED)
4
' EQUIVALENT
SYMBOL OR IN MATH
:1 o ABBREVIATION MODEL DEFINITION UNITS
% SINTR The sine of the angle be- none 3
1 . tween the directed travel -
1 path segment and the
4 positive X axis in the
map coordinate system.
g9
_ SMALY An intruder target Y co- feet .
3 ordinate used in deter-
b mining the unit movement [
L of targets. E
! SMLDIS The smallest distance to feet
4 the next event for all :
j targets.
; SMLDIS1 The smallest distance to feet
: the next event for all
moving targets.
| SOBX Temporary storage for the feet
b mine X coordinate.
ﬁ SOBY Temporary storage for the feet
, mine Y coordinate.
SRPI The square root of . none
; SSPD SSPp The single shot probabil- none
f ity of damage. 1
i STATAL (5, 5c) An array of five quanti-  various

ties (i.e., the sum, the
sum of squares, the mean,
the variance, and the
standard deviation) for

§ each of the 52 parameters
2 for which statistical
output is provided.

SURVFER The probability of tar- none
get survival.

lv
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LIST OF SYMBOLS AND ABBREVIATIONS - SIM

(CONTINUED)
EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL DEFINITION
SWPDEL (100)

SYMDDF (5,7)

SYMDIF(5,7)

SYMDIS(7,7)

SYMMAX (3)

TADJ

An array containing the

times required to remove
Or neutralize mines for

each target.

An array containing the
maximum distances at
which each direct fire
weapon type can cause a
mine of each type to
detonate sympathetically.,

An array containing the
maximum distances at
which each indirect fire
weapon type can cause a
mine of each type to
detonate sympathetically.

An array containing the
maximum distances at
which each mine type can
cause a mine of each

type to sympathetically
detonate.

An array containing the
maximum distances at
which mines may be
sympathetically detonated
by other mines, direct
fire weapons and indirect
fire weapons.

An adjustment made to
TIMEMV(100) to correct
the target travel time at
the beginning of each
travel path segment.

ULATION MODEL

UNITS

minutes

feet

feet

feet

feet

minutes



LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH

ABBREVIATION MODEL DEFINITION UNITS

TARHT (5) Hop An array containing the feet
height of the intruder
targets by type.

TARL(5) L An array containing the feet
length of the intruder
targets by type.

TARRAD (5) Ry An array containing the feet
radius of the intruder
targets by type.

TARW(5) An array containing the fect
width of the intruder
targets by type.

TDBIFV (10) An array containing the minutes
time delay between the
volleys fired at each
aimpoint.

TGTD The time the target was minutes
delayed due to the re-
moval of a travel path
blockage.

TGTDEL(100) An array containing the minutes
times each target was
delayed due to the re-
moval of a travel path
blockage.

i

TGTOVL The normal speed of the feet §
targets. per

minute

TGTSPD The speed of the in- feet
truder targets. per
minute




LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL

(CONTINUED)
EQUIVALENT
SYMBOL OR IN MATH

ABBREVIATION MODEL DEFINITION UNITS

TGTVEL(100) An array containing the feet
speed of each target. per

minute

TGTVL2 The sweep rate. feet

per
minute

TGTVSV Temporary storage for the feet
target velocity. per

minute

TGTXOL(100) Xy () An array containing the feet
original X coordinate for
each target in the travel
path coordinate system.

TGTYNW(100) Yo(i) An array containing the feet
current Y coordinate of
each target in the
travel path cocrdinate
system.

TGTYOL (100) An array containing the feet i
original Y coordinate of 1
each target in the
travel path coordinate
system.

TGTYSV The Y coordinate of the feet |
event tarcet at the point |
of closest approach to
the mine. Q

THET THETA in radians. radians i

THETA 8 The angle defining the degrees 1
direction of travel of 3
the delivery aircraft
(measured clockwise from
the positive Y axis). 1

E




LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL

(CONTINUED)
3 EQUIVALENT
7 SYMBOL OR IN MATH
¥ . ABBREVIATION MODEL DEFINITION UNITS ;
1 THETR Or The angle between the di- degrees
1 rected travel path seg-
3 ment and the positive X
‘ axis in the map coordi-
] nate system.
%
fg TARSIG(5,5) An array containing dis- feet
!

tances beyond which the 1f
effects of indirect fire

i detonations are not con-

4 sidered for each indirect

b fire weapon type and each £
target type.

TIMEMV(100) An array containing the minutes
travel time for each
target.
T™(130) A temporary storage array minutes
for event times.
5 TMBRD (5) An array containing the minutes
X reload and aim times for
E each defender target type. :
3 TMBRI (5) An array containing the minutes

reload and aim times for
each intruder target type.

TMDLCP The amount of time the minutes
intruders will be de-
layed while deploying the

line charge or fuel air f

explosive. ¥
g TMMV The target travel time. minutes |
{ TMSWP (7) An array containing the minutes

N times required to remove
or neutralize each mine
type.

lix E
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L1ST OF SYMBOLS “ND ABBREVIATIONS - SIMULATION MODEL

(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL

DEFINITION

UNITS

TMTOFR(130)

TOTDEL

TOTSIM

TOT2
TRAVTM

TT

TTDI

TVELPR

TYPRIT

An array containing the
times for events to
occur for direct fire,
indirect fire, and re-
turn fire.

The sum of the time re-
gquired to remove or
neutralize a mine, the
time the target was de-
layed due to the removal
of a travel path block-
age, and the time re-
quired to deploy line
charges or fuel air ex-
plosives.

The total breach time.

An internal program vari-
able.

The travel time to the
next event.

A variable used as tempo-
.ary storage of the
travel time to the next
event.

The time between time-
oriented events.

Temporary storage for the
target velocity.

Temporary storage for the
target Y coordinate.

minutes

minutes

minutes

none

minutes

minutes

minutes

feet
per
minute

feet
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

SYMBOL OR
_ABBREVIATION

EQUIVALENT
IN MATH
MODEL

DEFINITION

UNITS

Tl

T2

T3

VERT

XCYCLE(7)

XD

XDIS

XDMP(10,10)

XRDMPI (J)

An intermediate variable
used in determining the
target offset due to di-
version.

An intermediate variable
used in determining the
target offset due to di-
version.

An intermediate variable
used in determining the
target offset due to di-
version,

An intermediate variable
used in obtaining a
normal random number.

The vertical dimension
for the intruder or
defender type.

An array containing the
total fuze cycle time
(if any) for each target.

The square of the dis-
tance irn the X direction
between the defender and
intruder.

An intermediate target/
mine distance used in
determining the next
event.

An array containing the
X coordinate in the map
coordinate system of the
desired mean points of
impact of each round

feet

feet

feet

none

feet

seconds

feet
squared

feet

feet
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL

et

DEFINITION

UNITS

XFIX Xpo

XFIX1

XLCF(100)

XLOC

XMIN

XODEF (20) XDp (k)

XORGVP

XOVP(10) XOVAP(i)

delivered at each indi-

rect fire volley aimpoint.

The target offset dis-
tance while diverting
around a damaged target.

Temporary storage for
XFIX.

An array containing the
X coordinate of the in-
truder employing fuel
air explosives or line
charges as sweeping de-
vices.

Temporary storage for the
X coordinate of the
position of the line
charge or fuel air ex-
plosive.

The maximum X coordinate
for mines retained for
the case.

The minimum X coordinate
for mines retained for
the case.

An array containing the
X coordinate of each
defender in the map co-
ordinate system.

An internal program vari-
able.

An array containing the X
coordinate of the origin
of each volley aimpoint.

1xii

feet

feet

feet

feet

feet

feet

feet

feet

feet




LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH

ABBREVIATION MODEL DEFINITION

XR An internal program vari-
able.

XRDFO(30) An array containing the
X coordinates of the ends
of the direct fire attack
areas.

XRG(52) An array containing the
maximum value of each
distribution output vari-
able.

XRN The reciprocal of the
iteration number.

XROAD(11) An array containing the
X coordinates of the
ends of the travel path
segments in the map
coordinate system.

The X coordinate of the
starting point of a
travel path segment.

The X coordinate of the
end pecint of a travel
path segment.

XSWATH (50) An array containing mine
pattern widths for uni-
form distributions of
mines for each aimpoint.

The X coordinate of the
intruder.

The X coordinate of the
volley aimpoint.
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LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION

(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL

DEFINITION

MODEL

UNITS

XWIDTH

XW2

XYMS (4)

YD

¥YDIST

YDIV (100) Do

YDMP (10,10) YRpMPI (3)

The width of the area
through which the tar-
gets are passing.

One-half of the width of
the area through which
the targets are passing.

An array containing the
X and Y coordinates of
an area of a travel path
segment accessible to
direct fire.

The square of the dis-
tance in the Y direction
between the defender and
intruder.

The di¥.ance from the Y
coordinate of the posi-
tion of the line charge
or fuel air explosive to
the outer limit of the
explosive effects.

An array containing the
Y coordinates of damaged
targets which must be
diverted around.

An array containing the
Y coordinate in the map
coordinate system of the
desired mean points of
impact of each round de~
livered at each indirect
fire volley aimpoint.

feet

feet

feet

feet
squared

feet

feet

feet




PR a

LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL

(CONTINUED)

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL

DEFINITION

UNITS

YFIX

YLENGTH

YLENTH

YL.2

YMAX

YMIN

YODEF (20) Yo (k)

YORGVP

YOVP (10) YOVAP(i)

YRDFO(30)

i e L

The distance that targets
are moved to reassociate
with a new lead target.

The length of the area
throviyh which the targets
are passing.

The length of the travel
path segment.

One-half of the length of
the area through which
the targets are passing.

The maximum Y coordinate
of the mines which
sympathetically detonate.

The minimum Y coordinate
of the mines which
sympathetically detnnate.

An array containing the
Y coordinate of each
defender in the map co-
ordinate system.

An internal program vari-
able.

An array containing the Y
coordinates in the map
coordinate system of the
origin of each volley
aimpoint.

An array containing the Y
coordinate in the map co-
ordinate system of the
ends of the direct fire
attack areas.

1xv

feet

feet

feet

feet

feet

feet

feet

fect

feet

feet




LIST OF SYMBOLS AND ABBREVIATIONS - SIMULATION MODEL
(CONCLUDED)

EQUIVALENT
SYMBOL OR IN MATH
ABBREVIATION MODEL DEFINITION UNITS

3 YROAD (11) 1r1 An array containing the Y feet
b y coordinates of the ends

of the travel path seg-

] ments in the map coordi-

& nate system.

S

YR1 The Y coordinate of the feet
starting point of a
travel path segment.

YR2 The Y coordinate of the feet
end point of a travel
path segment.

¢ YST The Y coordinate of the feet
4 inner limit of the fuel
air explosive effects.

YSWATH (50) An array containing the feet
mine pattern lengths for
uniform distributions of
mines for each aimpoint.

ﬁ YT The Y coordinate of the feet
intruder.

YW The Y coordinate of the feet
volley aimpoint.

1xvi
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SECTION 1

INTRODUCTION

This computer simulation model, referred to as SEMAC,
provides the methodology and analytical techniques required
for evaluating the synergistic effects of minefields and
covering fire. The program was designed to allow mixed
minefields, various armored vehicle tactics, and employment
of combinations of different types of direct and indirect
fire. SEMAC determines, on a time history basis, the damagc
and the breach times. for the engagement area consisting of
mines and covering fire. The intruder force travels along
multisegmented travel paths through the engagement area, with
one of two tactics employed by the formation of targets.
These tactic options are:

° The targets traverse the engagement arca with no
sweeping and no evasive action taken.

° The engagement area is swept by selected targets
traversing the engagement area.

SEMAC is an event-oriented simulation model which uses
Monte Carlo techniques to obtain measures of cffectiveness.
The minefield is defined by randomly applying aiming errors
to each sortie and ballistic errors to each mine in the
sortie. The aiming range and deflection errors are inde-
pendent of each sortie of mines delivered, and the ballistic
range and deflection errors are independent of each mine in
the pattern. The formation of targets proceeds through the
minefield, and damage is assessed for every encounter of a
mine by a target. A mine which detonates’ is evaluated
ag.onast all targets. Inputs specify the locations of cover-
ing fire weapons, their time of commencing fire, and other
~tems pertaining to weapon employment, target acquisition,
system accuracies, and return fire parameters. The effect
of the covering fire on the targets attempting the minefield
breach is valuated in time sequence. The simulation ends
when all targets have either passed through the minefield
and/or all targets have been damaged. The minefield is re-
defined using random aiming and ballistic errors, and another
iteration is evaluated. At the end of a selected number of
iterations, statistical output is computed and presented.

The targets which are engaged in the minefield breach
attempt are capable of utilizing several tactics for mine-
sweeping. Visual detection of mines by selectou target
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elements is provided. In addition, methodology for the em-
ployment of armored plows and rollers, explosive line charges,
and fuel air explosives (FAE) is incorporated. Explosive line
charges and FAE mine clearing provides minefield degradation
within a rectangular area around line charges and within a
circular area around FAE.

The "in minefield" targets receive direct and indirect
covering fire [rom defending forces according to an input
time schedule, and are capable of returning fire. The in-
direct fire methodology is based upon the development of Tri-
Service approved methodology for the Joint Technical Coordi-
nating Group for Munitions Effectiveness (JTCG/ME) Methodology
wWorking Group. These techniques are used to compute the
effectiveness of single or multiple releases of unguided
weapons (including cluster munitions) against various types
of targets. Up to ten volley aimpoints are permitted with up
to ten rounds fired per volley. The effectiveness index can
be expressed in the following terms:

° Mean area of effectiveness for fragmentaticn (MAEg¢)
° Vulnerable area (VAy)

° Mean area of effectiveness for blast (MAEy)

° Effective miss distance (EMD).

The direct covering fire methodology considers the
effects of terrain masking on target acquisition and line
of fire. The extent of terrain masking is described by in-
puts pertaining to location and size of natural obstacles.
A direct fire area is a portion of the travel path not masked
by terrain.

SEMAC will simulate -the passage of up to-lk00-intruder
targets of up to five different types passing through an en-
gagement area. The program can consider up to 50 aimpoints
for mines and up to seven different mine types. A maximum of
32,767 mines can be dispensed, and up to 4,998 mines can be
located within the range of influence on either side of a
travel path segment. The width of the range of influence is
the maximum distance at which a mine can detonate or be
detected by a target. (A mine which is outside this region
cannot affect the outcome of the simulation.) The computer
program can evaluate the effectiveness of up to 20 defenders
of up to five direct fire defender weapon types. Each of the
five defender weapon types is capable of direct covering fire
against the five target types of the intruder and each of the
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five target types of the intruder is capable of recturn fire
against the target types of the defender.

This volume contains:

° A detailed description of the mathematical model
which was used as a “asis in developing SEMAC.

) A complete set of flowcharts depicting the logic
used in the program.
° A complete FORTRAN IV source listing of the
Z program.
® A detailed description of the simulation coding 1
which is employed in the program. ]
° Listings of the symbols and abbreviations which are ;
' used in the mathematical model and the computer
b i program.

Detailed descriptions of the input variables required to
properly execute SEMAC, instructions for placing the input
: variables on punch cards and for arranging the punch cards in
% proper order, descriptions and definitions of the output
; available from SEMAC, and a description of a sample case are
contained in Volume I, the User's Manual, of this report.
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SECTION 11

MATHEMATICAL MODEL

The mathematical model for SEMAC is separated into three
principal parts, which are:

e Computation of effectiveness of mines.

° Computation of effectiveness of direct fire
munitions.

] Computation of effectiveness of indirect fire
munitions.

These principal parts of the mathematical model are
discussed in detail in the following paragraphs.

COMPUTATION OF EFFECTIVENESS OF MINES

The mathematical model for SEMAC provides for up to 100
intruders of up to five different types passing through the
engagement area. Up to 50 aimpoints and up to seven differ-
ent mine types can be considered. A maximum of 32,767 mines
can be dispensed, and up to 4,998 mines can be located within
the range of influence on either side of a travel path seg-
ment. The width of the range of influence is the maximum
distance at which a mine can detonate or be detected by an
intruder. (A mine which is outside this region cannot
affect the outcome of the simulation.)

Computation of Mine Locations in Map Coordinate System

At the start of each iteration, the mine impact points
are computed. First, the mine locations for each sortie
and sortie aimpoint, including aiming and ballistic errors,
are computed using the expressions:

XM(i) = DMp:(iy + Rn1loap) + Ryz(omp) (1)
Yu(iy ® Rupr(i) + Rn2(oagr) + Ryq(oggr) (2)
4
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where Xh(i) and Y&(i) are the X and Y coordinates of the ith
mine with respect to the nominal sortie aimpoint, Dyp7 (i) and
Rup1 (i) are the deflection and range components of the mean
point of impact computed in SEMAC by one of the five methods
shown in Table 1, Ry), Ry2, Ry3, and Ryg are normally distrib-
uted random numbers, o, and o,p arc the standard deviations
in range and deflection describing the distribution of the
aiming error, and ogg and opp are the standard deviations in
range and deflection describing the distribution of the
baliistic error. 1In determining the values of Dyp;(i) and
Rypi(i)r, uniformly distributed mines are bounded by the input
values of Xs (the maximum width of the pattern) and Ygs (the
maximum length of the pattern). Normal distributions of mines
are also determined using Xg and Ygs; however, for this option,
the input values of Xg and Yg are six standard deviations, and
Xs and Ys are divided by the value 6 to obtain the standard
deviations in deflection and range describing the pattern.

To determine Ry, Ry2, Ry3s, and Ryg, a uniform random
numper (Ugry) 1s generatea using RANF (a Control Data Corpora-
tion library function), and the following polynomial eguations

are evaluated to convert Ugry to a corresponding random number
from a normal distribution.

<
It

V(-z)ln{O.S[l.o - (11.0 - 2.0(Upn) 10717 (3)

R (2.515517 + 0.802853V + 0.010328V?) al
il (1 + 1.432788V + 0.189269V2 + 0.0013208V3)

whore Ry is the normal random number, and Upiy 1s a randor num-
o Lron a uniform distribution. The value of Ry is positive
1f 0.5 Ugy:i.0 and negative if 0gUgu<0.5.

Next  the mine coordinates [i.e., the Xy(,) and Yw(i)

values| are transiormed into the map coordinate system using
the expressions (see Figure 1):

, . ' ' . -
)‘M(i) = XA(n) + XM(i)COSQ + YM(i)Slan {5)

it

YM (1) YA(n) - Xh(j)sinu + Y&(i)coso (6)
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TABLE 1. DETERMINATION OF RANGE AND DEFLECTION
COORDINATES OF MEAN POINT OF IMPACT

OPTION  Rupr(iy . DmMp1 (i)

0 Read in from input data Read in from input data

1 Select from random Select from random
normal distribution normal distribution

2 Select from random Select from random
uni form distribution uniform distribution

3 Select from random Select from random
normal distribution uniform distribution

4 Select from random Select from random
uniform distribution normal distribution

where X (i) and ¥Yy(i) are the X and Y coordinates of the ith
mine iIn the map coordinate system, XQ(i) and Yh(i) are as
described above, Xa(n) and Ya(n) are the X and Y coordinates
of the nth sortie aimpoint with which the ith mine is associ-
ated, and 0 is the azimuth angle defining the direction of

travel of the delivery aircraft (measured clockwise from the
positive Y axis).

To evaluate the effects of weapon reliability, a uniform
random number (Ugrn) is selected for each mine, and this num-
ber is comparcd to the L1nput value of the probability that
the mine is a dud (Ppyp). ILf the inequality:

Urn<Ppun (7)

is satisfied and if Tactic 1 is being employed, the mine is
considered a dud and is eliminated from further consideration.

Transformation of Mine Locations Into Travel Path Coordinate
System and 1nitial Placement of Targets

In order to evaluate large numbers of mines, the target
formation traverses each input path segment one at a time
with the following restrictions.
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] Fach path segment must be less than 6,553 feet
in length.

) The maximum number of mines within range of in-
fluence of any target for a path segment is limited
to 4,998.

° The maximum number of mines which are permitted to

fall within the width of the target area rectangle
(W) and the length of the target area rectangle (L)
is 32,767.

[ Only those mines which are within 1,638 feet on
either side of the nominal centerline of the path
segment are considered. (Only those mines within
the range of influence of a target are saved.)

® For mines with a timing cycle, the total of ON and
OFF time for a single cycle must be less than 256
seconds.

The travel path coordinate system is defined with the
origin at the path segment starting point; the positive Y
axis defines the direction of travel, and the positive X axis
is to the right. The mine locations are transformed into the
path coordinate system using the expressions (sec Figure 2):

XMR (i) = [ XM(i) - XrilcosOpr + [Ym(iy - Yr1lsin6bpg (8)
Yur (i) = - [Xm(i) - XrilsinBg + [Ym(i) - YgrilcosOr (9)

where Xmg (i) and ¥Ymr(i) are the X and Y coordinates of the ith
mine in the path coordinate system, Xy(i) and Ym(i) are as
described above, Xgr1 and Yg] are the X and Y coordinates of
the path segment starting point in the map coordinate system,
and 8y is the computed angle between the X and Xy axes.

After the coordinates of a mine are computed as described
above, the rodel determines if the mine is within the range of
influence. A mine is outside this range of influence and is
climinated from further consideration if its distance to the
travel path is so large that both of the following conditions
exist.

) The probability that the sweeping element will
detect the mine is zero.
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° The probability that the mine will detonate is zero.

A mine 1is also eliminated from further consideration for
the path segment if its YuMr coordinate is less than zero or
greater than the length of the path segment. [A mine can con-
ceivably be within the range of influence and within the path
segment length for more than one path segment. Such a mine,
if detonated while the targets are traversing one path seg-
ment, cannot be detonated while the targets are traversing a
subsequent segment. To account for this situation, a binary
switch is maintained {(one bit for each mine) to ensure that a
detonated mine is not included in a subsequent path segment.]

For mines controlled by an ON/OFT™ timing cycle, a random
startinug time for each mine is computed using the expression:

tg = Ugrn(ton * tofrs) (10)

where tg 1s the random starting point for the fuze timing
cycle, Uxy is a uniform random number, topn is the duration of
the active portion of the fuze timing cycle, and torf is the
duration of the inactive portion of the fuze timing cycle.

For each mine on a path segment, the mine information
described above is packed into a 60-bit CDC 6600 word in the
following manner.

The meaning of each bit position is described in Table 2.

" Since each component of " the vector containing the packed
mine information looks like a positive integer, the vector
can be sorted into ascending order, thereby ordering the vec-
tor by increasing mine Y coordinate. The sorting technique
utilized was developed by Mr. Richard Singleton under a
Stanford Research Institute project. Details pertaining to
this sorting technique can be found in Algorithm 347 of
Collected Algorithms from Communications of the Association
for Computing Machinery. .

Initial positions of the targets are specified as inputs,
with the first target input assuming a position on the path C
segment centerline and at the path segment starting point
(i.e., the origin of the path coordinate system). All other

10
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TABLE 2. BIT LOCATIONS FOR PACKED EVENT INFORMATION

LETTER
o BIT CODE ~ __DESCRIPTION -
59 0 Always zero to create a word which
looks like a positive integer.

58 through 43 y Sixteen bits containing the event Y
coordinate [Yygr(i)] times 10.

42 s The sign of the event X coordinate
[Xur(i)) -

41 through 28 X Fourteen bits containing the magni-
tude of the event X coordinate
|XMr (i)l times 10.

27 through 20 1 Eight bits containing the mine ran-
dom starting time (tg), if any, or
the direct fire arca number.

19 through 15 t Five bits containing the event type
(see NOBTP2 in the List of Symbols
and Abbreviations - Simulation Model).

14 through 0 m Fifteen bits containing the sequen-

tial mine number or the indirect fire
volley aimpoint.

targets are placed at positions relative to the fivst as de-
fined by their input [i.e., Xp(4) and Yp(3;] locations. AJl
of the targets travel along the path in formation; when all
of the targets have either completed traversing the first
poth segment or have been damaged, the undamaged targets are
placed in a similar manner at the start of the next path seq-
ment (if any). The formation of targets is maintained rather
than closing up any gaps left by damaged targets.

Determination ol Next Event

A simplified method is employed for determining the next
event which will occur. The vector containing the packed
event information has been sorted by ascending Y coordinate
so that the next event can be determined by incrementing a
counter. If the ith event is the next one to be encountered
by the jth target, the expression used to detcrmine the
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range distance that must be traveled by the target to reach
the point of closest approach to the event [AY(i4)] is:

AY (i4) = [¥Yur(i) = Yo (il (11)
where Yp(4) 1is the Y coordinate of the jth target and Yyg(i)

is as detined above. The smallest AY(ij) is determined and
the time required for the target associated with the event to
travel this distance is computed. If the event target is not
involved in a delay condition, the associated target/event
combination constitutes the next position oriented event.
Before this target is involved in the next event, the time
oriented events are considered. All time ordered events that
will occur in less time than the travel time to the next

event are considered before the event target is moved the
distance AY(iq).

Evaluation of Target/Mine and Target/Boundary Interactions

At this point in the execution of an event, the event
target and the event mine have the same Y coordinate (i.e.,
the target is at its point of closest approach to the mine).
The lateral distance between the target and the mine
(AX(i,)] is computed using the expression:

AX(ig) = Xur(i) = Xr(39) (12)

{7

where Xr(j) is the X coordinate of the jth target, and the
other variables are as defined above.

When some targets are damaged, subsequent targets in the
same column must divert around the damaged target. If a tar-
get is within 60 feet of a damaged target and must divert
around the damaged target, Equation (12) is modified to re-
flect the diversion geometry (see Figure 3). The target off-
set is computed using the expression:

X = ‘1(75)? - [¥p(4) - Ypvl? =~ 45 (13)

where Xq5 is the magnitude of the target offset while divert-
ing around the damag:d target, Yr(3) is as defined above,
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Ypiy 1S the Y coordinate of the damaged target, the quantity
75 is the radius of the diversion circle in feet, and the
quantity 45 is the distance in feet from the center of the
diversion circle to the nominal travel path.

When the event target is diverting around a damaged tar-
get while at the point of closest approach to the event mine,
the lateral distance between the target ani the mine IRk Sl
18 computed using the expression:

AXiig) = |Xur(i) = Xp(3) = Xrol (14)

where all variables are as defined above. If a diverting tar-
get is damaged by a mine while traveling on the diversion
circle and the diverting target must itself be diverted
around, subsequernt targets are diverted in the opposite di-
rection, causing a change in the sign of Xpo.  If two targets
whi‘h must be diverted around are damaged, one while diverting
left and one while diverting right, a time delay is assessed
for remaining targets in the column to provide for removal

of the three damaged targets.

A standard linear interpolation technique is used to pro-
vide for the computation of probabilities of mine detection
(sweeping), mine detonation, and target damage. The ex-
pression used to perform the linear interpolation is:

[Ax(ij) - Rq] [Pq+-l = Pq] (15)
! (Rq+l - Rq)

where P is the interpolated probability, AX(ij) 1is the lateral
distance between the target and the mine, Ry and Rg+1 are
ranges from the tabular input of the function being interpo-
lated such that Rq<AX (i j)<Rg+1, and Pq and Pg+1 are probabil-
lties corresponding to Rq and Rq4).

If the event target is capable of sweeping the event mine,
Equation (15) is evaluated utilizing the appropriate sweeping
function to obtain the probability that the mine is detected
by the target (Pge¢). A uniform random number is selected and
compared to the value of Pqt. If the random number is less
than the value of Pdat, the mine is detected and neutralized
by the target, and the event is completed.

14
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1f the mine is not detected, the model next determines
whether the mine detonates. TIf the mine employs a fuze

tining device, SEMAC determines it the fuze is active at the
time that the target reaches the point of closest approach.
To accomplish this, the number of times that the fuze has

completed its timing cycle during the simulatior. is deter-
mined using the expression:

P = B L5
.E-Dn + -tr::!'f LG

Nt:

where N is the number of complete fuze cycles (truncated to
an integer number), tr is the time
lation to the specific point in time when the e
ts 1s the random starting point for the fuze
(which must be smaller than the total fuze cy
ton and toff are as defined above.

timing cycle
¢cle time), and

To determine whether the fuze is active at the time the
event occurs, the following expression is evaluated,

Te = ty = Nelton + toff) (17)

where ty, Ny, ton, and tofr are as defined above, and 7T is
time period relating to the fuze timing cycle. If the value
of Tt is less than the time that the fuze is active, the mine
is considered active and can detonate.

a

Equation (15) is evaluated utilizing the appropriate
detonation function to obtain the probability that the minec
will detonate (P4n). A uniform random number is selected and
compared to the value of Pan. If the random number is less
than the value of Pap, the mine is detonated.

“he effect of .
all targets which are
The distance from the
using the expression:

mine which detonates is evaluated against
close enough to be damaged by the mine.
mine to each target (Dymy) is determined

Dyy = ‘/[XMR(J’.) T Xrg) = Xeol? 4 [uri) - Vo512 (18)

et

where all variables are as defined above. Substitutinq DM

for AX(ij), Equation (15) is evaluated utilizing the
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appropriate damage function to obtain the probability that the
target 1s damaged (Pg). A uniform random number is selected
and compared tn the value of Pg. If the random number is less
than the value of Py, the target is considered damaged.

SEMAC permits targets to be associated with a lead target
as a group or unit (e.g., troops on foot following a tank).
I[f a lead target is damaged, three options are available for
determining the disposition of its associated targets. The
first choice is to proceed in the original direction if
another target of the same type as thc damaged target is in
front of the associated targets in the column. If the first
choice is not available, the associated tuirgets can wait for
a following lead target in the same column to reach their
position and fall in behind it. If neither of the first two
options 1s available, it is assumed that the associated tar-
gets will return back the path that they were traveling and
will not attempt to breach the minefield again. These targets
are assumed to be lost to the current mission and are so re-
ported, but they are not included in the damaged target count.

One other type of interaction which is included in SEMAC
and which results in degradation of the minefield is termed
sympathetic detonations. Sympathetic detonations can occur
if the disturbance caused by a detonating mine or exploding
munition is capable of detonating nearby mines. If the
sympathetic detonation options are chosen, the maximum range
at which a detonating mine or exploding direct or indirect
fire munition is input. When a mine detonates or a direct or
indirect fire munition explodes, the mines within the maxi-
mum distance in the Y direction are identified; then, the
distance to each of those mines is determined individually
using the expression:

l P
D(ik) = VIXMR(k) - XMR(i.)]‘2 + [YMr(k) - YMRr(i)])? (19)

where D(jk) 1is the distance from the ith (detonating mine or
exploding munition) to the kth mine, and the Xygr and Yyr are
the mine coordinates. If D(jk) 1s less than the distance at
which the i'" mine or exploding munition can sympathetically
detonate the kth mine, the kth mine detonates.

16
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gjnesweeping Technigques

The intruding forces may employ the followinyg types of

minesweeping techniques:

® Visual sweeping.

° Plows and rollers.

® Fuel-air-explosives (FAE).
° Line charges.

Visual sweeping of the mines is accomplished as the in-
truders traverse the minefield. As the mines are detected,
the mines are either removed or detonated. Rollers and plows
are modeled as separate target types located a fixed distance
in front of another target. The range dependent probability
functions of detonation and damage are input to the computer
program. A nonunity probability of encounter for a roller is
used to model the roller bouncing over a mine. For a plowed
mine, the probability that the mine will still function is
input. The target type employing the FAE or line charges is
input in addition to the pattern effects dimensions. The
pattern produced by the FAE is circular and is computed usiny
the following expressions:

Ype(iy = ¥r(j) * DF (20)
Ypo (i) = Ypc(i)* Rp (21)
Yprei) = Ypc(iy~— Rr (22)

where Ypc (i) LS the center of the pattern, Yp(j) is the Y
coordinate of the jth target, Dr is the distance in front of
the target where the FAE detonates, Ypo(i) 1S the furthest
point from the target or the FAE effects, Rp is the radius
of the FAE effects, and YpI(i) is the closest point to the
target of the FAE effects. If a mine is located within the
pattern of the FAE effects, a uniform random number (Upn)

is selected, and this number is compared to the input value
of the probability of mine detonation within the FAE pattern

(Ppr). If the inequality:

17
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Upn < PDF (23)

is satisfied, the mine is eliminated from furthevr considera-
tion.

For line charges, the

pattern is considered to be
rectangular and originates

just in front of the intruder
which deploys the device. The line charge effects are Lic

in length and Wy in width. If a mine is located within the
pattern of the line charge effects, a uniform random number
(Urny) 1s selected and compared to the input value of the
probability of mine detonation within the line charge pattern

(Ppp). Inequality (23) is evaluated,

and if the ineguality is
satisfied, the mine is

eliminated from further consideration.

The locations for FAE or line charge deployment are
determined at the beginning of each travel path segment and
it is assumed that sufficient devices are available to sweep
across the minefield. The line charge effect is continuous

- in that when the effective length of one line charge detona-

tion 1s reached, another line charge is deployed. This is

not so for FAE sweeping devices because the area of effective-
ness is circular and they are deployed a specified distance

in front of the intruding target. The deployment positions
along the travel path segment are assigned the X coordinate

of the intruder which deploys the devices and the information
is packed into a computer word just like the mine information,

except that the variable NOBTP2 is set to 19 for each deploy-
ment position.

COMPUTATION OF EFFECTIVENESS OF DIRECT FIRE MUNITIONS

SEMAC contains methodology for determining the effective-
ness of direct fire munitions employed by the defending forces
and return fire by the intruders. The program can consider up
to 20 defenders of up to five d’fferent types firing into

portions of thr engagement area not protected by terrain
shielding.

Discussion of Direct Fire Logic

For the purposes of this discussion,

direct fire is de-
fined as surface-to-surface munition deployment when the

attacking element weapon system can "see" the unitary target
either visually or with electronic aid.




SEMAC models the cffects of terrain shielding by allow-
inyg the user to define portions of the engagement area into ]
which direct fire can be achieved. A defender is defined to {
be at some particular X, Y coordinate in the engagement area
and may shoot into some or all of.the direct fire areas. The
portion of the engagement area into which a defender cannot
: shoot (and from which the defender cannot receive return fire)
E is considered to be shielded by terrain features.
] Whereas intruder/mine encounters are position (or dis-
3 tance) related, the logic for direct and return fire is time 1
24 ordered once an intruder enters a direct fire arca. Priority |
» lists defining the order in which a defender type will shoot
L at the various intruder types (and vice versa) is provided
for the case. In addition, the direct fire areas into which
each defender can shoot (and receive return fire) are pro-
| vided. When an intruder of a type on a defenders priority
3 list enters a direct fire area into which that defender can
M shoot, the defender fires and the results are evaluated.
1 That defender cannot fire again until the time to reload and
- aim has elapsed. Although the defender was prepared to fire
into one of the direct fire areas as soon as an intruder on j
the priority list was observed, the intruder may not immedi- ¢
ately be prepared to return fire. 1In addition, the intruder 1
may require some time to find the defender in order to return
the fire. This situation is modeled in SEMAC by requiring
that an intruder (by type) observe a specified number of
rounds before beginning return fire.

T e D

SEMAC handles the combination of distance related and 1
time ordered events in the following manner. Subroutine
LOOPS determines what the next distance related event is tc
be. This can be an intruder encountering a mine, a travel
vitn segment boundary, a line charge or fuel air explosive
icpoyvment location, a direct fire arca entrance or exit
boundary, or the point at which the first volley is fired at i
an indirect {ire volley aimpoint. Before the distance re- i

lacv~d event *akes place, the possible time ordered events 14
are checked to determine if one or more should occur first. 15
The possi. ! time ordered events are direct fire shots,

return fire shots, or the delivery of the second or subse-
gquent volley at an indirect fire volley aimpoint. TL one or
more time ordered events should occur before the intruders
get to the distance related event, the intruders are noved
to the location at which each time ordered event is to take
& place, and the event results are evaluated. Finally, when
all of the required time ordered events have occurred, the
intruders are moved the remaining distance and the event
determined by Subroutine LOOPS is evaluated. This logic is ;
| nciuded in Subroutine CKEVTM. | 8

19




Transformation of Direct Fire Area Boundariecs Into Travel
Path Coordinate System

The entrance and exit boundary coordinates of the direct
fire areas are input in the map coordinate system on, or ad-
jacent to, the appropriate travel path segment. The Y coordi-
nate of the direct fire area entrance or exit boundary [Ypgr(i))
in the travel path coordinate system is computed by the ex-
pression:

Yor(iy = = [Xp(iy = XgylsinOy + [Yp(;) - Ygjlcosty (24)

vhere Xp(j, and Y,(j) are the X and Y coordinates of the ith
entrance or exit boundary in the map coordinate system, Xg)

and Yr)] are the X and Y coordinates of the travel path seg-

ment starting point in the map coordinate system, and 0Og is

the computed angle between the X and Xg axes (see Figure 2).
The transformed X coordinate is not required.

The transformed direct fire area entrance and exit
boundaries are packed into a computer word just. like the mine
information, except that the variable NOBTP2 is set to 17 for
entrance boundaries and 18 for exit boundaries.

Direct Fire Effectiveness Computetions

When, during the evaluation of time ordered events, a
defender is to fire on an intruder or vice versa, Subroutine
DIRFIR 1s called to perform the computations. Two types of
effectiveness indices are permitted, which are:

® Mean area of effectiveness for fragmentation
(MAEf) in the ground plane in square feet.

° Probability of damage given a hit (Pyp).

When MAEf is specified, it is assumed that the round will
arrive with a nonzero impact angle, such that the round will
impact on the target or near the target on the ground. The
Pyp option can be used to model the situation where the
weapon may ¢go past the target and detonate harmlessly some
distance away.

If the effectiveness index type is MAEf, the weapon
length-to-width ratio (a) is computed using the expression:
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a=1=-0.8[cos(I)] (25)

where I is the impact angle. The effective target length

(Lgr) and the effective target width (Wgp) are computed using
the expressions:

Lgp = ZJKMAEg)(a) (26)
L
Wpp = =% (27)

The range single shot probability of hit (RSSP) and the de-
flection single shot probability of hit (DSSP) are computed
by the expressions:

]

Ly
RSSP o1 (28)
N17.6(REP)2 + (Lp.)?

w,-r
DSSP = L (29)
V17.6(DEP)? + (Wpq)?2
where REP and DEP are the range error probable and the de-
flection error probable in the ground plane. Finally, the
single shot probability of damage (SSPp) is computed by the
ONpLeSsion:
SSPp = RSSP(DSSP) (R) (30)

where R is thc¢ reliability of the round.

1f the effectiveness index is in terms of Py, the circu-
lar error probable in the normal plane (CEP) can be input irn
feet or mils. When CEP is in mils, it is converted to feet
) by the expression:
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CEPmilS [J[x‘ . - X ]2 + [Y . -y ]2] (31)
1000 14T (7)) *D (k) T(}) D(k) .

CLP =

where Xp(j) and Yp(4j) are the coordinates of the intruder, and
Xp(k) and Yp (k) are the coordinates of the defender. The tar-
get, whether intruder or defender, is attacked with considera-
tion being given to its vresented dimensions in the vertical
and horizcntal directions. The vertical dimension is target
height, whereas the horizontal dimension is either twice the
target radius (for circular targets) or the average of target
length and width (for rectangular targets). Intermediate
factors a) and b) are computed by the expressions:

a] = T (32)
1.7 (CEP)

by = iV 33
L = T9(CEP) (33)

where Ty and Ty are the target horizontal and vertical dimen-
sion, respectively.

The single shot probability of damage is then computed
by the expression:

a ; b .
f_ox? 2
! 2
SSPD = —z—fe T dx %_ f? 2dX (R) (PHD) (34)
VZr \' PR
Q 0

where the integrals represent the cumulative normal distribu-
tion function, and the other variables are defined aktove.

The SSPp value is then compared to a random number from a
uniferm distribution (Ugry) and if the inequality:

Ugn<SSPp (35)

is satisfied, the target is damaged and is removed from further
consideration. :
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COMPUTATION OF EFFECTIVENESS OF INDIRECT FIRE MUNITIONS

The indirect attack munition effectiveness methodology is
derived from methodology accepted by the Joint Technical
Coordinating Group for Munitions Effectiveness (JTCG/ME) an:!
published in the Joint Munitions Effectiveness Manual, Air-
to-Surface (JMEM/AS) Basic Manual. The methodology can asscss
weapon effectiveness against unitary targets. The effective-
ness index can be in terms of mean area of effectiveness for
fragmentation in the ground plane (MAE;), vulnerable area in
the normal plane (VAy), mean area of effectiveness for blast
in the ground plane (MAE,), or, for effective miss distance in
the ground plane (EMD). The delivery accuracy is input as

range error probable (REP) and deflection error probable (DLP)
in the ground plane.

The methodology assumes that the indirect fire weapons
are directed by a forward observer who provides an estimated
time of arrival (ETA) for the lead target at a predetermined
location in the minefield. When this point is reached, the
weapons each fire a specified number of volleys, with a
specified delay between volleys for reloading. The first
volley arrives when the lead target is at the point of closest
approach to the origin of the volley pattern coordinate sys-
tem, thus providing the user a degree of flexibility regard-

ing the volley pattern coverage of the target formation for
the first voliey.

Transformation of Indirect Fire Volley Aimpoint Locations
Into Travel Path Coordinate System

At the beginning of each travel path segment., the in-
direct fire volley aimpoint locations along the travel path
segment are computed. First, the specified origins of the
volley aimpoint coordinate systems are transformed into the
travel path coordinate system using the expressions:

Xvar(iy © XOypp(iy = Xpplcosfp + [YOyupp(j) ~ Ygylsiniy (30)
Yyap (i) = 7 [XOyap(iy — XpilsinOyg + [YOypp (i) = Ygejlcosty (37)

where Xyar(i) and Yyap (i) are the X and Y coordirates of the
ith volliey aimpoint origin in the path coordinate systen,

XGypp(i) and YOyap (i) are the X and Y coordinates of the ith
volley aimpoint origin in the map coordinate system, Xg;
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and Yg; are the X and Y coordinates of the path segment start-
ing point in the map coordinate system, and 6x is the computed
angle between the X and Xy axes (see Figure 2).

After the coordinates of the volley aimpoint origins are
computed as described above, the model determines if the aim-
point is within the range of target travel for *+his path seg-
ment. An aimpoint is eliminated if its Yypp(;) cuordinate is
less than zero or greater than the length of the path segment,
or if its Xyap(i) coordinate is not within 1,638 feet on
cither side of the nominal centerline of the path segment.

For each volley aimpoint, the X and Y coordinates, the
volley aimpoint number and the intruder leading the column of
intruding targets that initiates the indirect fire at this
aimpoint is packed into a 60-bit CDC 6600 word. The variable
NOBTP2 is set to 16 for indirect fire volley aimpoint origins.

The first volley at each aimpoint is timed to arrive when
the lead target is at the point of closest approach to the
origin of the volley pattern. Subsequent volleys will arrive
at the aimpoint based cn the amount of time required for the
indirect fire weapons to reload.

The X and Y coordinates of the desired mean points of
impact for each round in the volley are input with respect to
the origin of the volley pattern. The expressions:

XRDMPI (j) = XOvap (i) *+ Xrpp1r(j)cosOr(i) + Yrpp1(j)sinlp (i) (38)
YroMpI(3) = YOvap(i) * Yror1(3)COsfp (i) - Xpppr(j)Sinbp(iy (39)

transform the desired mean points of impact for each round in
the volley, Xgpmpi(i) and YrpMp1(i). into the map coordinate
system, where XOypap (i) and YOypap(i) are as described above,
XRrRpPI(j) and Yrppi(j) are the X and Y coordinates of the de-
sired points of impact with respect to the origin of the volley
pattern and Op(j) is the direction of attack for the indirect
fire volley aimpoint, measured clockwise from the positive Y
axis in the map coordinate system.

The desired points of impact for each round in the volley

pattern are transformed into the travel path system by the ex-
pressions:
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Xr1(j) = [Xrpmp1(j) — Xr1lcosOr + [Yrpupi(j) - YrilsinOy; (40)

Yrr(j) = [XrpMmp1(3) - Xg1lsinOg + [Ygpmpr(y) - YgilcosOy  (41)

where Xgpmp1(3),» YRDMPI(j), XR1s, YrR1, 8r are as described
above, and ¥gy1(j) and Yrr(j) are the transformed X and Y co-
ordinates of the desired points of impacts for each round in
the volley pattern.

Indirect Fire Effectiveness Computations

Each indirect fire volley is composed of one or more
rounds detonating in the vicinity of the targets at approxi-
mately the same time. The cumulative effects of the rounds
are determined for each target individually by the SEMAC
methodology. Considering the ith round and the jtb target,

the components of offset, Ry and D, are computed by the ex-
pressions:

Ry = | [Xg1(i) = Xr(j)lsinBrr + [Yr1(i) = Yr(j)lcostrrl = (42)
Do = |- Xg1(iy - Xp(jylcosbpr + [Yrr(i) - YT(j)]SiHOFR|(43)

where Rp is the target/round distance in the range direction,
Dn is the target/round distance in the deflection direction,
XRi1(i) and Ygry(i) are the X and Y coordinates of the desired
mean point of impact for the round, Xyp(4) and Yp(j) are the { g

ar.d Y coordinates of the target, and Opgr is the direction of :
attack for the volley measured in the travel path coordinate
system.

If the round 1s an improved conventional munition {1CM),
the pattern length (Lp) and width (Wp) are computed by the
expression:

Lp = Wp = VT (hp) (44)

where Ry 1s the radius of the ICM pattern, and the probability
of damage given that the target is in the pattern (Pyp) is
computed by the expression:




N

- NS(RS)(MAsil
Lp (Wp)
PHD =1 -e (45)

where Ng is the number of submunitions and Rg is the reliabil-
1ty of the submunition. The eftective target length (Lgr) is

set to the value of Ly, and the effective target width (Wgp)
is set to the value of W,.

If the effectiveness index type is MAE¢, and the round is
high explosive (HE), the weapon length-to-width ratio (a) is
computed using the expression:

a=1= 0.8[cos(1)] (46)

where I is the weapon impact angle. The effective target
length (Lyq) and the effective target width (Wyq) are computed

using the expressions:
‘/<maf)'<a)
Lyp = 2§— (47)

Lt
=3 (48)

Wpp =

The range single shot probability of hit (RSSP) and the deflec-

tion single shot probability of hit (DSSP) are computed by the
expressions:

- 4(Ro)?
e 17.6(REP)2 + (Lpp) 2 s
V17.6 (REP)2 + (Lgq) 2

IJ JONA

- 4(DQ)2
W ,
ET e 17.6(DEP)2 + (Wyp)2  (5q)
V17.6(DEP)2 + (Wgy) 2

where REP and DEP are the range error probable and the deflec-
tion error probable in the ground plane, respectively, and all
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The single shot proba-

other variables are as defined above.
ted by the expression:

bility of damage (SSPp) is then calcula

SSPy = RSSP (DSSP) (R) (Pyp) (51)

where R is the reliability of the round.

ype is MAEp,, the values of

If the effectiveness index t
Xpression:

Ler and Wyt are computed by the e

Lgr = Wpp = \/MAEb (52)
and for VAy the values are computed using the expressions:
_ VAy 53
LET = §1n(I) (% )
Wpr = y/Vay (54)

ss index is in terms of EMD and the

If the eifectivene
the values of Lgr and Wpo are computed

target is rectangular,
using the expressions:

Wyp = W + 2(EMD)

where L, is the target length and W 1is the target width. If
the target is circular, the values are computed using the ex-

pression:

Lgr = Wgp = /1 (Rp + EMD)
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where R is the target radius.
sidered, the shadow length

pression:

where Hp is the target height.
than the effective miss distance,

puted using the expression:

[Le + 2(EMD) ] (WgT)

1f target height is being con-

(Lsy) is computed using the ex-

Hrp

Lsi = 3 (D)

(58)

If the shadow length is greater
the value of Lpp is recom-

+ Wr(Lsn - EMD)

Ligp =

WE:I\

tor rectangular targets, or:

(59)

7" (Rp + EMD)? + 2(Ryp) (Lsy - EMD)

Ly =

VT (Rp + EMD)

(60)

for circular targets where all variables are defined above.

Next,
pressions:

four intermediate variables are computed by the ex-

- e o
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LET + Z(Ro)
2.96 (REP)

|Lgr = 2(Rp) |

2.96 (REP)

I WET + Z(Ro)

2496 (DEP)

|Wgr =~ 2(Ro) |

2.96 (DEP)
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The vange stngle shot probabiibity of bt (REse) and the de-

flection single shot probability of hit (DSSP) arc computed
by the eczpressions:

B f sign of
¢+
£ LLET = 2(Rg)

X
V2
bs
X2 L
l__ 2 dx + = Slg_;nzczg : {—[ 2
2 ET SRVPT
0

)
J

and, finally, the single shot probability of damage (8SPp)
computed by the expression:

SSPD = RSSP(DSSP)(R)(PHD)

The cumulative probability of damage (Pp) for the N
rounds in the volley is computed by the expression:

i=1

The value of Pp is compared to a random number from a uniform

distribution (Ugy) and if the inequality:

Urn<Pp (69)

is satisfied

the target i1s damaged and is removed from further
uon51derat10r.
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SECTION III

FLOWCHARTS

This section contains flowcharts which depict the logical
structure of the main program and its 25 subroutines. All
flowcharts are based upon the logical intent of this model
rather than on displaying the methods used to code the specific
routines. Program SEMAC (Figure 4) controls the program by
calling the various processing subroutines. Subroutine READIN
(Figure 5) reads the data cards and performs initializations
and computations which are independent of the iteration. Sub-
routine SETUP (Figure 6) sets up data for each Monte Carlo
iteration and determines mine locations, and Subroutine ROAD
{Figure 7) rotates the mines, indirect fire volley aimpoints,
and defender positions into the travel path coordinate system
and places the targets at the beginning of the travel path seg-
ment. Subroutine BOOM (Figure 8) maintains the detonation flag
bits for each mine, and Subroutine SORT (Figure 9) performs a
Singleton sort on the event information array. Subroutine
LOOPS (Figure 16) determines the next event, and Subroutine
EVENTC (Figure l1) executes any event involving an intruder and
a travel path segment boundary. Subroutine DIVSET (Figure 12)
is called to record the location of an intruder which must be
diverted around, and Subroutine DIVCHK (Figure 13) determines
the offset distance if an intruder is divertina around another
intruder. Subroutine UNIT (Figure 14) provides for the unit
movament of intruders which are associated with another intruder
as a group. Subroutine TGTMIN (Figure 15) determines the re-
sults of an encounter between an intruder and a mine, and Sub-
routine SYMDET (Figure 16) evaluates sympathetic detonations.
Subroutine PRINTO (Figure 17) prints the optional output, Sub-
routine PRINTR (Figure 18) prints the results for each iteration,
and Subroutine DISTR (Figure 19) computes and prints distribu-
tion output. Subroutine TABINT (Figure 20) performs standard
linear interpolations of the tabular probability data, and
Subroutine RNORM (Figure 21) selects a random number from a
normal distribution. Subroutines IPACK (Figure 22) and UNPACK
(Figure 23) pack and unpack data which describes the mines,
travel path segment boundaries, and indirect fire volley aim-
points. Subroutine NDFIRE (Fiqure 24) evaluates the indirect
fire munitions employed against the intruders while Subroutine
DIRFIR (Figure 25) determines the results of the direct fire
munitions employed as direct fire and return fire. Subroutine
CKEVTM (Figure 26) determines the time related events, if any,
to occur and sequences the events in the proper order. Sub-
routine STINT (Figure 27) maintains the flag bits for each
intruder as they enter and leave direct fire areas. Sub-
routine EXPSWP (Figure 28) evaluates the effects of line
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charges and fuel air erxplosives against the
range of influence.

moves all active intruders the event distance
adjusts the assessed del
may occur.

mines within the
Finally, Subroutine TGTMOV (Figure 29)
and time and
ays for all time related events that
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SECTION IV

SOQURCE LISTING

Figure 30 presents a complete source listing of SEMAC
which can be used to check the validity of the program,
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“DECK SEMAC

PROGRAM SEHAC(OUYPUT-\EB,INPU1.TAPES‘!NPUY.YAPEB-OUTPUY. g
*TAPEL1 @513, TAPE2=513, TAPEW=129,TAPE7%13) :

O

c MINEFTELD SIMULATION MODEL WI!TH COVERING FIRE - SEMAC

COMMON ACEP!S.Z).ADCP(?O).ACI(S.S.N).AI(EO).AIHPYX(SO).AIHPYY(SO'.
ALNGLC.ANG[HP(IO).ARELIG.EI.AREP(ED!.AHIDLC.AVVVP(IO).DIFAE. |
DEFHT(S).DEFL(5).DEFRAD(5).DEFH(5).DEFX(EO).DEFY(?OI.DCL&TH(IOD).
DEP(ID).DFTFAE.DIRATK(IOI.DIﬂDlS(IDB).DHPIIl(lO.lD‘.DHPIlV(ID.lO). ¢
DUDPRB(7).D!DEL,EI(B.5.E|.lD.IDISOP.lQP(ZO.IS.ll.IIND. !
llS.lHlNE.lNOFA.!NYlHC(?l.IOB(SDOOl.IFO.IP.INY.IQNK(TI.iRTFIR.
IRUNS.lSAVE.lSBL.lSVIFA(!OI.ISVLSY.ISYHF(S).lSVP.lV.lY‘ROP.
lTGTPR(S.B).lVAP.lVEL.lHOﬂD.IHTDEV(EO'.l“TVA'IIO)

2 COMMON JHARKl.JSELDS(7)‘ﬁABOOH(5N7).KDfYYNIIDO).KNRS.KOUNTI?).
KTSAV(lUOl.KI.LCFOPT,LCFTT.LDFDPR(S,SD.L[FTIN.HAD!V.H!'.T(7!.
MODE.MTFAiSU).HUSH.NAP.NCTA“(IDO!.ND.NOCFEA%IB.EO).NDf.NDf!.
NDFAA.NDFDAH(SI,NDFHD.NOFNY.NDVT,NOYAH(IOO!,NOTAHT.NOTAN!(IOO).
NIDBT(51.NlTBT(5l.NKILL(5|.NKILLDIS!.N(ILLI(S).NKILLT.NHDEY!VI-
NHIN(7).NHSHPY!7).NHT.NOB.NOBEVY.NOBIPZ.NOI7.NOS'AT.~RADI5).

* s e e s ow w

'NRADFD(EG).NRADFI(IDO).NRA!(5).NRBA.NRFDDY(SI.NRTBIT(SI. _ 1
'NRF[RDIIDOI.NRS.NSPLFT.NSYICK(SO!‘NSUl(S).NVCOL(lﬂﬂl.NTGO.NYGTP. i
L 'NTGTYP(!UDI.NTLCXF(lOl.NTLOST.NY?TCS(5).NYTYHD(B).NTVYRF(S).NVAF. { ]

NVFAEA(IO).NVLIDF(IU].NHEPV(IDJ.OEX.OBV.O.VPRT.PAYRAO(S).PDLCf !
COMMON PHD(5.5I.PPEAF(?).PRSIYV.PRDYNO(!,T).PﬂKLD(S.?l.
PROB[L(BHO).PRSHDO(5.7),RADFAE.RANGPRI.QO‘.RELRND(5'.R(LSU.‘9"
REP(10\.RN.R01DNPX(10,|0)‘ROTDHPY(lD.ID).ISP(S).S(IOOi.'(CONl7),
SIGADKEUI‘SiGARISO).51000(50).SIGBR(SO’.SVAT‘L(S‘SED.SHPDEL'!DO). B
5YHDUF(5.7J,SYHDIF(5.7).SVHDIS(7.TI.SYHHA!(!I.YARHY(SI.VARL(Q). :
TARRAD(S).TARH(S).YDBI’V(!ON.YGTDEL(IOO).YOTOVL.TGVSPD,
TGTVEL(100).TGYVLE.TGTVSV.YGTXOL(IOO).TGTVNH(IOO!.YGTVOL(IOO).
TGTVSV.YHETA.!HRSIG(S.B).TlﬂEHVllOOl.YHBRO(S).THBRI(SD.YHDLCf.
'TﬁSHP(7).THTOFR(1301.TOTSIH.TRAVTH.XCVCLE(7I.XD"F(!D.!O).Xfl!, i
CXMAX  XMIN,XODEF(20) . XOVP(10),
'XRDFO(SO).XROAD(!I).KSHATH(SOI.!HIDYH.VDIV(lOO).YDHP(ID.IO). 3
'YLENGTH‘YOOEFlEOl‘YOVP(IU),YROFO(ZD),VGOAD(II),VSHATH(SD) ]

KREAD = 0
5 CALL READIN (KREAD)
20 CALL SETUP -

25 CALL ROAD o |
CALL SORTC(I0B.NOB) / }
IF(LEFTIN.EQ.0! GO TO 160 1

30 CALL L90OPS .
TOGTVSV=TGTIVEL [ [SAVE} K
1PO=1H b
{sYP=D i
KT « KTSAVIISAVE) i ;
{WORD = 10BI(KT)

CALL UNPACK

0BYPRT=0BY

CALL CKEVTHM

TFOTOTYNW(ISAYE) .GT.99990.) GO TO 110

IF(TGTVSY,.GT.0.011G0 TO S0

KTISAV(ISVLST I «KTSAVIIGVLGT ) -1 }
G0 TO 30 .

50 G0 Y0 (72.72.,72.72,72,72,12.175.,72.,72.72.12.72.72,72,
80,110,1060,77) NOBTP2

72 CALL TGTMIN

IFINGTAWT.GE. | .AND.ISYP.EQ.2) CALL umir 9

§ ¢ GO TO 110 i
by 75 CALL EVENTC 1
1? GOTO 110 .

_ﬁ 77 IF(TGTXOL(ISAVE).NE.OBX.OR.NTGIVP(ISAVE).NE.LCFYT)GO f0o 150

1% CALL EXPSHP ¥
o 60 TO 110 :

i 80 IFUIT.NE.NCTAW(ISAVE)IGO TO 150 !
TeR IVAP= [ MINE .
iy CALL NOFIRE

{ CALL BOOM{UIDET, 1}

& INDFA=1

b 1OB(KT)=-1

g . !
Figure 30. SEMAC Source Listing
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NVLLIDF (IVAP aNVLIDFEIVAPY =L
THTOFRUIVAP+I20)=TOBIFVIVAPR]
60 TO 110
100 CALL STINTEISVIFA, ISAVE 1T, IBIT KOFTTN,2)
IFIKDUTTNEIBAVEY , GT. 0 G2 10 102
NRFIRODUISAVE I =D
THTOFRUISAVE) =9890.
102 JAA=D .
00 0% J=i,30
LFLISVIFAL U 10T, 108
103 JAAsY
105 CONTINUE
1F(JAALLT. L} GO 10 1089
NOFA=MOD(JAA,15)
LFINDFA LT . LINDFASLS
60 TO 110
109 NOFA=O
110 IF(NOBEVT.GT.0.AND.IRUNS . EQ. IPRINT
*  CALL PRINTO
NOBEVT= | ABSINGBEVT)
PFUINDFAYTEZD, 15D
130 JAA=D
DO 140 I=1,NVAP
IFINVLIDF G 14D, 140,138
135 JAAwl
140 CONTINUE
INDFA®JAR
150 IF(NSPLFT.0G1.0.0R.KNRS,NE.NRS) GO 10 155
NGPLFT=99999
DO 152 l«1,NTGO
TFOYGTYNHELY  LT.89970. 3 TOTVEL (1) =T6TOVL
152 CONTINUE
TGTGPD=1GTOVL
185 IF(LEFTIN.GT.C) GO YO 30
160 IF(KNRS.NE NR%I G0 TO BS
CALL PRINTR !
IF (IRUNS LT, NOIT) GO TO 20
KREAD = 1
6o 10 %
END

AR

it A R

SR A——T S

Figure 30. (Continued)




SUBROUI INE READIN 1 KREAD)

COMMON ACEP(5,2) ,ADEP(2D) ,AET (S .5 41 A1L(20) AIHPTXISD! AIMPTY (S50,
CALNGLC . ANGIMP(10) (ARELIS,2) ,AREP(20) . AMIDLC AYYVPI 10! ,DBFAE. .
“DEFHT(%) ,DEFL (%) . DEFRAD(S) DEFWIB) , DEFX (20 ,DEFY(30) . DELATMIICO,
*DEP(10),DFTFAE ,DIRATK(10) ,DIRDISC(I00) ,OMPIIX!§I0, 101 ,OMPIIYI10,10),
*DUDPRB(7) , O3DEL . E1(5,%5,2),1D,IDISOP,IDP(2D,15,2),1END,

c (1S, IMINE, INDFA,INTIME(?) ,10B(5000),IPO,IPRINT, IRNK(7),iRTFIR,
S |RUNS, ISAVE , ISBL,ISVIFAL30) ,1SVLST ,I1SYNP(3)  ISYP IV, ITEROP,
SITGTPR(5 .51 , IVAP, IVEL , IWORD, INTDEF (20! ,INIVAPLIO)

COMMON JMARK! ,JSELDS(7) ,KABOOM(S54?) . KDFTTN(I100) KNRS KGUNT (T,
*KTSAV(100) K1 ,LCFOPT LCFTT LDFOPR(S,5) LEFTIN MAQIV NIFBT (T,
*MODE ,MTFAISD) ,MUSH,NAP ,NCTAN(100) NG . NDEFEALIS,20),NDF ,NDFaA,
eNDFAA,NDFODAM(S)  NOFWD NDFWT . NENT NGTAKM(IOD) . NOTAMT NOTAWI (100,
CNIDBTIS) NITBT (85 NKILLIS)Y NEILLO(S) NKITLLT(S) NKILLT NMDET T,
CNMIN(T) NMSWPT(T) ,NMT  NOR ., NOBEVT ,NOBTP2 ,NOIT NOSTAT ,NRADIS),
*NRADFD(20) ,NRADF1(100) . NRAL (%) NRBA NAFBODT(S) NRFBIT(S),
*NRFIRDI(100) ,NRS , NSPLFT NSTICK{S0) NSUB(S) NTCOL{100) ,NTGO.NTGTP,
SNTGTYP(100) NTLCIF(10)  NTLOST NTTTCS(S) NTTTHD(S) NTTTRP(S) ,NVAP,
CNVFAEACI0) ,NVLIDF(10) ,NKEPVII0) ,08X,08Y.00YPRT PATRADIS) ,PDLCF

COMMON PHD(5.5) ,PPEAF(TY PRBITY PROTNOI(S 7)) ,PAKLO(S,T7),
*PROBILIBYD) ,PRSWDOD(S,7) , RADFAE ,RANGPR(B%0) RELANDIS) RELSUBIS),
“REP(10),RN,ROTONPXI10,10) ,ROTONPY(I0,10),RSP(S) ., S5t100),SECONIT),
*SIGADIS0) . SIGAR(B0! ,SIGOD(S0)  SIGARIBO0 ,STATAL (S, ,37 , SHPDELLIOD),
*SYMDODF(%,7) . SYMDIF(S,7) ,SYMDIS(7,.7) , SYMMAX(Z) TARKHIIS) , TARLI(S),
*TARRAD(S) , TARW(S! ,TDBIFV(10) TGTOEL(100),TGTOVL,YGTSPO,
CTGTVEL(100),TGTVLE, TGTYVSY , TOTXOL (1003, TOTYNW(IO0O) ,TOTYOLLI00),
STOGTYSV,THETA THRSIGIS,5) , TIMEMY(100) , THBRO(S) ,THBRI(S) ,THNDOLCF,
STMSWP (7)) ,TMTOFR( 1301, TOTSIM, TRAVIM XCYCLE(T) ,XOMP (10,10 ,XFIX,
CXMAX  XMIN,XOODEF (20! ,X0VP(10),

*XRDFO(301 ,XROADCY L) , XSHATH(SO0) , XHIDTH, YOIVIIOQO) YONPC({O,(0),
*YLENGTHLYODEF (20) ,YOVP(10) ,YRDFO(30) ,YROAD(11), ,YSWATH(SO0)
C""

DIMENSION ORX (41 ,0RY(H) XYMSIN]} ANGSV(3)

DIMENSION HOL(8) ,SECOFFI(7),PROBIPI(B) , RANGTP(8)

OATA ITEST/SH 999/

REWIND 2

WRITE(6,1480)

|F(KREAD . EQ.11 GO TO 24
CALL REPRNT

BOI0 DO 7 1=1,840

PROBILIIY = 0.0

RANGPR{ ) « 0.0

CONTINUE

ND=0

08X=0BY=0.

DO 6 1=1,10

6 NVFAEA(I1=0
DO B8 Je1,15
D0 B8 I=t,20

8 NDEFEA(J,1)=0

LCFOPT=O

MADIVsD

Do 9 i=l1,%

NRAT(1)=NRAD( ) =D

TARRAD( [V« TARL(TITARWI1 ) =TARMT (|10,

REPLI)=REP (210,

DEP(11«DEP( |21 =0,

NSUB LI =)

DO 9 U=l .7

SYMODF (1 ,J) =0,

9 SYMDIF () ,u)=0.

no 10 1=1.,7

TMSWP (11 =SECONI 1) =SECOFF (11 «XCYCLELL 1 =0,

DO 10 JU=1,7

10 SYMDIS(I.J)=0.

TEND = O

TEND = JEND +

JMARK] =1

IRUNG =0

DO 23 I=t,100

P31 DELATM(I =0
Do 2% t=1,7
Z5 INTIMEC!)=0
READ(4 ., 9000) HOL
DECODE (BD.9000.HOL} INPUT

Figure 30. (Continued)
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IFLUENPUT EQ.ITESTY CALL EXIT
0o 38 J=1,52
DO 38 t=1.5
STATALtLL , 4t =0.
LX) CONTINUE
50 READ(4,8000) HOL
9000 FORMAT(OA10)
DECODE (95,9001 ,HOL ) [ NPUI
Y001 FORMATILS)
IFCINMPUT.EG.99) 00 TO 7000
IF:iNPUT..GTY.1000) GO TO 6900
0 ¥0l100.800.300.%00.500.600.700.800.900.1000.ll00.1300.|300.lwﬂn
"1500‘1500,l700.1800.l900.2000.2100.2200.EJOD,EHOO) INPUT
(o) ) UECODE(GD|QODE.HOL1NAP.NTGO.NTGTP.N0\T.NDSTAT,lPRiNT.S[ED.
*NMT ,MODE ,NVAP NOFAA NDFWD,NR@A
QouE FORMATISX ,B15.FL10.2,6815)
1F(SEED.LE.O.) SEED=RANFIODUMMY)
CALL RANSETISEED)
GC TO S50
200 DECDDE(60.9003.HOL|LCFOP1.YLCNGIH.XH!DTH.THETA.DSDEL,
e{1SYMPI{11, 11,3}, 15BL,ITEROP, IDISOP
8003 FORMAT(5X,15,.2F10,2,2F5 2,415,12,13)
GO0 f0o 50
ine DECODE(GO\BOUh.HOL)NYN.NIGYYP(NTN).NCTAH(NTN).NGTAH(NYN)‘
CTGTXOL CNTNY , TGTYOLENTNY  NY N NS Ny T, T2
IFINLLLT.EY00 TO 50
NIGEIYPINI)=NE
NCTAWINLI=N3
NGTAWIHL Y =Nu
TGIXOL LN ) =T}
1GIYOL INT)Y=TR
GoDY FORMATI2ISX, IS, 11, v, 1%, dF10. 201
GO T0 B0
400 DECGDE!BO.QUD%.HOLIIITP‘IARL(I‘YP»,lkHN(llvPl,lARRAD(lTYP}.
'IARHYKITYP).!NBRI(|!YPI.NRAI(ITYP),(LDFOPR&lTrP.I?.I-l,S).
CNTTICG ETYP) NTTTMDCLTYP) NTETRPOITYP)
IFINTTTMDCITYP) . OT 0IMADIVe
8005 FDRHAY(SX.IS.NFIO.E.FS.E.l5,6||.3l5)
GO 10 50 I
500 DECODE(BO.GDQ['HOL)!VAP,IROAD.XOVP(IVAPI|YOVP(IVAPD.AVYVPIIVAPI.
‘NVFAEA(IVAP)|NHCFV(lVAﬁ).IuTVAP(IVAP),NTLCIF(IVAP)‘YDBlFV((VAPl
9UYl FORMATUI10X,215,3F10.2,415,F10 21
IVRPO=LFIX{XOVPIIVAP) 4100,
XOVP(IVAP)~TLOATIIVPD'lOD*IROAO'lSlGN(l.lVPO))
G0 TO 50
€00 OECODE(BD.SOQD.HOLIlVAP.IHEPV.DHPIlxl!VAP.luEPV).
COMPIIYLIVAP, IREPY)
90480 FORMAT(}0X,215,2F10.21
GO 10 50 :
700 DECODE(BO.QO!S.HOL1|VAF.!HY.ANG!HP(!VAPI.REP!!VAP!.DEP(lVAF),
‘NSUB((Nl).RELSUB(!NT:.PATRAD(IHT!.RELRND(IHT)
9015 FORHAI(5!.?\5‘VS.E.EF10.E‘lS.}FlO.?)
60 T0 S0
@aoo DECODE(80.QOBQ.HOL)NRS.TGTUVL.TGTVLE
9089 FORMAT(IOX,15,2F10.28)
TGTOYL=TGTOVL *08.
TGIvL2=TGTVLE2*8B8.
N=NRS+ 1
READ(Y ,9007) {XROADC1Y  YROADCI) (1=t (N3
9007 FORMAT(BFLD.&)
6o 10 50
900 OECODE(BO.BDlS‘HDLllAP.HYFAf\API.NSTICKlIAP)‘AIHPTX(IAPl‘
CAIMPTYIIAP)  YSHATHILAP) XSHATHILAP)
9013 FORMATI(SX, 315 ,4F10.21
G0 10 30
ioo0o DECUDE(BD.QOIE.HOL}IAP.SIGARJlkPl,SIGADIIAPS.SIGBR(IAP).SIGBD(IAP)
9012 FORMATISX, !5, 4F10.2)
GO 70 %90 .
1100 OECODEIBO.BOOQ.HOLIMY‘JQELDS!HI),TﬁSNP(HI),DUDPRB(HY),PPEAF(HI)
Q009 FORMAT(LOX,21%,3F10 &1 ‘
[FIUSFLOSENT) . GT. 0 GO T0 %0
DO 902 M=)  NAP
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IF(MTFALM) EG.MTY GO ro 203
gua CONTINUE

903 J=0

908 R[AD(M.9007I(ORl(Il.ORY'II‘l-|.MI
DO 910 I=t.,4
WRiTE(@) ORX (1) ,0RY (1), MT

IF(Jsl.EQ.NSTICK(MI) GO TO 50
910 CONTINUE

NAIVER ]

GO 10 905
1200 DECODE!BD.QGiO;HOL)HT,(SYHD!S(N’.JD.J'\,7)
gol1l FORMAT(1OX,15,7F8.2)

GO 10 50

1300 OECODEKBO.QUlU.HOL)lHT.(SVHDDflIHI.JI,J'l.7)
GO 10 50

1400 DECODE(BD.QO!U.HOL)IHT.(SVHDIFIIHY.J).J-I‘7l
GO TO S0

1900 DECODE (80,9011 ,HOL) HY,SECONIH‘\.SECOfFlHT).KOUNY(HYI‘lRNKlHY)
goll FORMAT (10%x15.2F%.2,219)
INTIME(MT =]

GO 10 S0
1600 DECODE(BO.QOQH.HOL)NUHDEF.IHTDEF(NUHDEF).KODEVCNUHDEFI.

'YODEF(NUHDEFl,(NDEFEA(J.NUHDCfl.J-\.lSi
9094 FbﬂﬂkT(SX.ElB.EFIﬂ.E.l5l21
GO 70 %0
1700 DECODE(80.9093.HDLINDF.IROAD.(lVﬂSll\.l'l.H)
89093 FORMAT(SX ., 215, 4F10.2)
L=0
no 11085 t=1,2
NO=NO+ 1
!XYH!KIFIXTXVHS([OLl'IOO.)
XRDFOtNDi-FLOAT(IXYHIO\GIGNKI.ltYHlk'lROADi
lXYHEilVl!(XYHS(I'El'lOO.l
YHDTG(ND!-FLOAY(IXYH20IGlON'I.IXYﬁP1'NDFI
L=L¢l
1705 CONTINUE
G0 10 S0
1800 UECODE(BU.QOIS,HOthl.Jl.PHD(ll‘Jl).IE‘JB.PE.l3.4!.P3.
T4, J4 , PY,15,J5,P5
9016 FORMATI(SX ,%(21%,.F5.21)
fFt1e2.LT.t)» 60 T0 S0
PHD(12,J2 =P2
JF{13.L1T,13G60 10 S0
PHO(13,U3)=P3
CIFtIMLLTY. IGO0 TO 50
PHD LY, JY ) =Py

IFCI%. LT, 1)y 60 TO S0
PHO(15,JU5)=P5
GO Y0 50

1900 DECODE (BO,9017,HOL) 11 Ul NI EVLI 12,42 NZ.EV2.13,J3, N3 EVS
3017 FORMAT(SX.3(315,F10.21)
E1C11,J1,1) N1
E1(11,J1,21=EVL
[F(ta.LT.11 GO YO SO
E1e12,d2,11=N2
Ere1a2,J2.2)=Eve
IFCI3.LT. 11 GO 1O 50
E1C13,03, 1 =N3
EIL13,J3,P1«EV3
GO 10 50
2000 DECODE (60.90%0.HOLY NDFTYP DEFLI(NDFTYP) DEFWINDFTYP).
CDEFRAD(NOFTYP) . OEFHT (NDFTYP I, TNBROIHOFTYP ) NRADINDFTYEI,
s (LTGTPRINDFTYP, 1) ,1=1,8)
9p5%0 FORMAT(SX,15,4fF10.2,F5.2,19,511} ;
60 10 50 ;
2100 DECODE (80,9051 ,KOL} 1f . ALL.AREP1 AGEPI .12, A12 AREF2, ADEPE
G05( FORMAT(SX,1%5,3F10.2,9%,19,3F10.2)
AL{111=COStAll®. 01745329
AREP (|} =AREPI
ADEP () 1) ~ADEPI
fF(la.LT.1) GO 10 S0
AL(I2)~-COStALRe 01745329} Ty
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AREF L2 » AREPR2
ADEPII2)=ADEPR
GO0 10 %0
DECODE (80 ,90%2 ,HOL )t J,K,N,AEV AREL I ,ACEPI
FORMAT ISX , wiS5,Fi10.2,F5%.2,F10.2)
AEL b, J,2*Kk-11=N
AELLT U, 29K <AEYV
L=t
IFIK GT. 1) L=y
AREL (L K =AREL 1
FFEN.GI. 1) ACEPIL K1 =ACEP!
GO0 TO S0
DECODE B0 ,9093,HOL ) !} ,J1,41,10f1 12,08, %x2,10FP2,13,02 ,K3,1DP3
FORMAT ' 5X ,31415,5%X 1
IDPITL, Il ., KI1=[DPI
IFeta. LT 11y GO 190 50
tOPLEE , J2. K21 =DP2
JIFCE3 .01 1) GO 10 B0
IDPCI3, U3, K31={10F3
. GO YO S0
Y00 DECODE«80,9029 ,HOL ILLFTT UBFAE , OFTFAE,RADF AL, ALNGLC .,
CAHIDLC ,TMDLCT ,POLCF
8029 VORMAT(8SX 18 ,7F10.2)
G0 10 S0
6800 DECODEt30.,.3008 ,HOLt NT NM,NIB,(PROUBTPII) , |«1,8)
3008 FORMAT (X, It 12,411,585 2, 7F10.21
READ(H4 ,9008) NT NM. NTHB, (RANGIPULIY, I=x] . .8}
NTABLE(NT -] 121 iNM 11934NTB
LE=B*INTABLE -~ 1)
DO 6910 1+1,8
FROBILILLA 1Y =PRUBIP ()
RANGPRILL L) =RARGIPY L
GO o 0

A

i D SR

PERFORM INETIAL CALLULATIONSG

00 7005 1=1 ,NMT

XCYCLE (LY aSECONC) v %ECAFF (1
NMINIET ) =D

00 7009 J=i{ ,NAP

PEAMIFACY) EG. L) NMINCIIsNMINI LS oNSTICK )
CONTINUE

IRTFIR=0

DO 7008 1[=1,9

FEANRATLL LT GO 10 7006
IRTF IR~

NITBT({1)1=0

NGTAWT =0

06 7008 =1 ,NTGO

HeNTGTYP LI

NGTAWT aNGIAWT «NGTAWE {0
NITBT(NI»aN[THBT N o
FFCISYMPOLY LT Lt GO 10 7015
SYMMAX {1 )=D.

00 7010 1=}, NMT

00 7010 U<t 7

SYMDISIL (JI=GYMDIS) , Y1 eap
SYHHAX‘l!-AHAKl(SYHMAX(Il.SYHDISlI.JI)
SYMMAX {11 =SORT (I SYMMAY L | 1)
RSPMAX=(

FFCISYMP L2 LT Y GO TO 7017
SYMMAXt12)1=0,

00 7016 1=1.,5

D0 7018 J«1 .7

SYMDOF 11 ,J)=SYHMOODF 11,5102
SYHHAXlaisANAKI(SYHMAIBE).SYNODF!E’l
SYMMAX (21 «GURTISYMMAXRIE )
JIFCISYMPE3) LT 4 GO 1D 701G
GYMMAX (3 )

DO 7018 1~1.5%

0o 7018 d=<1,7

SYMDIF O, J)eSYMDIF (], )02
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ST

TOI8 SYMMAX (I ) wsAMAX | LSYMMAX(S)  SYHMOIF (L, J))
SYMMAX T «SQRTI(SYMMAX I3}
T019 IF(NMT . LT.1) GO TQO 7048
00 7040 1+1,NTGTP
; RSP([1«0.
DO 7035 Js=1,.NMT
NIs(l-11%21e0J-1)3]
0O 7030 K= ,3
NT1=8° (NT k-1
S 00 7070 L=1.,8
IF(PROBIL(NTI*L).EQ.0.) GO TO 7022
7070 CONTINUE
7022 RNGSV(K)sRANGPRINT I +L 1
7030 CONTINUE
PRSWDO(1,J)=RNGSV (1)
PRKLOCL,J) sRNGSYV (2)
PRDTNO(!,J)»RNGSV( 3]
RSP (LI =AMAXI(RSP(1) ,RNGSVI1) ,RNGSV I3}
RSPMAXYAMAX] (RSPMAX ,RNGSV (|} RNGSV (3]
703% CONTINUE
[FIMADIV.GT.0) RSP(|I=RSP(])+30.
7040 CONTINUE
IF{MADIV.0T.0) RSPMAXSRSPMAX+3D.
704% XMiINeXMAXsO,
DO 7060 1=},5
7060 NIOBTI1)1sD
NDFWT=D
IF(NDFWD.LT.{)GO 10 7088
DO 707% 1«1 ,NDFWD
N= LWIDEF (11
7678 NIDBTINISNIDBT(N) +1
DO 7080 1=|,%
LFINTIDBT (1Y . 0T.0) NOFHTeNDFMWT+]
7080 CONTINUE
7088 CONT INUE
DO 7100 I=1,NTGO
XMAXSAMAX | (XMAX , TOTXOL ()
7100 XMINaSAMINIAXMIN,TQGTXOL (1)
XMAXeXMAXRSPMAX
XMINSXMIN-RSPMAX
IF (XMAX.OT.1638,1 XMAX=1630.
; IF (XMIN.LT,.-1638.) XMINe-1638,
IFINVAP. LT 1) GO TODGGE
i DO B200 I1=1,NVAP
COSA~COS(AYYVP([)e, 01748329258
SINAYGINIAYYVP O ) 01 7453292%8)
XORGVP=FLOAT(IFIX(XOVPI1)/100.11/100.
YORGVPeYOVRI L)
NHVENHEPYV (1}
IFINWV.LT. 1100 TO 3200
DO 8180 Jai NWV ‘
; XOMP {1 ,JU)=XORGVP+OMP L IX (1, JI 1COSA*DMPIIY (], J)*SINA
YOMP (L, JIeYOROVPODMP Y1, J1sCOSA-DOMPLIXII,J)*SINA ,
8190 CONTINUE
8200 CONTINUE
6O 8%00 !=1 NTGTP
AMeAMAX L CTARL I, TARMIL))
DO B800 J=1,NVAP
Ko IHTVAP(J)
THRSIO (K [ ) el MUy eaAMAXT (REPLY) , DEPLUI I ¢AMCSART(EL (K, | 2111002
8500 CONTINUE
9999 RETURN
1480 FORMAT(IMI}

PR

CH

ST

RS

i
i
£

2l i

TR

{ £ND v

i Figure 30. (Continued)
:3; i

:

117

i
S —




SUBROUTINE sEryp

RETURN POINT TO BEGIN EACH MONTE-CARLO PTERATION

COMMON ACEP(S,E).ADCP(EU).AE!(5.5.%).AI(EG).AIHFTX(SD),AIHQYY!SO).

'ALNGLC.ANGIMP(10).ARfL!ﬁ.EI.AREP(&U).AHIDLC,AYYVP(ID!!QBPAE.
'DEVMTIB),DEFL(E!.:EF“lDrE!.u[FH\Sl.uErAtEU'.DEFY(EDl,DELAYHIIDO).
'DEP((O!,DFIFAE,DIRATK(IO).DIRDISIIOO).DHPILX(IO.IO!.DHPIIV(ID.]DI
'DuDPRBI7).DJDKL.EI(5.5~21.ID.IDISOP,IDP(ED.IS.EIGIEND,
‘IIS.IH(NE,lNDFA.INTlH[(?).IOB(EGOO).(PO.IPRINT.IRNK(T).IRTF[R.
'IRUNS\(SAVC.ISBL.ISVIFA(SO),ISVLSY.ISVNP(JI.ISYP‘IT‘IYEROP.
'IYGYPR(S.S).IVAP.IVEL,IHORD.lHYDEF(EO).IHYVAP(lO)

COMMDN JHARKI_JSCLDS(?).KABOOH(5“7&.KDFTYN(IDO),KNRS.KOUNT(7)
'KTSAV(IUD).KI.LCFOPY.LCFYT.LDFDPQ(S.S].LEFTIN.NAD!V4HIF8T(7).
-nonE.MVFA(50>.HuSN.NAP,~c1Au|100).ND,~0£€£A(15.201.NDF,NDFA.
'NDFAA‘NDFDAHlﬁl.NDFHD.NDFHT.NDVT.NOYAH(IUOI.NDYAHT,NGTAH!(IOO)
~NIDBT(5I,NITBt(s).NK!LLCS).NKI'LD(&!.NK{LLI-&I.HtJLLT.HHB[fITI
NﬂiN4T#.HHﬁhP1L?J.HHr.NGH.HGBETT.HﬂiTFE.HGJ!.ND!FJT,NRADiEI.
'NHA&FDlEuI.HHAUFIriﬂﬂl.H“AthI.NREA.&HFIDIIE%.HRFHIrrﬁl.
'NHTEPQiIDnI.HRS.HEPLF‘.h%TIfltEﬂl.HEUiiﬂl.NTEﬂLIIDﬂI.NTﬂﬂ.NIE1F‘
'ﬂ1DI?FIIﬂﬂl.HTLE1F1IBI.NFLBST,NTTTEEIEF.hTTTHDFEI,NTTTIFJEI.N?AP.
wvraraljn:.Mleur;:ul.NHIFv<|n|.al:.haf.ﬂlf!lr.P,,Hiﬂl!:,PnLCf
COmMDN PHnrﬁ,5|.wp:arrw|,puil1r,Plornu|5.7b,FﬂnLu(s.v).
'“EGEILIEHDD.PRSNDOtE.7l.RADFAE‘RANGPRIBND).RELRND(5!4RELSU8(5!.
'REW(IO),RN.ROTDHPX(IO.ID),ROYDHPV(lU.ID).RSP(S)‘StlDD),SECONr7).
‘SIGAD(SO!.SIGAR(SOI.SIGBD(SDI LBNIR-TRY | VUREAL S Se  aMPULL(100)
'LrﬁuuTnJ..r.b?HUIF(5.7l\SYHOIS(7.7).SYHNAKIEJ‘TARH7(5).TARLKS).
'TARRAD(ﬁl‘IARHlSI‘YDBIFV(lD).TGTDELilOOl.TGTOVL\TGYSPD.
'lGYVEL(lOG)‘TGTVLE‘TGYVSV.YGYXOLKlDO).TGYYNH(IODJ.YGTYOL!IDOI.
'YGYVSV.TH£¥A<IHRSIGIS.SI.YIMEMV(lOG).THBRDIS).YHBRI(&).YHDLCF,
'THSHP(7).THTOFR(\301.YO!S!M.TRAVTN.XCYCLE(?'.anP(iO,IO).XFIX‘
anAx.xnIN,xoosrrao).xovvrxoy.
'XRDFO(301.XRDADII!)4X5HATH¢50)‘XHIDTH.YDIVIIODI.YUHPIIO.!O).

CYLENGTH. YODEF (20 ‘Yovpun),ynnrmlm CYROAGIIL Y  YSWATH(Sg)
Ceors

v

v

3

1T = g
TGISPD=TGT VL g
IFIMODE . 1 3)!GT5FD=IGTUVL
REWIND
REWIND ?
IRUNS = RUNS +
D0 300 a1 ,%
NKILLI(L)-NKILLD(I)nNHrBI!(l)-NWFBDI!I]-NDFDAH(I)*D
300 NKILL({)x=0
DO 30% 1=f Nvar
NVLIDF(II!NVFAEAII)
305 CONTINUE
DO 340 1=7,7
310 NNSHPT(Il=NHOEY(|I-H'FBX(1)~0
D0 315 u=y, 29
DO 315 Y.y, 5
315 NDEFLA(I‘J)-IABSIND[FEA!I.J)l
DO 320 JUwi, 5
LSVIFat a1 649
320 ISVIFALY)=p
0O 325 =i ,1139p
3125 TMTOFR1J)«g9gp.
DO 330 (e}, g0
KDFTINC|) a0
NRFIRDUtI1ag
330 DELATHU[) g,
NKILLTaNSPLFT ey
NTLOST=Q
NOBEVT =y By
THET«. 017463298+ T e ra
SINT=GIN(THET
COST=COS(THE 1)
KNRSaD
XWSsXHIDTH/2 . p
YLP=YLENGTH/Z. g
DO 210 1s5 . 8yy
210 KABOOMI ) «g

e T et e s

R

Figure 30. ‘(Cont_inﬁed)

118

T e e s

OG5 Ao 0 At 0 et e e

.




NOB = @
NOBTP2=-8
iT=0
NaNRSG+ |
NOB=NOB+N
DO 200 1=1,N
200 WRITE (1) XROAD(!),YROAD!11 ,NOBTP2,IT
IF(NAP . LT 1) GO 70 160
DO 148 Js!,NAP
t47 CALL RNORM(RNI)
CALL RNORMIRN2)
REWIND 2
MT=MTFA(J}
{Te
NeNSTICK (J)
DO 146 1=1,N
CALL RNORM(RNS)
CALL RNORMIANWY)
NOBTPR2aMT
1F(JSELDS(MT)I) 120,130
130 READ(2) ORX,O0RY,NOBTPZ
IF(NOBTP2.NE.MT) GO TO 130
60 TO 150
120 60 TO(122,125.,1235,122),JSELDSIMT)
122 CALL RNORM(RSTART)
ORX«XSWATHIJ)/B.*RSTART
IF(JSELDS(MY)-4) 123,126,123
123 CALL RNORMI{RSTART)
ORYsYSWATHIJ) /6. *RSTAR]
GO TO 150
125 ORX=XSWATH{J)* ({RANF (DUMMY )~ 5)
IF(JSELDSIMT)-3) 126,123,126
126 ORY=YSKATHI(J}* {RANF(DUMMY ) -. %)
150 ORX«ORX+RNI*SIGAD(J) +RNI*SIGADIJ!
ORY=ORY+RN2*S|GAR(J) +RNY*SIGBRI J)
OBX=AIMPTYNLJ) +ORXSCOST+NRYSE(|NT
OBY=AIMPTY(J)-ORX*SINT+0ORY*COST
IFIABS(0BX).GT,.XW2.0R . ABSIOBY) . GY . YL21 GO 10
43 RN e RANF( DUMNY )
IF(RN-DUDPRBI(MTI) 20,20,25
20 NOBTP2«NOBTP2+0
25 IF{INTIME(MT) . EQ.C) GO TO 148
RN = RANF (DUMMY)
I1T=RNSXCYCLE(MT)
IF (KOUNTIMT) .GT.01 iT=KOUNTIMT)
IF [IRNK(MT).GT.0) 1TwIFIXCITeRN)
148 [F(MODE.EQ.1.AND.NOBTPZ.GT .81 60 10 |46
NOB « NOB + |
WRITE(1} OBX,08Y,NOBTP2, 1T
146 CONTINUE
IFINOB.LE.32767) GO 1O {60
PRINT 1000
1000 FORMAT(® MORE THAL 32767 MINES [N MINEFIELD®)
CALL EXIT
160 NOBTP2=0
WRITE (1) 0BX,08BY,NOBTP2, 1T
10 MUGH « 0
TOTSIM = 0.0
DO 100 1=1,NTGO
N=NTGTYPL )
NRADF I {1)*NRAT(N)
IFINTTITCSI(N) . EQ.1) NSPLFT=NSPLFT+1
99 TIMEMV (L) =0
TGTDEL (1) =0,
SWPDEL (1) =0.
NGTAMI () =NGTAMW(T)
TGTVELt11=1GTSPD
100 CONTINUE
DO 110 J=! NDFHWD
NeIWTDEF ()
NRADFD(J! =NRADIN}
110 CONTINUE
RETURN
END
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SUBROQUT {NE ROAD

COMMON ACEP(5.21  ADEP (20  AE1{%5.5,4)  A1(R20) ,AIMPTXIS50) ,AIMPTY (50!,
CALNGLC  ANGIMP(10) ,ARFEL (5,2) , AREP(20) ,AWIDLC ,AYYVP(10) ,0BFAE.
CDEFMT B DEFL(%)  DEFRADIS) ,DEFW(®Y  DEFX(20) ,DEFY(R20) , DELATM 100,
“DEPLIO) ,CFTFAE,DIRATKI10} ,DIRDISCID0)Y  DHPEIXL10,10) ,DMPIIY IO, 10,
“QUDPRB(TI . DIDEL ,ENI15,5,2),.10,101S0P,10P(20,15%5,2),1END,
*11S,IMINE, INDFA,INTIMEC7) ,10B(S000) ., IPO,IPRINT IRNK(T7),IRTFIR,
STRUNS ., ISAVE (ISBL ,ISVIFAC30), ISVLST, ISYHP(3) ,ISYP,IT,ITEROP,
SITGIPRIS,51, VAP IVEL , IWORD,IWTDEF(E0) , IWTVAP(10D)

COMMON JUMARK|, JSELDS(7) , KABOOM{BUT) KDFTTITN(100) ,KNRG KOUNT (T,
CKTSAVII00) K1 ,LCFOPT LCFTT LOFDPR(S,%) LEFTIN.MAOIV, MIFBT (7,
*HMODE , MTFAIB0) ,MUSH NAP NCTAWI100) ,ND NDEFEA(15,20),NDF NDFA,
SNDFAA,NDFOAMIS) ,NOFHD NDFWT NOVT NGTAW(100) ,NOGTAKT NGTARLL100),
SNIDBT(H)  NITBYT (5 NKILLES]  NKILLDUS)Y NKILLE(D)Y NKILLT . NMDET (7},
ANMINCT) ,NMSKPT (T (NMT ,NOB , NOBEVT NOBTP2 ,NDIT NOSTAT NRADLS) |
“HRAOFDI(20) ,NRADF14°00) NRA{ (%) NRBA,NRFBDT(5) NRFBIT(8),
SNREIADUIOO) NRS ,NSPLFT NSTICKIB0)  NSUB(S) NTCOLL100) ,NYGO ,NTGTP,
SNTOTYPOIDO0) ,NTLCIF{E0) NTLOST NTTTCS(%) NTETHD(S) NTTTRPIS) KVAP,
CNVFAEA(LO)  NVLIDFLIU) NWEPV(10) ,00X,08Y 0BYPRT . PATRAD(S) ,PDLCF
COMMON PHDUS,5) PPFAF (7)1 ,PRBITY PROTNOLS,7) PRKLO(S, 7).,
*PROBIL{BNYD) ,PRSWDOIS.7) ,RADFAE ,RANGPR{B4C) ,RELANDIS) (RELSUBI5) .,
*REP/{10) ,RN,ROTDMPX (10,101 ,ROTDHPYI10,10) ,RSP1S),S(100) ,SECONIT ),
“SIGADTS0)  G1GARIS0) ,51GHD(H03 ,5(08RI%S0) , STATALIB B2) SHPDEL 1100,
YEYMDDF (S, 7T, SYMDIF (5,71 ,SYMDISET, 71 , SYMMAXEES  TARHT %) ,TARL (5)
*TARRADI(S , TARH(S) ,TDBIFV(LID) TOTDELLI100) ,TGTOVL ,TGTSPD,
STGTVELCIRG) (TOGTYL2,T6TVSEY , TGTXOLET00Y TGTYNWCLIDOD)  TETYOL 10D,
cTGTYSY,THETA THRSIG(S.5) . TIMEMV(ID00), TRBRD (S [ TMBRIT{9) ,TMDLCF,
TTMGHE (T  TMTOFR(I30) , TOTSIM, TRAVIM, XCYCLE (7))  XDMP (10,10  XFIX,
SXMAX ,XMIN,XODEF (201 , XOVYP (10,

«¥RDFO({30) ,XROAD(I 1)  XSWATH(50)  XWIOTH YDIV(LI00) ,YDMPL1O, 10},

PYLEWGTH, YODEF(20) ,YOVPL10) ,YRDFO(30) ,YROADEI1) ,YSHATHISO)

C¢-¢- B E
DIMENSION XLCF(1080)
NDEA=INDFASD
REWIND
KNRS+WNRS ¢ |
DO 10 1=, KNRS
16 REAC(11 XR1,YR1,NOBTP2. 11
READI1J XR2,YR2,NOBTPR .17
Z0 READI(I) ORX,0RY,NOBIPE {1
LFI(NAP.LT. 1) GO 10D 25
[FI(NDBIP2.£Q.8) GO TO PO
25 NZ=NOBTP2
L1Y=11
Al=xYRE~YRI
A2sXRA-XR1
IF1AR.EQ.D.) A2=.000000)
THETRaATANECAD ,A2) -3 . 14153265 /2
COSTRCDS(THETR)
SINTR=SINITHETR)
08x=0 0
0B8Y=0.0
NOBTIPR2=8
1T={MiNE=D
CALL ‘1PACK
10B(1)=1WORD
YLENTHuOBY«SOQRTIAZ  v2 4 Al 2)
CALL IPACK
NoB=2
10B(2) = WORD
HOBTPa=N2
1T=L 1Y
NO 4S5 1=1,120
48 TMIQFR/[1=9099.0
YMIN=99998.
YMAX =D ..
DO 50 IMINE=1, 32767
[FINOBTP2 Q. 0) 0D 10 100
OBX<{ORX-XRIV*COSTR+(QRY-YRI)*SINTR
OBY®-LORX - XAI)*SINTR+(ORY-YRII*COSTR
IF(OBY.GT.YLENTH.OR 0BY LF.0.) 00 T0 40
1FLOaX LT . XMIN.OR,DBX (T xMAX) 80 TO 40

.
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YHMIN=AMINI CYMIN,OBY)
YMAX=AMAX)IYMAX OBY)

1DEYT=Q

LF(KNRS.GT. 1) CALL BOOM(IDET,2)
IFII0ET.EQ.1) GO 10 4o

CALL IPACK

M=MODINOBTP2,8)

IFINOBTP2.6T.1%160 1O 29

MIFBT (MY=MIFBTIM} 4}

NOB=NOB ¢

IFI(NOB.LT.5001) GO TO 20

PRINT 1000

FORMAT(*OMORE THAN 5000 MINES WITHIN RANGE OF INFLUENCE FOR A RDA
D SEGMENT®/20(1H/),*PROGRAM STOPSe ,20(1H/ )1
CALL EXItT

TOB(NOB) = | HORD

READ(I) ORX,ORY,NOBTP2,IT

CONTINUE

DO 120 =1 ,NTGO

KTSAVE) )=}

IFUKNRS.EQ.1) GO TO 110
IFCTGTYNWG(L).6T.89994%.) GO 10 j20
TGTYNH(T)=TGTYOL (1)

TGTVEL(1)=T6TSPD

IF(KNRS.EQ.1) GO TO 120
TADJ=ABS(TGTYNWII)/TGTVEL (1))
DELTM=TGTYDEL (1) +SWHPDEL ()
TIMEMVII) =T IMEMVILI)-TADJU-DELTHM
TGTYNWII )« TGTYNWII)-TGTVEL L1 +DELTM
CONTINUE

TGTYSV=TGTYOL ()
LEFTINSNTGO-NKILLT-NTLOGT

MUSH=D

NDOVTeQ

DO 121 t=1,100

Stlrep.

1SVLSTa|

KISAVI]1«0

IFCNVAP.LT. 1) GO 10 1138

IMINE=1T=0

NOBTPR~16

DO 130 J=1 NVAP

DIRATK(J)I«AYYVP(U!*. 07453293 -THETR
IRD=AMOD(XOVP(J) ,100.
[ROAD=1ABS(IRD)

IFCIROAD . NE.KNRS) GO TOD 130
TT=NTLCIF LU

IMINE=J

XR=(XOVP(J)-IROADI /10000,

YR=YOVP(J)
0BX=(XR-XRI1*COSTR+(YR-YRI{V*G[NTR
OBY=-(XR-XRI)*SGINTR¢(YR-YR) I *COGIR
IF10BY.GT . YLENTH.OR.0BY.LE.O.) GO 10 125
LFEO0BX . LT.~-1638..0R,.08X.G1.1638.1 GO0 710 126
CALL (PACK

NOB=NOB+ |

[FINDOB.LT.5001) GO TO 12y

PRINT 1000

CALL EXIT

1OB(NOB) =l WORD

CONTINUE

CONTYINUE

00 134 J=I| NVAP

NHV=ENWLEPV(J)

LFINWYV.LT. 1) GO 10 |34

00 133 K=} NWV ¥
ROTOMPX (J K1 (XOMP(J Ki-XR1)®*COSTR (YOMP(J,KI YRI)®GINTR
ROTOMPY 1 U, K) == (XOMPI Y, K)~-XREISSINIRe (YOMP(J K)I-YRI}*COSTR
CONTINUE :
CONTINUE

IMINE =0

11=0

SR SR

e I e

s

T et Demdo

Figure 30. (Continued)
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L=0
IFIND.LY 11 GO FO 160

DO 150 I=|,ND
TRD<AMODIXRUFO( 1) . 100.
IRD=|ABS(IRD)

IFITRD.NE . KNRS1 GO TO 150
XA=FLOAT(IFIXIXROFO(1)/100.))
YR=FLOAT(IFIXIYROFO([1/100.1)

OBY - ({XR-XRI:i*SINTR+IYR-YRI)SCOSTR
IFIOBY . GT.YLENTH DR.OBY.LE.O.1 GO 10 150D
NOBTRax| 7 ®
TFeL 1149, 147

L=t

LTelFIXIAMOD(YRDIO(1),100. 1)

T 1ABSIIT)

CALL IPACK

NOB=NOB+ |

FFINOB.LT.S00() GO 10 |40

PRINT 1000

CALL EXIT

NDB1PZ=1B

L=0

GO 10 lua

10BINOB) « L HORD

CONT I NUE

ITENDFAALLT. 11 GO 710 40O

DO 350 1=}, ,NDFHWD

DEF XLt XODEF (1) ~XR1)+COSTRe I YODEF (1)-YRIJT*SINTR
DEFY 1) =« UXODEF (11 -XRIJ“SINYRs (YODEF(]1-~YRL]*COSTR
CONTINUE

TFILCFORT LT, LIRETURN

NLCFCT»0

DO 4i0 I=f,NTGOD
FFUNTGTYP(IYV . NELLCFIT) GO 10 41D
NLCFCTeNLCFCT o1
XLEFINLCFCT)wTGT X0 (1)

CONT [NUE

OLCFaALNGLC
LF(LCFORT . GT.11DLCF=DBFAE

1teg

IMIENE D

NOBIP2el g

OBY=YMIN-2.%0LCF

OBY«AMAX! (DBY,0.)

OBY-0BY+DLCF

{F(OBY.OT.YMAX) GO TO %00

D0 430 I=1,NLCFCT ,

OBX=XLCF (1) @

CALL 1PACK

NOB<NOR+ |

10BINOB) ~ | HORD

IF(NOB,LT.5001) GO 10 430

PRINT 1090

CALL EXIT

CONTINUE

60 10 ugo

RETURN

END

.

Figure 30. (Continued)
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SUBROUTINE BOOMCIDET NI

COMMON ACEP!(S,2) ADEPL201 AEL (S %5, 4) . A{ (20! ,AIMPTIX(S0)  AIRMPTY(50),
CALNGLC ,ANGIMP(10)  AREL (S ,2) ,AREDP(20) ,AHIDLC ,AYYVPLIO) ,DBFAE .
*DEFHT(5) ,DEFL (%)  DEFRADCS) DEFW(S)  DEFXt20) ,DEFY(20) ,DELATN(IDO) ,
*DEP(10) DFTFAE ,DIRATK(10) , DIRDISCIOD) ,OMP(IXILO,10) ,DMPLIYIIO,10,
*OUOPRB17) ,03DEL ,E1(5,%,2),1D,1D01SO0P,IDP(20.1%5.2),.1END,
CTES,IMINE,INDFA,INTIMELT) 10B(B000: , IPO,IPRINT {ANK(T?),IRTFIR,
“IRUNS, ISAVE, ISBL . ISVIFA(30) ,1SVLST I1SYMP(3) ISYP,IT, ITEROP,
*ITGTPRIS,5), VAP, [VEL,IWORD,IWIDEF (PO), TWTVAP(1D)

COMMON JMARKI] ,JSELDS(7) ., KABOOM(%47)  KDFYTN(IDD) ,KNRS ,XOUNT (7)),
*KTSAVI100' ., KI LCFOPT ,LCFTT , LOFOPR(S.%) LEFTIN, MADIV MIFBT (7,
"MODE .MTFA(S50) ,MUSH.NAP NCTAWIID0) ND ,NDEFEA(15,20),NDF ,NDFA,
C*NOFAA NDFOAMIG)  NOFHD NDF WY NDVT  NGTAMT100) , NOTAWT NGTAWI (10D,
CNIDBTISE NITBI(S) NKILLES)  NKILLDIS)  NKILLIUS) NKILLT NMDET (7,
SNMINCT NMSWPT(7) ,NMT NOB ,NOBEVT NOBTP2 NOIT NOSTAT , NRAD(S),
*NRADFD(20) ,NRADFI1100) .NRAI (S) , NRBA NRFBDT (%) NRFBIT(S),
*NRFIRD(100) NRS NGPLFT NSTICK(50) ,NSUB(S) NTCOL(100) ,NTGO NTGITP,
SENTGTYP(100}  NTLCIFC10) NTLOST  NTTTICS(S) NTTITHDI(S) NTTTRPIS) NVAP,
CNVFAEACLIO)  NYLIDFO10) ,NKEPV(LO) , 08X, 00Y 00YPRY ,PATRAD(S) ,POLCF

COMMON #HDL1S5,%) ,PPEAF L) ,PRBITY PROTND(S,7) , PRKLO(S,T7),
*PROBIL{BUOD) ,PRSHDOI(S,7) , RADFAE ,RANGPR(B%0)  RELRNDIS) ,RELSUBIS)
*REPL1D),RN,ROTDMPX(10,10),ROTDMPYI{0,t0) ,REP(5B) S5(100),SECON(T) .
"SIGADIS0) . SIGARIS0) ,S16BD(S0),SIGAR(S0) , STATALIS,%2) ,SHPDEL (100,
*SYMDODF (S,7) ,SYMDIF(5,7) ,SYMDIS(?,7) , SYMMAX(3) , TARHY (8) , TARL (%),
*TARRAD(S) ,TARW(E) , TDBIFVII0) , TGTDEL(100) ,TGTOVL ,TGTISPD,

STOTVEL 100! , TGTVLR,TGTVSY,T6YIXO0L(100), TGTYNWITIOD) , TOTYOL(I0O),
CTGTYSY (THETA,THRSIGIS ., 5) , TIMEHV(100), THORDIS) TMBRI(S) ,THMDLCF,

CTMSWP (7)) , TMTIOFR{I13D)  TOTSIM,TRAVTIHM XCYCLE(TY , XDMP (10,10} ,XFIX,
SXMAX XMIN,XODEF(20),X0VP 10,

CXRDFOC30)  XROADCTI)  XSWATHISO!) ,XWIDTH, YOIVIIOO)  YDMR(IO0,10),
*YLENGTH,YODEF(20) ,YOVP(10) , YRDFO(30) ,YROADIL]) , YSHATHISO)

Carree

THO=CIMINE-1)/60¢

K=MOUD(IMINE B0 -1

IFIK. EQ. 1) Kena

PrtN AT 1 60 TO 200

100 te]
KABOOM{ I WD I =“KARODMI [ WD, OR.SHIFT (], K
RETURN

200 IDETV-SHIFT(KABOOMI WD), K1) AND. |8
RETURN
END

Figure 30. (Continued)
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SUBRDUT INE SORT A NI

SUBROUTINE SOR}Y

(= (D

PURPOST
TO SORT A VECTOR INTO INCREASING ORDER FROM ALL) TO AINY .
A tMAY BE TYPI REAL OR TYPE INTEGER.

s Nal]

USAGE
CALL SORTCA,NI

R eRel

DESCRIPTIION OF PARANMETERS
A ~ THE NAME OF 1THE N-YECTOR TO BE SORTED
- LF A 1S TYPE REAL THEN EACH OF (TS COMPONENTS
- MUST BE IN NORMALIZED FORM.
N - THE NUMBER OF ELEMENTS IN THE VECIOR TO BE SORTED

FEMARKS
THE PROCEDURE REQUIRES TWO ADDITIONAL ARRAYS TUtK) AND TL(KI
WHICH PERMIT SORTING UP 10 Pre(Kell-1 ELEMENTS THESE
ARRAYS ARE SUPPLIED BY THE SUBROUTINE WITH K= (6. THIS
ALLLOWS SORTING A MAXIMUM OF 131071 ELEMENTS,

METHOD
AN EFFICIENYT ALGORITHIM FOR SORTING WITH MINIMAL STORAGE
8Y RICHARD C. SINGLETON
PREPARED FOR
INSTITUTE RESEARCH AND DEVELOPMENT
STANFORD RESEARCH INSTITUTE PROJEC! 387531-132
SEPTEMBER 14968.

OCCD OO0 COO0OONOOO0GN 0000

INTEGER ACNY JULLIB)Y (HLUIBY 1, T
M &)

1 = 1

J = N S

I1Fel-Jdr 10,70.70

K =

1J = (Jd+ivre

i AL

ITFTAtL)-T)y 20,820,115

Al = Al]}

u
t
t
t
=
g
t

ACU)~T) 23,40,40
FJdr =« At
Atdy = 7
AL O
LACL) -T) %0, ,40,27
FJdr = At
[y = 71
= AL JY
GO TO 4O
AlL)Y = AITK)
AlK) =« 17
L, = = = |
TFEALLY-T) 35,35,u40
TT = AtL
K = K + |
IFLAIKY-T) %0,53,53
TFi{K-LY 30.,30.58%
IFotl-t1-ty-K)y 60,60,57
LMY = |
TUeMy) « L
I = K
M o= Mo+t
GO 10 80
lLiMy =

30. " {Continued)
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R ——

B SRA libees

tyiny o« J

J e L

M e M + |

GO TO 98¢0

MM -
VF(MY 7%, 110,79
Pos LM

J o= LUtM)

(J-1-11) B5,10,10
(1-1)_87,5,87

CIN |

e gt

Fty-J) 93,700,923

T s AtI+1)
1F(ACEY-T) 90,90.97
K o= |

AlKell = ALK)

K = K - |
IFIT-A(KY) 100,105,108
A(Kel) o T

60 19 9O

RETURN

£ND

1
1
1
1
|

Figure 30. (Continued)




SUBROUTINE LOOPS

COMMON AC(P!5.£I.AD(P1?OX.Aillﬁ.s.“‘.Al420\AAINFYllSO).AIHP|v'5u
'ALNGIC.ANGlnPtlol.AﬂELAS.el.AREP!EB!.AHIOLC.lVVVP(lol.DOVAE.
’DEFNTIS’.DEILGSI.DerAlel‘D[leSI.DCFXIEO!.D‘FV120).DELAYHIIOO'.
'D[Pllul.DFVTAE.D!RAYkllU'.OIRDKSllOO'.DHPIIX(IO.IQI.DHPIIVllﬂ.IUA
'DUDFR8(7‘.DSDEL,CI|5.5.2:.lD.lDlSOP.IDPIZO.I&.?).IENO.
-1|s.|ﬂ:Nf.luDrA.|ul|N[17l.100(50001.|P0.|Pnlnl.lﬂuu(7).lvtrln.
'ZRUNS.ISAVE.lSGL.!SVlfAlSOl.lSVLi'.ISVNP(!I.lSVP.lY.lYEROP.
"161PF'5.51.|VAP.IV[L.IHORD.IM‘OEFIZO).lH'VAPlln)
COMMON JHARK!.JS(LDS(7I.KADOONl5b7I.KDF!!NﬁlODt.KNIS.ﬂOuNTl7I.
GKYSAV'IOUD.‘I.LCFOPI,LCFYY.LDFDPN(S.Sl.LE'VIN.HAOIV.R[YQY!’\.
'HDOC.H'FAI&Ql.HUSﬂ.NAP‘NC'AHlIDOI.ND.NDE‘!AIIS.?O!.ND'.NDFA.
'NQfAA.ND‘DAH(S\.ND‘HD.NDFHI.NOVT.NG!AH(IOOI.NGYAHT.NO'AH[IIOG!.
'NlDBVl5v.NIIBV|51.NKILL!SI.NKILLDIQI.NKILLIlBI.NKlLL'.NHDE1(7|.
-NHlNlIl_Nn$uP|l7l.NHI.NOB.NODEVT.NOB‘PE,NO!I.NOSYAT.NIADI5I.
-NRAU»U(2D-.naAOflllouv.ukAllsl.leA.Nnrnnvlsn.NlFllTlS:.
'hﬂ'lﬂulIDOI.NRS.NSPLFV.NSIICK(5OI.NSUB(!!.NVCOL(|°D’.NT60.NYGIP.
‘NYblfpu:uox.NYLCI!llOl.N!LOS‘.NIY1CSIS).NI'YN015|.n177ﬂP(5|.NVAP,
ONVFAEA1'OI‘NVLIOVCIOI.NHFPVIIO'.OBX.OOV.OBVFﬂI.PA!RAD(SI.PDLCF
LOMMUN PHU(5.5\.PPLAF|7I.Pﬂﬂl'V.FRDIN0l5.7I.PQKLOI5.7).
-PROBKL«Gin.FﬂSH00'5.7l.ﬂADfAE.RANGPRIIVO).RtLRND(Sl.RELSUBlE\.
'“[91101.RN.ROIDHPX'!O.!O'.ROYDHPV(lo.IDI.ISP(E).S!IOO!.S[CONI7‘.
'520!0!501.SIGA“ISOI.S|GBD(50-.SIOORlEOl.SYAYAL(5.52l.SHPOELIlOOr.
*SYMDOF (9 7).5vnoli15.71.svnolst1_7|.5VHNAxt31.1Anu1t9i.lAaltsr
'1ARRA0!5|,TARH(5I‘IDBIGV1|0|.YG‘DELKXOO'.YG'OVL.YGVSPD-
‘VG'Vki<UUOA.YGYVL?.!G?VSV.IG!!OL(1001.TGTVNHI'OOI.TGTVOL||00l.
0!G7v5v.'ntTA,lNRSlO(ﬁ.Sl.‘IH[HV!IOB).VHBRDISI.THBR|(5),YHDLCF.
'=HSHP|7|.lHYOFR(ISOl.IOYSIH.TRAVTH.XCVCLEI7b,uDHP<lO.lO',lrll.
eXMAX,XMIN XODEF (20) . XOVPI10).
"PLVO’SDX.IROADIIX1.XSHA'"(EOI.XHIDTH.VDIV!lDDb.YDNPllO.!O‘.
"L[NGIN.VODEf!EO‘.VOVPIl0|.VﬂDFO(SO=.YFOADI\!v.VQHAYNK50‘
ee e
DIMENSTON {POS(100) . TM1 100"
K'SAU"Swl%"-KYSﬁVliﬁvxﬁTi-‘
10 250 1«1 .NTGO
(F(TGTYNWILY 100000 Y1 i0.0110.100
100 TGTYNW( L) =99999.
TMTOFR(1)=9990.
OIRD|$|ID-99999.
GO0 T0 250
110 DlRDlSll'-QQQSQ.
(F(TGTYNW(L) . 6GT.99970 G0 10 2%0
1«0 KT=KTSAVIELD)
IFCI0OBIRT L] 210,209
20% KYSAVlI:-KYSAvlll'l
GO TO 1490
210 !WORD=i08B(KT}
CALL UNPACK
NeNTGTYP 1)
I‘lNOB'P?.G'.I5| GO0 T0 240
M=MODI(NOBTP2.8)
1FiMy) 212,240
212 |F (PRSWDO (N M1 1220.215
215 IIIPRUINO(N.H'!?EO.?O%
eao lDIS-AS&:OBl-‘G'XOLlva
1FixD1!S QsPiNIIR40. € 5.20%
240 DIRDISIIr-OBV-!GIVNulll
250 CONTINUE
1SAVE =1
IVEL=0
isvel
SHIDIS-SHLDISI-QQQQQ
Do “00 1=1.NTGO
lT(SHLD!S-OIRDIS(IlilﬁD.SSO.SIO
3110 ISAVES!
SMLDIS=DRODISCID
350 lVl'G'v[llll)!SO.“UO.!Sﬂ

360 lF'§NLDIS|—0|ﬂDISlllb“DO.“OO.SBO
380 SHLDISI=0IRDISCTY

1Svel

iveL =t

Figure 30. (Continued)
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CONTINUE

TRAVTIM=GMLDIS/TGTSHD
ISYLST=1SAVE
IFITGIVEL(ISAVE) .GT .0, IRETURN
IFCIVEL.LT.1) GO 70 580
TT=SMLDISI/TGTSPD
IF(YT.LE.DELATM{ISAVE)IGO TO 870
TRAVIM=OFLATHLISAVE)

RETURN

ISAVE=ISY

18VLST=18Y

TTRAVIM=TT

RETURN

DO %590 [=1,NTGO
TM(L)=DELATMCL)

tPOS(1 )2l

IFCTOTYNWE L) . GT.99990.)1M(11+=99999.
CONTINUE :

00 700 =1 ,NTGO

IFCI.LT.2)60 TO 600

1FCTMOT-1) 6T, TMI1 1100 TO 710

‘e o 3 I

00 700 J=1,NTG i
IFOTMO]Y LT, TMCUIIGO TO 700
SAVE=THM(I)
TMUL)Y=TMI )
TMIJ)=SAVE
KEEP=|POS( ]}

IPOS UY=L POSCJ)Y
1POS(J)=KEEP

CONT INUE

NUMeKk -1

DiISe99989.

DO 750 I=t . NUM
XKPOGS-1POSIT )
'F(DIRDIS(KPOSI.GT . DIS)Y 0O Y0 750
ODIS=DIRDISIKPOS)

| SAVE~KPOS

CONTINUE

ISYLST+~|SAVE
TRAVIM=TM(])

RETURN

END

Figure 30. (Continued)




SUBROUTINE EVENTC

COMMON ACER(5.2)  ADEPI201,AE1 IS, S, 41, ALI20) AIMPTXTH0) AIMPTY D0,
'ALNGLC.ANGIHP(ID),AREL(E.E),ARE#(EU],AHIDLC.A(YVP(lﬂlquFAE‘
'O[FHIIS);DCFL(SJ‘DLFRAH(S).DCTH(5),DEFX(ED);DEFVtao).DELATH(lUOJ.
'UEP(IOI.OFTFAE.DIRAIK(!U).DIRDIS(IOD!.DMPIIX(lU.lﬂ).DHPlIY(10.10\.
COUDPREIT) . DIDEL.ET(S.5,21, 10, IDLSOP, 10P(RD, 15,21, 1END,
'!\Q.ININC.INDFA.INTIHE!7).IDB(SODO).IPO.lPRlNV.IRNK(71‘|RTPKP.
'lHUNS.lSAVE.ISBL,ISVIFAGSO).lSvLSY,lSYHP(}),lﬁYP.lT,lTERGP.
C{TGIPR(B.S1, VAP, IVEL , IHORD, (MTDEF (R0}, IWTVAPCLD)

COMMON SMARK! . JGELDS(7) , KABOOM(B54 71 KOFTIN(ID01 , KNRS . KOURT (7.
‘KV%AJIIOOl,Kl.LCFOPT.LCF!T.LDFDPR(S.&‘.LEFTIN;HADIV.HIFB!(?).
'HUDE.MIFA(SO).HUSH,NAP.NCYAHI\OOI.ND.NDEFEA(lS‘EO‘.NDF‘NOFA.
'NDFAA\NDFDAHlbl‘NUFHD.NDFHI}NDVY.NGTAHIIOG).NGIAHT‘NOTAHI(lOOl.
'NlDBTlﬁi.Nlrafiﬁl.NKlLL(SI‘NKILLO(5).NKILLI(51.NKILLY.NﬂDEY(?).
CHMINGT) . NMSWPT (7). 6HMT NOB . NOBEVT NOBTP2 NOIT,NOSTAT NRADIS).
CNRADFOLZ0) NRADFIUL00) NRALUS) NRBA,NRFBOTIS] RREBITIS) .
'NRflRD(IOO),NﬁS.NSPLF1,NST!CK(SOI.NSUB(S!.NTCOL(IOOI.NTOO.NYGTP.
-NTOTYP‘lOUl.NTLCIP(!O!,NTLOS\.ﬁ!YTCSlﬁl(N1TTHD(51.NTY{RP(S!.NVAP.
'NVFA[A(IO).NVLIDF(!U).HHCPV(ID).OBX.DEY,OBVPRT.PATRAO!S].PDLCF

COMMON PHD(S.%1  PPEAT(7) PRBITY PROTNOCS, 71 PRKLOCS,T)
'PRGBIL(BHUI,PRSNDO(ﬁ‘V)‘RADFAE.RANOPR(BMOl,RELRNU(5I,RELSUB(%1‘
'REP(tUW.RN‘ROTDHPK(IO,IOl,ROTOHPY(!D.IG),RSP(S).5!!00)‘5EGDN(7»,
'BlGAU(EU).8!0AR1501,SIGBD(50!,SIGBRIBU).STATAL(5.5213SHPD[L(l0011
'SYHDDF!B.V),SVHDlY(5.7).5YHO!5!7.71.SYHMA!I!)‘YARHT(E).YARLIS\.
v RRRAD(S) , TARK(S),1081TVI101,TGTDEL (100) ,/TGTOVL,.TGTSPO,
'!G!VELI100).TGTVLE.IGIVSV.TGYXOL(lOul.YGYYNH(IOOI.YOTYOL(IOU),
‘IG!st.ThEIA.THRSlGKS.Si.||HEHV(I00).IHERDl51.TMBRI(S)VTHDLCF.
'tHSHP(7l,IHIOFR(IKDI.IOKSIH.IRAVTH.XCVCLE(7D.XDNP&IO,!O).xrlx.
CXHAX,XMIN . XODEF (20)  XOVPE1D0Y,
'IRDFDIBU).XROAD(ll\.XSHATHISO).XNIDTH.VDlV(lOD).VDHP€\O.lO).
CYLENGIH.YODEF(260) , YOVPT10) ,YRDFO(301 , YROAD (1) [ YSHATHISO)

Ccuel

1GTVEYSTGTVEL L ISAVED

ORYPRT +0BY

0BY=99999,

LOBILY *-|

MUGH e |

[F (KNRS.NE.1) GO TO 1000

TOTSIM=0.

DG 200 1=1,NTGO

200 TIMEMVILI=D.
00 10 1000
50% CONTINUE
TGIYSY = TGTYNHIISAVE)
LEFTIN = LEFTIN = 1
502 TGTYNWIISAVE)=99891.

LFINDFA.LT, 1) 6G T0 511

TMTOFR(ISAVE) =9990 .

DO Bi0 J=! NDFA

CALL STINTUISVIFA,ISAVE,J,I1B1T,KDFTIN, 2}

%10 CONTINUE
411 1F(KNRS,NE,NRS) GO TO %Si@
NANTGTYPUYSAVE)
[FONTITES NI (EQ. 1) NSRLFIeNGPLFT-1
St@  TOTVELUISAVEI =G
1000 RETURN
END

F'igur'e' 30.. (Continued)
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SUBROUTINE DIVSE?
COMMON ACEP(5.2) ADEP(P0) AEL(S .9 .91 Ai(20) . AIMPTX(50) ,AIMPI Y (S0,
CALNGLC.ANGIMP(10) . AREL(5.2) ,AREP(20) . ANIDLC . AYYVP(|0),DBFAE .,
'DEFHYASI.D[lLlﬂi.DE'QAOISI.OElﬂKEI.DETII?O!.OC‘VIEO\.DELAI“II00'.
*OEP(10) . DFTFAE.DIRATK(10) . DIRDIS(I100 . DMPIIX(10.10" OMPIIVY(I10,i0
'DUDPRB(7'.DiOCL.EI'5.5.?!.IO.IDIQOP.:DPlZO.IQ.EI.IEND.
*TIS.IMINE.INDFA, INTIME(T7),108i%5000:.IPC.IPRINT,IRNK(T7) IRTFIR,
“IRUNS.ISAVE.ISBL.ISVIFA(30) . .ISVLST, ISYMP(3), 1SYP, . IT,ITEROP,
*IVGTPR(S5.%5) . IVAP IVEL.IMORD,IWTDEF (20). IWTVAPL10)
4 COMMON JMARKI . JSELDS(7) . KABOOM(S47)  KOFTTN(100) ,KNRS . KOUNT (7).
§ 'KYSAVI!OO!.NI.LCFOPY.LCVIT.LD'DPRIS.S).L[f'IN‘NADIV.HIfOT(T:.
“MOCE .MTFA(S50) . MUSH.NAP. . NCTAW(100) . ND.NDEFEA(1%5,20) ,NDF ,NDFA.
£ -NorAA.uoroAntsl.NDcuo.NDFuv.unvr.Nollu«lOO).NGtAu'.qulult|03|.
*NIDBT(S) NITOTIS) NKILL(%S) NKILLO(S) , MKILLI(S) .NKILLT . NMOET ' 7)
'NHINIVI.NNSH’!(?I.NHY.NDB.NODCV'.NOIYPZ.NOI'.NOSY!'_NﬂAOlS).
*NRADFD(20) .NRADF1(100) . NRAI(S) NRBA NRFBOT(S) NRFOIT (S, ,
'NG'IRD(IOOI.NRS.NSPLVT.NSIICK(BO!.NSUD'S).“Ycotllﬂoi.NVGO.NVG".
'NYGTYP(lﬂOl.NILle(EOI.N';OSY.NYTICSY!I.NlTTlD(!l.N'TrlPlSl.NVAP.
SNVFAEA(10) . NVLIDF(i0) .NHEPV(10).08X,00Y.08YPRT PATRAD(S),POLCF
COMMON PHDI(5,5) ,PPEAF(7) ,PRBITY . PRDTNO(S,7) ,PRKLO(S .7,
| 'PROBIIIBHOt.PﬁSHDO(5.7I.ﬂADfl[.RANGP.I.'O!.Q(L“ND(S'.QELSUI(Sl.
*REP(10}.RN.ROTDOMPX(10.10).ROTDMPY(10,10) ,.RSP(%),S(100),SECON(T) .
| °SIGA0150'.SlGlﬂlSDv.ﬁlGCD!ﬁOI.SlGlR(QOi.S'AYALIS.EE'.SHPDELtIDO).
*SYMDDF (5.7 . SYMDIF(5.7).SYNDIS(7,7) ,SYMMAX(3)  TARMT (5), TARL (S) .
i ‘YAQRAD(S“YAQHlsl.YDBIFVllD'.'GYDEL(100).VGTOVL.Y015P0.
'TGYVEL1lUﬂl.TG?VLE.TGYVSV.'G!XOL‘IODI.'GlVNMGIOOI.'GYVOLllﬂon.
'1GYVSV.‘ﬂE'A.TMRSIGGS.S).TIHCNV1lonh.YNlﬁD(ﬁl.'ﬂ'.llﬁl.YNDLC‘.
“THSWP(7) . THTOFR(130).TOTSIM TRAVIM, XCYCLE (7). XDMP (10,101 . .%XFIX.
SXMAX  XMIN XODEF(20).XOVPC(10),
"XKRDFO(30),R0AD(11) . XSHATHISO) . XWIDTH,YDIVIIOO),YOMP(10.10) .
“YLENGTH.YODEF(20).YOVPUIG) YROFO(30) . YROAD(I1) . YSHATHISD)

K=K

| IFIXFIXY S0.10,100

i L NL‘,.}'-"UVV.'
YOIVINDVI =~ TGTYNWIV
NTCOIL (NODVTY ' «NCTAWIK)
SINDVTI - -1
GO '0 S0

S0 Sii1D! =1
GC T0O S00

100 StID)Y=999.
DO 209 11 ,NTGO
IF(TGTYNW(L).GT.999906.) GO TO 200
IFINTCOL(ID).NE.NCTAWI(I)) GO TO 200
IF(TGTYNKW( () .GT.YDIV(ID)I«60.) GO TO 200
TGTOEL (1 )=TGTDEL(1)+D3DE"
DELATM(])=D3DEIL
TGTVEL =0

200 CONTINUE

500 RETURN
END

Figure 30. (Continued)
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SUBROUTINE DI VCHK
COMMON ACEPI(5.2) ADEP20) ,AE1 (S .S, 4) AL(20}: AINPTXI(S0) AIMPTY S50,
CALNOGLC ,ANGIMP(10) . AREL(5,2) ., AREP(20) AWIDLC . AYYVP(10) DBFAE,
*DEFHT(S) DEFL(S) DEFRAD(S) ,DEFW(S) ,DEFX(20" ,DEFY(20) . DELATMCI0O |
*DEP(10) ,DFTFAE . DIRATK(10),DIRDISC100).DMP1IX110,10) . 0MPLIY(10,10),
*DUDPRB(7),.0D3DEL ,E115,.5.2),.1D,101S0P,1DP(20,15.2),1END,
CEIS,IMINE , INDFA.INTIME(7),108(5090) IPO,IPRINT IRNKI(T) IRTFIR,
*IHUNS.ISAVE.ISBL . ISVIFA(30) ISVLST .  SYMP(3) ISYP T, ITEROP,
“1TGTPRIS.5) . IVAP ,IVEL , |WORD,IWTDEF(20),IWTVAPI10)

COMMON JUMARK! ,JSELDS(7)  KABOOM(S%7) KDF¥FTTN(10C) KNRS ,KOUNT 71 .
*KTSAVII100) ,KI ,LCFOPT LCFTTY LDFOPRIS.5) LEFTIN . MADIV MIFBT (7)), }
*MODE . MTFA(S0) , MUSH NAP NCTAW(100) ND NDEFEA!115,20),NDF NDFA, 4 |
CNOFAA NDFDAM(S) NDFHD . NOFWT  NDVT NOTAW(I100) NGTAWT NGTAKI(i00], i
CNIDBT(5) NITBT(S) NKILL(S) NKILLDIS) NKILLIES) NXKILLT NMDET (7, {
SNMINI(7) NMSHPT(7) ,NMT NOB,NOBEVT  NOBTP2 NOIT NOSTAI NRAD(5) ,

*NRADFOIL20) , NRADF L1 (100) NRAL(S) NRBA NRFBDTI(S) NRFBIT(S), {

*NRFITRDO(100) ,NRS . NSPLFT NSTICK(%0) NSUBI(S) NTCOL(!D0) ,NTGO .NTGTP,
CNTGTYPUIOO) NTLCIF (10! NTLOST NTTTCS(%S) NTTTHD(S) NTTTRPI(S:  NVAP
*NVFAEAIL1D) NVLIDF(10) NWEPVIIQ) . 0BX 0BY.00YPRT PATRAD(S) POLCF

COMMON PHDI(S.5) . PPEAF (7))  PRBITY PRDTNOI(S,7) . PRKLO(S ., 7).

*PROBIL (9% 0) ,PRSHDO0(S,7) RADFAE .RANGPR(O40)  RELRNDI(S! RELSUB(S) . i
*REPC1I0) RN.ROTOMPX(10,10) ,ROTOMPY(10,10),RSP(S) S(100) . .SECONIT7) .

*SIGADIS0) ,SIGAR(S0) ,5iGBD(50),SI0BRI(S0) ,STATAL(5,%2),SHPDEL (100", i
*SYMDDF (5,7) ,SYNDIF(S5,7)  SYMDIS(7,7) SYMMAX(3) TARHT(S) , TARL (S,

*TARRAD(S) , TARWIS) . TOBIFVII10) , TGTOEL(I00),TGTOVL,TGTSPD,

CTGTVEL 100! . TGTVL2,.TGTVSV,TGTY¥OL (100! , TGTYNW(I00:.TGTYOL(IGOD? .

*TGYYSV . THETA  THRSIG(S . 5) , TIMEMVIIOO0) . ITMBRD(S)  TMBRI(S) ,TMOLCF .,

CTMSHPI(T7)  TMTOFR(130),TOTSIM, TRAVIM XCYCLE(T) XOMPL10,10) XFIX,

CXMAX XMIN, XODEF (20! ,Xx0VP(10),

*XRDFO(30) ,XROAD(I 1) XSHATHISO0)  XWIDTH, YOIV(I00),YOMP(10.10),

SYLENGTH . YODEF(20) ,YOVP(10) YRDFO!30)1 YROADI(!11) YSHATH(S50)

Conse

O G

SRV

Kkl
DO S50 1« NOVY
IO B
L INCTARW X)) NE NICOL (121 GG TO SO
T1=TGTYNMIKI g
1T2+YDIVii)eB0. 1
13=YDIvtl)-63. :
IF:T1L.LYT T3.0R.Ti.GT.12) GO 1O SO
IFLSc1) . €EQ.999.! GO TO 50 i
20 XFiXeSt])*ISQRT (962% CEL YOtV e a2y =4S, ) ? 9
G0 10 100
50 CONTINUE .
100 RETURN
END i

Figure 30. (Continued)
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SUBROUT INE UNIT
COMMON ACEPIS .20 (ADEP(201 . AEL(S,5 . %) A1(20) . AIMPTX(S0)  AIMPTY (80; .
SALNGLC . ANGIMP(10) AREL(5.2) . AREP (20 . AMIOLC.AYYVP(10:,D0FAF .,
'OEFN'IS‘.DEV{l!l.foﬁlDlSl.D(fulsl.DLFIIZOl.OC‘Vi?Ol.DtLA'ﬂ(IOUI.
*OEP!10),0FTFAE.OIRATK(10).DIRDISI100).0MPIIXC10,.10) .0MPIIY (10,10, .
'UUDPRGITI.DSOEL.(l45.5.21.lD.IOISOP.IO’I?O.I!.E).ICNO.
'IIS.lﬂlNE.lNDFA.INTIN[(?I.l0.(5000|.IDO.IP'I“'.I.NIIT!.Il'fll.
CSIRUNS.ISAVE.!SBL.ISVIFA(30) . ISVLST,ISYNP(3), 1SYP, IT.ITEROP.
“ITGTPR(S,.5) . IVAP. IVEL ,1HCRD . IMTDEF(20) ., IMTVAP(|0)

COMMON JMARKI ,JSELDS(7) . KABOOMISe7) . KOFTTN(100) . KNRS . XKOUNT (7).
*KYSAV(100: ,KI ,LCFOPT LCFTT . LOFOPR(S.%) . LEFTIN . MADIV . MIFOT (T,
*MODE .MTFA(SO) . MUSH.NAP NCTAW(100) .ND.NOEFEA(1S,20).NOF .NOF A,
*NDFAA.NDFDAM(S) . NOFWD.NOFWT ,NDVT . NGTAM(100) . MOGTAKWT ,NGTAMI (100,
SNIDBT(S) NITBT(S) . NKILL(S) NKILLD(S)  NKILL!(S) NKILLT . NMDET (7).
'NHINI7I.NnSuPTl?).unl.NOI.NO.CVT.NO.YOE.NO|'.noSYAY.NQADIS!.
*NRADFD(20).NRADFI1(100) . NRAI(S) NRBA . NRFBOT(S) NRFOIT (S,
'NﬂflﬂolloO\.NlS.NSFLF'.NS'lCI(SOl.NSU.ISI.N'CDLIIDO'.H'GO.NYOVP.
'NTGYVPIloDl.NTLCI"IOI.N'LOS'.NYVTCSISI.N'f'ﬂbn!l.N"Yl’(!\.NVIP.
SNVFAEACIG) NVLITF(10) . NKEPVI10).08X,08Y.08VPRT PATRAD(S), POLCF

COMMON PHOI(S5.5: PPEAF (7). .PRBITY . PROTNO(S,7) .PRKLO(S . 7).
'“ﬂOBllIGHO).PRSHDG(5.71.ﬂlD'lE.RA“GPRI.QOI.ICL.NOIS).ltLSU.lSI.
-ﬂspcIOI.RN.ﬂovonPlt|o.|0i.uovon9vl|0.!0|.Q$P19).Stlnul.stconl7!.
'SIGAD'SOI.SIGAR(SDV.SlO.D(Sﬂi.SIG.IISOD.S'ATALIS.S?D.SMPDEL"UDI.
*SYMODF(S5.7) . SYMDIF(S5,7) SYMDIS(7,.7) . SYNMAX(3)  TARMT (5), TARL (5) .
*TARRAD(S) .TARW(S) . TDBIFV(10),.TGTDEL(100),TGTOVL . TGTSPD.
“TGTVEL(100) . TGTVL2.TGTVSV, TGTXOL(10C).TGTYNM(I00) . TGTYOL (100 .
“TGTYSV.THETA.THRSIG(5.%) . TIMEMV(100).THBRD(S ) THBRI(S) . TMOLCF.
STMSHP(7) . TMTOFR(130) . TOTSIM, TRAVTHM XCYCLE(7) ,XDMP(10.10) . XFIX.
CXMAX KMIN, XODEF (20) ,XOVP(10),

“XROFO(30) .XROADB(11: XSWHATH(S0) , XWIOTH,YDIV(IOO) . YDMP (10,101,
°VLENGIN.VODKS(2n|.v04P(|01.vnD¢01to:.vlnlotlll.VSnAIMIGOi

Cosse

CIMENSION NAS (100

D0 200 k=i ,N1GO

IF(TGIYNKWI(KI LT 1000060.) GO T0 200

L=0

CO 10 .=1,NTGO

IF(TGTYNKW(I) GT 99990 ) 6O TO 10
IFINGTAWI(I) NE.X) GO TO 10

Let ¢}

NAS(LIw]

10 CONTINUE
IF (L.EQ.0) GO TO 200
KFeKB=0 b
SMALY=99999.
81GY=-99999
D0 S0 I=1,NTGO
IFI1.EQ.XK) GO TO S0
IF(NCTAM(I) . NE.NCTAM(K)) GO TO S50
IFINTGTYP(I) NE.NTGTYP(K)! GO 10 S0
IF(TGTYNW(1) GE.99999.) GO 10 S0
IF{TGTYNW(I) . GT.TGTYNMIK) -100000 » GO TO 20
IF(TGTYNW(!).LT.BIGY) GO TO S0

KDe=1I
BIGY=TGTYNWI )
GO TO S0
20 !F(TGTYNMWII).GT.SHMALY) GO T0 SO
KFej

SMALY=TGTYNW(I)
50 CONTINUE
IF(XF . EQ.0) GO TO 100
DO 60 !1=1.L
Nl =NASTI ]}
60 NGTAWI(Ni)eKF
GO 10 200
100 IF(KB.EQ.0) GO TO |30
V'II-TGYYNHvKl-BIGV-IOODOO.
0O 110 1=1, 0
Nl=NASC(I)
TOTYNWINI V= TOGTYNWINIL) -YFIX
'10 NGTAWIINI )=k
GO T0 200

Figure 30. (Continued)
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1300090 =1k
NIl «NASL
TOGTYNKWINLI=99995 .
TMTOFR(NI)=9990.
IF(IRUNS . EQ. IPRINTIPRINT 99999 NI
399399 FORMATt* TGT LOST * 14}
TGTVEL (NI 1 =0,
LEFTINSLEFTIN-I
NTLOST«NTLOSTe1
IFINDFA.LT.1) GO TO 1S5S0
DO 140 JU=1.NDFA
CALL STINTUCISVIFA NI ,J, !BIT KDFTIN,2)
10 CONTINUE
i%0 CONTINUE
200 CONTINUE
RE TURN
END

Figure 30. (Continued)
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Cooan

105 CONTINUE

enc

SUBRCUTINE TGIMIN

COMMON ACEP(S 21 ADEP(20) ,AEI 1S .41, A1120) AIMPT» (801 AINMPTY (50, . ]
CTALNGLC ,ANGIMP: CLAREL(S.2) AREPI20) ,AKIDLS . AYYVP(10) . DBFAE .

COEFMT(5) CECL 5 DEFRAD(S) . DEFW(S) . DEFX(201 , 0EFY(&0) . DELATMI 10D . }
-DEP(:Di.orlrnt.Dlnnrullul.DllOlSiloo!.Dnrllltln.lo-.DnPllv(|0.|0n. |
'DUOPQD«7'.D!DEI.L115.5.?).FD.IO!SOP.IDPIEO.|5.?I.!CIO. 1
CIIS.IMINE,INDFA, INTIME(T), 00(5000) . 1PO, IPRINT , IANKIT) , IRTFIR,

SIPUNS,ISAVE ,ISBL.ISVIFA(30 SISVLET  ISYMPI3) , ISYP. [T ITEROP, :
'!'GYFR!S.SI.IVAP.lVEL.IHOlD.luTDt"EGl.llTVAPl!ﬂl 4
ComMMON JnAall.JStLUSI’l.KA000ﬂ15b7i.Korlvut1oni.l~ns.louur|7n.

SKTSAV(100).K1 . LCFOPT LCFTIT . LDFOPR(S,9) . LEFTIN.MADIV.MIFBT(7)
-noot.urracsov.nusn.unr.ncvnuanoo:.uo.uotrtnu15.20».uor.uorn.
ouorAA.unroAntgn_uoruo.norn'.novv.no'lu«1001.novnuv.uornu||1001.
~u|09¥ﬂ5!.~|1.7(5».nleLtS».nulLL015|.ullLtlusl.nulLLl.nnotruvn,
-unlutvn.unsapvu7,.nnv.uon.uo.tvv.uo."z.~0|r.nosv.v.nnao«s».
'NﬂhDFD(?O\.NﬂADf[<IODI.N.Allgl.Nﬂ.l.ﬂ.f.o'(!l.l.f.l'lS).
'kﬂrlRD('001.NRS.NSPL".NSY!CIISOI.NSO.(!I.“'CDL‘lﬂOi.l'GO.NTGVP.
'N'GTVPIIDDA.NVLCIF(IG!.NILOSY.N'YYCS(S».n't'ﬂb¢5n.u'!1!'|5l.NVAD.
'NVFAEA(IO).nVLlDflIUl.NuEPVllOl.Oll.O.V.O.VPQV.’.'QAD(!I.POLC'
COMMON PNDG$.5'.PP[A‘(7I.PI.IYV.P'DI“.('.’).’.IL.(S.?I.
'PWOB!L(G&OI.PRSuDUlS.?!.Olofht.lhanQl.hﬂi.ltLQhOlS!.!lLSUl(Sl.
'REP(IO).ﬂN.RovnnPlt10.|on.lovon'vrxo.lﬂn.ls'ls'.SIInnl.ltCoutvo.
'SIGADrsu‘.S|oAntson.SIOOOtSOn.SIGlltsov.svavuLls.SEl.su'otLlIOOI.
'S*NDD'IS.?).SV"DIflﬁ.?l.SVHDlS(7.7l.SVHHAII,I.'A.“'(S).YA.L!SI.
'YARQAD(ﬁl_YAR&\S).VD.IFVIIOI.TGYDELllOOl.VO'OVL.'G’S’ﬂ.
‘YGYVEL(|00!.VGYVLP.YG'VSV.‘O'!OL'!00'.107'““!lﬂul.'GVVOLllﬂﬂl.
~!otvsv,vutrA.vMQSIGcs.sb_!lntnvlloo‘.vnonnlsu.vnllllS».VROLcr.
~1nsu917).tnvotn:ysou,10|s|n.vuav=n.:cch:.1v.-onrtlo.nol.nrr-.
SXMAX  XMIN.XODEF (20" ,XOVP (10, 1
*XRDFO(30) ,XROAD(1i) . XSHMATH(SO) . XHIDTH,YDIVII00),YOMP(10.10). :
'vxENGTn.VODErlEOl.vovw(|0t.vu070l!0|.Vhoaollll.vsuAINlQUl

TGTYSVeTGTYNM( ISAVE | :
KT«KTSAV(ISAVE) &
1PO=1H

0BYPRT«0BY

XFIXe0.

Kl=[SAVE

NOBEVI=-NOBEVT

IF(NDVT.GT . 0) CALL DIVCHK
XFINLeXFIX
DISTPO~ABS(OBX-TGTXOL(ISAVE) -XF IX)
N=NTGTYP(ISAVE)

M=NOD(NOBTP2,8)

IFINTTTRP(N).GT.0) GO TO 649
IFINOBTP2 .GT.ISIRETURN
IF(MODE.LT.3) GO TO 200
IFINTTTCS(NI.LT. 1) GO TO 200 H
IF(DISTPD.GE .PRSWDO(N .M)) GO TO 200 3
NTABLE=(N-11°21¢(M-1)030]

CALL TABINT(DISTPD.NTABLE i
NOBEVT=1ABS(NOBEVT) £
RN=RANF (QUMMY)

IFIRN.GT .PRBITY) GO T0 200

IPO=SHSHEPT

0BY=99987.

NHSHUPT (M) aNMSHPT (M) |

CALL BOOM(IDET . 1)

108 (KT)=-

IF(NOBTP2.LT.8) NMDET (M) eNMDET (M: e
1FLISBL.GT . 0. AND. ISYNP(1).GT.0) CALL SYMDET
DO 185 I=1.NTGO 4
IF(TGTYNWII).GT.99969.) GO TO 105
IFINCTAW(T) NE.NCTAWIISAVE)) GO 10 108
SWPDEL ( 1 ) eSHPDEL (1) +THSHP (M)
DELATM(1)«THSHP (M)

TGTVEL (1) e0.

GO TO 700
IFCINTIME(M) LT . () GO TO 6%9

IF INTERM{TTANT TIMER OPTION 1S ON CINTIME=1), CHECK (F MINE 1S

Figure 30. (Continued)
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ACYIVE AT THe TIME OF cLOSEST APPROA(L

If (KOUNTIH).G1,U3 60 10 6%9 .
loﬁs:n-rlﬂ:nullhAvc)~roro£L<ISAvc»osupofL'ISAvE)
lF!AHODltOTSIHfﬁﬂ.o!T.XCVCLEIHlI,GI;SECON(HII RETURN
649  CONTINUE -l [ : . )
c ¢
c SEE IF MINE DETONATES
C
PRBITY«g, ;
lr(~oavpe.cr.7ﬁ“ncrun~
IV!DISVPO.GE.PRDYNO(N.NOBTPE)! RETURN
NTABLE-IN-])'Qi‘lNOBTPE-IW'S*l
CALL TABINT(DISTPD,NTABLE )
NOBEVT={ABStINOBE YT
RN=RANF{DUMMY) s
IF RN LT, PRBITY) 6o 10 650
lF(NTT[RP(N).LY»EJ RETURN

PLOWS onty SECTION

TFCRANF(BUMMY) (1 PPEAF (M) IRETURN
NMSHPT (M) «NMSUPT (1) + 4 !
10BIKT )=~}

IPO=SHSUERTY

CALL BOOMCIDETY, |,

RETURN .

e

tr A DETONATION OCCURED, REMOVE MINE

SRS S/ p———

650 {F UKOUNT (M) . LE. ) G0 10 65@
EE T LE . 1) G0 10 658
RN
CALL I1PaCK
OB KT )= | WORD
RETURN

BER NHDEV(H)-NHOETIH)W
UBY « gggra, !
IftlSYP.EQ.D)ISYPul
CALL BOGMIIDET,
'PO9HDETONATED
1OBIKI)e-|
lF(NITTRP(N))?IU.GSQ

659 CONTINUE

PROB. OF a ki

DO 690 K=y , NT3Q -
IFCTGTYNMIK) , 6T, 99989 G0 10 &ap
K=k
'FUK.NE.ISAVE)Y 5o 1o 660
XFIXeXF x|
60 10 670

660 XFixaq, . y
VFONDVT 6T .00 caLL DiveHK o .

670 DISTPD-IOBXjTGIXOL(Ki-XFIX\"Ef(OBYPRT«TGYVNH(KIL"E
NeNTGYYP(K) . 4 A s )
PK-PRKLD(N|NOBTPE)"E
HELDISTPO.GT . P} go 10 690
DISTPO=SQRT(DISTPRD) A
NTABLE-(N-II’E}orNOGYPE-l"J‘E
CaLL TABINT(DISTPD,NTABLE)
RN-RANrtounnvx. :
IFA{RN.GT.PREITY) Go TG 690
K)mi 7 : et . g
LFENTYTMDINY (61, g CALL OIvseT
rcrvuutx»-rarynu(xn»lnvuou.
TMTOFR(K})«394g(0. e ey
TGIVSVeaToTvVEL 1K)
TOTVEL (Ki=g, '
1E11sYp . £o .1 [Sypep B i
IF(NTYTCS(NI.GT‘O);NSPLF'-NSPLFIrI

Figure 30. (Continued)
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LEFTIN « LEFTIN.-

NKILLT=NKILLT ¢

NKILL (NI =NKILL(NY oL -

IF(NDFA.LT1) GO 1O 680

U0. 580 Je1 ,NODFA g S
CALL STINTCISVIFAK.J. IBIT KOFTTIN, 2}
CONTINUE . - fola! S |
CONT INUE . * 2 dol
IFCISYMPII) . GT.0) CALL SYMDET

RETURN 3
KI-ISAVE

ROLLCR/PLOH KIIL SEC!!ON
~nsunrunn-unsupr;n».n
PKePRKLO(N,NOBTP?)
IF(DISTPD.GT.PKIRETURN
NrAaLc-«N-l)~a|o«noerpa-|n-3~
CALL TABINT(DISTPD ,NTABLE!
RN«RANF (DUMMY)
LF(RN,GT_ PRBITYIRETURN
YGTVNH!l;AV[l-thvNHlISAVE)»IDODUD
TMTOFR(ISAVE <9990,
TGTVSVYV=TGTVEL L ISAVE)
TGTYEL { ISAVE ) =0,
NSPLFT«NSPLFT -]
LEFTINSLEFTIN-}
NKILLTeNKILLT ]
NKTLLINYSNKILL(NY +1
IF(NDFA.LT,1}IRETURN
D0 720 Jel,NDFA =3 et
CALL STINTUISVIFA,ISAVE . J,IBIT, KDFTIN, #
CONT INUE % .
RETURN
END

it o erosge S

Figure 30. (Continued)




SUBROUTINE SYMDET

TomMON ACEP(S.2) ADEF (201  AEI(S . %, 4) a1t20: AIMPIX(50)  AIMPTY (50
"ALNGE L ANGIMP 10, AREL 5.2 AREP(20) ,AWIDLC ,AYYVP(iG),08F AL .
‘ﬂt'w'<5l.Dt‘Lt5).D(rnAD(51.otru(So.OErxlaUI.DErvxEon.OEtnrn.|00'
'DCPIID).DF"A(.DIRAVK'lOv.DllDlS!lﬂﬂi.QRPllllIO.Iol.DNFllv(lo.lht.
'UUDPR817I.DSDEL.EII5.5.2A.ID.IOISOP.IO’(?D.IS.?!‘IEND.
'IIS.IHINE.INDFA.INTlHtI7'.lOOISOOOI.IPO.IPQ(NI.IRNK(7'.lR'FXR.
-INUNS.lSAvt.Ile.lsvlrllson.lSVLSI.lsrnrll».lSvP.lt.llERoP.
'l!GlPRlS.S!.IV‘P.IV((.!uo!D.lHYntrlaul.IHVVAPIIOI

COmMMON JNARK!.JSELDSITI.KA.OONISN".IDfV'NIIOOI.KNRS.KOUNYI7I.
-h!SAv1Iool.Kl.LCFOPY‘LCVI'.LD'DP.IS.SI.LE'TIN.NADIV,HIFDYI7|.
'HOD[.leh(Sul.HUSN.NAP.NCY!N(IOO‘.ND.NDC‘(A‘!5.?0'.NDF.NDFA.
-uora‘.uoronntsn.notuo.Norur.NDv'.hoVAut|ool.UOIAH'.N07AHI|IOOI.
-Nloa!xsr.NIVIrcsn.NxtLL‘Sl.uleLolsv.nleLltsl.ullLLY.NHDtYKVl.
'annl7l.NHSHPYI7I.NNI.NOB.NDI(V'..O.YFE.NDIT.NOSYAY.NRlDlsl.
'NRADFD(?O!.NQADFI(IDOI.NﬂlllS).Nlll.n!f.ﬂ'l!r.HOFEIY!SI.
“NRFIRD(I00),NRS,NSPL l.NS'ICK(SO).NSU.I!).N'COL(IODI.NVOO.NYG'P.
'NYGVV?IlOOI.NYLCIF(IOI.NYLOSY.NYT'CS(SI.NY'INDIS).N'VTQP(SIANVA“.
'Nvfl(ltlun.NVLlDFlIO:.NN[PV(lO).0.'.0.'.0.'9“7.PAYQAO(SI.POLCT
COMMON PND(5.5D.PP£A€A7I_PR.ITV.PQD!NO(5.1;.PﬂKL0l5.7l.
'PﬁCBIL'BMOl,PRSHDOIS.7I.FADFAC.NANOPFIOHOI.RCLRNO!&I.ﬂELSUG'S'
'REF~IUh.RN.“OYDHP!K!0.IOD.RO'DHP'(IO.IO)..SPKQ'.Sllﬂﬂl.S(CON-*.
'SlOADlﬁOD.SIOAR(SOI.SIGBDISBD.SIOOR(5DI.STAIALIS.SE).SNFDELIIDO'
‘&Yﬂﬂbi15.71.Svn0|f(5,77.SVNDISI7.7).SvﬂlAll!l.!ARHTIS‘.YINLYSI.
-rAnnADl5|.VAnulsn.loalovclul.vovotttIool.vcvovt.'GISPD.
'YGYVEL\lOD'.'GYVLZ.'GYV5V.YGVKOLIIuol'?GfVNHlIDO).’G'YOL(!OUlA
-YnTVSv.lH(YA,Y”QSIG!S,S,,VXH[NV(IOO).YnBQD(5|,!HBRI!SD.YHDLﬁD.
'|HSHP'Tl.'NTOrﬂll!0|‘ID'SIN.YPAVYN.KCVCL[(?'.lDNPllO.Iﬂl.XrlX.
'XNAK.IN!N.IODEF'?Ol.IOVPlIOl.

*XRDFOt30) ,XROAD PI)  XSHATHI50)  XWIBTH, YSIVIIGCO) . YOMPI10. 10,
CYIENGIH, YODEF (20),YOVP P0: . YRRFO(30) , YPCAD(1 11 YSWHATHI50:

DIMY NS ON XSYMI2.,1001 . SYMI2,100) ,NOBT (100}

KNOBeNOB 2

1re

iFINOBTP2-161300.310. 320
300 WTS«KTSAVI{SAVE)

MINNUMC ]|
1SUR=1
| KNOBT=NOBT(1)=NOBTP2
[ SOBX*XSYM(], 1)-08X
| SOBY=YSYM(1 . 1)~0BYPRT
3 60 10 10
! 3i0 KTSeaKTSAVIISAVE)
| 1SUB=3

JENHEPV I IMINE )
0O 3515 k=1,4
XSYMOIL KIeROTDMPX ( I MINE .K)
YSYMII1 . K1eROTDMPY ( IMINE . K)
315 NCBT(K 115
MINNUM«
GO 10 10
320 KTS«KTSAVIIIS)
ISuBe=2
MINNUM= |
NCBT i j1a17
XSYMiLl 1)TGTXOLIL]S)
YSYMOL 1) =TGTYNWITILS)
10 NLSTeMINNUM
MINNUM-D
YMAX<Q .
YMIN=99999. 5
¢ 00 20 =1 ,NLST e
YMAX=AMAX I LYMAX . YSYMI(T1 . |)1) >
20 YMINSAMINICYMIN,YSYM(L].1))
KTHINSKTHMAXKTG]aKTS
30 KTS ' =xT15] -
IF(rTSi LT 2) GO Y0 wo
1FIi0B(KTSI) FQ. 1) G0 T 30 7
IHORD=10B(KTS !
CALL UuUNPACK
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w0
56

390

-00

6%

1500

10

200

IFINOBIP2 GYT.8) GO fO 30
IFIYMIN-SYMMAX(1SUB) GT.0BY) GO 0 w0
KTMIN'KTS!

GO TO 30

KTS|eKtS

KTS1eTS |+

IFIKTS]I.GT.XNO®) GO TO 60
1FL108(KTS1) . EQ.-1) GO TO S0
IHWORD=108:KTS1)

CALL UNPACK

IF(NOBTP2 .GT . 8) GO 1O SO
IFUYMAX+SYMMAX(ISUB) .LT.0BY) GO TO 60
KTMAXKeKTS|

GO 10 SO

DO 120 1=KTMIN.KTMAX
IFt10811).€Q -1 GO TO 120
IHORD=1081 1)

CALL UNPACK

NeNOBTP2

1FINOBTP2.GT.B) GO TO 120

DO 110 J=1,NLST

DIS=(0BX -XSYM(I1,J))1*¢2¢(0BY-YSYMI[] J))oeep
IFINOBT(J)-161390.400.%10
K=MOD(NOBT(J) ,0)

IF(DIS GT.SYMDIS(K,N)) GO TO 110
GO TO 6%

KelHWTVAP(IMINE)

IF(DIS.GT .SYMDIF(K.N})) GO TO 110
GO 70 6%

KeIWTDEF (NDF)
IF(DIS.OT.SYMDDF (K N)) GO TO 110
MINNUM=MINNUMS]

NRMDET (N)«NMDETIN) o1

IFIMINNUM LE . 100) GO TO 70
WRITE!6.1000)

FORMAT (1HD, *MORE THAN 100 SYMPATHETIC DETONAT|ON' »

CALL EXIT

XSYM(12 , MINNUM) =0BX
YSYM(12 . MINNUN)=0BY

NOBT (MINNUMI «NOBTPZ

CALL BOOM(IDET, 1)

10B(l)e-

IFUIPRINT NE.IRUNS) GO TO 120
IFIMINNUM . EQ. 1) WRITE(S,1010)

FORMAT(® SYMPATHETIC OETONATIONS OB-NUM 08S-TYPE

WRITE(6.1020) ! .NOBTP2,08X.0BY
FORMAT (26X ,15,110.F8.1.F7.1)
60 TO 120

CONT INUE

CONTINUVE

IF(MINNUM.EQ.0) GO TO 200
13=11

1tel

‘12.13

1SuBe1

GO 0 10
NOBTP2sKNOBT
08x=508x
NBYPRT=S08BY
RETURN

EnND
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SUBKOU! INE PRINTO
COFMON ACEPIS.2) ADFP(E01 ACT (S, S, %) ALI20: AIMPIX(50) AIMPTIY 50,
CALNGLE ANGIMP (101 . AREL 15,21 . AREP(20) AHWIDLC . Af"VPL10) ,DBFAE,
COEFHT(S) ,0EFL (%) DEFRAD(S) ,DEFW(S) . DEFX(20) DEFY(20) ,DELATHIIO0D) .
“DEF(10: . OFTFAE ,DIRATK(i0) . DIRDIS(100) . OMP1IX(10.10) . DRPILY (10,10,
'DUDPRB~7'.D!DEL.Ellﬁ.ﬁ.al.ID.IDISOP.!DPIEO.Iﬁ.E).IENO.
«11S,IMINE.INDFA.INTIME(T73.108(5000) . 1PO.IPRINT IRNK(T), IRTFIR,
'IRUNS.ISAVC.ISBL.ISVIFAGDOD.ISVLST.IS'HPIS).ISVP.IY.lY(RDP.
C1TGIPRIS.S), VAP, IVEL . IHORD, IWTREF (20, IWTVAPCIO)

COMMON JMARK! . JSELCS(T7)  KABOOM(S4?) KOFTINCI00) . KNRS, KOUNT (7)),
'KISAV!IOOD.KI.LCfOP'.LCFTI.LDVDPI(S.Sl.L(fllN.HADlV.NIfﬁY|7I.
«MOUE .MTFA(SG)  MUSH NAP NCTAWL100) ND . NDEFEA(195,20) ,NDF  NDFA.
CNDF AA.NDFDAMIS) NOFWD . NDFWT NOVT NGTAK(100) NGTAWT NGTAWL (100,
'NICB!(B!.NIYBIl5l.NKIL\!SI.NKILLD~5I.NKlLLl'SI.NK(LLT.NHD£117'.
CNMIN(T) . NMSHPT(7) NMT NOB,NOBEVT NOBTP2 . NOIT NOSTAT NRAD(S).
CNRADFU(20) ,NRADF I (100 . NRAI (%)  NRBA NRFBDT(S) NRFBITI(S),
eNRFIRDIID0),NRS NSPLFT NSTICK(S0) . NSUB!S) NTCOLL!00) . NTGO.NTGTP.
CNTGTYP I 10G) . NTLCIF (10!  NTLOST NTTTICS(S) NTTTHDI(S) NTTTRP(S, NVvAF,
CNVEAEAI 1D NVLIDF(101 . NWEPV(I0) ,0BX 0BY 0BYPRT PATRAD(S) ,PDLCF

COMMON PHDI(S5.5) ,PPEAF (7! PRBITY PRDINOI(S.7) PRKLOD!S,.7),
‘PQOGIL-HMOI,PQSNDOlﬁ.7"RAD‘AE.RANOPR(OHOI.REL*NDIBI.R[L%UBISW
CREF (10! . AN.ROTDMPX(10.10) ,ROTDOMPY(10,10) . RSP1S) SC100) . SECONET ),
'$IGAD<50'.SIGARISOIASIQBD(ﬁﬂl.SIOBRISOI.SYAYAL\B.S?).SHPD(\'IBO
CGYMUDF (5,71 . SYMDIF(S,7 . ,SYMDIG(T7,7) ,SYMMAX(3)  TARHT (81 [ TARL (5,
CTARQAD 5) . TARWIS) ,TOBIFVIIG) TGTDEL(100) . TGTOVL . TGTSPO,
"GYIEL'IOO).1G'VLE.IGTVSV.VG'X0L(loal.lGTVNHllODl.'G'VOLl|DO'.
cvgfvsv.vnstA.lnaSIGta.su.rlnEHV(lonn.rnBRovﬁv,IHEPllﬁ!.'HDlCF.
'rnﬂuﬁ(71,rnr0rﬁ'|301.ILv9|P.IRvan.vaCL[(l:.xDHlec.lci.A'!K.
SXMAX  XMIN,.XODEF120) . XOVP 101,

«XRDFO(30) .XROAD( 111 . XSWATH(S50) XWIDTH. YDIV(I00) YOMPIIO, 10D
e YLENGTH,.YODEF(20),YOVP(10) . YRDFO(30) ,YROAD(11) YSHATHISO) H

Coove 3

TOTS i MaTIMEMV(ISAVE ) ¢ TGTDEL (I SAVE) +SWPDEL ( ISAVE)

iFENOBTP2 FQ.17) GO TO 1520

if NCBTPZ EQ 18) 60 TO 1530

1EONOBIP2 FQ 16)IRETURN

IFINUBYPZ -8)10,1500

10 00 280 xi=1!, 11

KE=x1°10

KS-x6-9

IFI(K6.6GT . NYGO) K6=NTGO

PRINT 1001,(1,1=K5,K6)

PRINT 1002.(KTSAV(Ii,i*K5,K6)

PRINT 1003,(DIRDISII)  1<KS KB

1F(k6 EGQ.NTGO) GO TO 4O

280 CONTINUE

100! FORMAT(*QTARGET* 2Xx.1019)
1002 FORMAT(* QOBSTACLE®.10!9)
1003 FORMAT (* DISTANCE®*,.10F3 2)
LX) TYPRIT « TGTYNM(ISAVE!

TVELPR=TGTVEL ( ISAVE)

IFCTGYYNWIISAVE) LT 89970.) GO TO 100

TYPRII=TGTYSY

TYFLPR=TGTVSYV

100% WRITE(6,1400) ISAVE NTGTYPUISAVE) ,TYPRIT TOIXOL(ISAVE) .

CTVELPR.TIMEMVIISAVE ! ,10TSIM

WRITE(G. I410IKTSAVIISAVE ) _NOBTP2 08X . 0BYPRY PRBITY RN,IPOD

WRITE(B,1%20)

NOBEVTIaNOBEVT ¢

IF(NOBEVT OGT.3C0) IFRINT=D

N2=NTGO/E

0O 1019 x=! N2

Mk + N2

TOV2«DELATHI N

TOTODEL=DELCATMIK)

1019 WRITE(6.1120) K . NTGTYP(K) , TOTYNMIK] , TGTXOL(K) , TOTVEL (K) , TIMEMV (K,

CTOTDEL .M. NTGTYP (M), TGTYNHIM)  TGTXOL (M)  TGTVEL M)  TIMEMV M),
siore

IF(M-NTGO)InwvwD, 1012

1440 M=nTGO .

TOTDEL =DELATMIM]

WRITE(B.1120IM. NTGTYP(M; TOTYNKIMI , TGTXOL (M1 TGTVEL (M) TIMEMV M.,

Figure 30. (Continued)
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*10TDEL
1012 RfTURN
1560 WRITE (B, 18101 1SAVF . 0BYPRT 101S5|™
190 FORMAT(IX . 9(1H® ), » TRAVEL PATH BOUNDARY EVENT TGT eo
Ble, 08 vee FO.1 ., BREACH TIMEe*  FB.3,9(1H))
RETURN
1520 1PO=OHENTRANCE
G0 TO 19w0
1930 IPOswHEXIT
19«0 WRITE(B,154%9) PO, 1T OBYPRT ISAVE
1848 FORMAT(IX 9(1He),* DIRECTY FIRE AREA * A10.
0° NUMBER .13, 08 vsr FO.1.° EVENT T0T* (9,9t1H1)
RETURN
1120 FORMAT(IX 213, 1v%,IXx,Fl0.2,.F9.2,F9.2.F11.2,F10.2.8x))
1400 FORMAT(IX/iX, | 0OMEVENY TOTe, 1% 2% OHTGCT TYPEe,|13,.2X BMTOT Y.,
*ra.1.0m TGT X F7.1/9W TGT VEL* . .FB.1 .2%,18MTOTAL TRAV TIME~,
*FO.3.2X,12HBREACH TINEe,FO. 1)

1410 FORMAT(IX/IX, IOMEVENT OBSe 1% 2X,9H08S TYPEe, 13 .2X,9%00 Xo F@.

*2%,3HOD Yo FO 1 .2%,9HPRO0° . F3.2,2X JNANC . FS.2,5X,4A10)
1«20 FORMAT(IWMO,2!BNTGY TYPE SX , SHTOT v e SHTOT x, 2¥,

*GMTRAV T|ME 2% AMOEL TIME BX) /)

END

Figure 30. (Continued)
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SUBRUUTINE PRINTR
Cumman AC[“'542A.ADFP!&OD.A[I(ﬁ.b.N .Al'?Or.AIHP’IKSOl.\IN’!'ISOE.
'AANGLC.AMGIHP'lnl_Aﬁ[LIS.ZI.l.['l?OD.AHIDLC.AVvaiIO).D.T!E.
'ntrn'rbl.DCFL'SI.D[fﬂnnlﬂl.Dt!ulsl.DEiIIEOJ.DErVIEOi.OELAINlIDDn
'DFPIID‘.DIY'AC.DIQAYKIl0l.DllDlSlIDO‘.DHFIIIIlo.lol.DIPllVlIU.ldl.
'OJDPﬁla7l.USD€l.EllS.S.EI.ID.IDISOP.iDPlEO.IS.EI.IEND.
'IIS.IHINE.INDfA.lN'|"E¢7l.IOB(GQOOI.IPO.IPRIN'.!RNK(7t.lﬂ'fIR.
"RUNS.ISAVL.ISGL‘ISVIFAllDl.ISVLSY.ISVNPI91.!5'9.!1.:![“09.
'.|GTPQIS.5I.IVAP‘IVEL.IHOQD.IHVDETIEOl.IH'VAP(IDl

COMMON Jnllul.JscLos-TA.lAlOOﬂl!h?).nofriutluol.1Nﬁ5.uouuft7l.
'i'SAVlIOUI.Kl.LC'OPY.LtFT'.LDfDPﬂ(B.S!.L(fVlN.RlDIV.NIF.1t7I. |
'HUOC.Hl‘h(iﬂl.NUSN.NAP.NCYAHIlHBI.ND.ﬂDEF(A(IS.EDI.NDf.NDFA. |
'NLFAA.NDFDAH(E!.ND?HO.NDFHT.NDV'.NG'AHIIOQI,NG'AN'.HOTI“I|IDDl. i
'MIOBV(SI.NIYQIISI4NKILL(51.NKKLLD‘SI.NKllLI(5).NKILL'.NNDCY(7D. 1
'NHIN(1I.NNSHPT|7|.NHI,NO..NODEV!.NOU'P?.NOIY.NOS!A'.N.AD!S:.
'NﬁAUfDlEOI‘NRAD‘I'IOU!.NRAI(S!.NﬂlA.NNfIDYISi.NCFIl'lSl.
'Nﬂflﬁol100‘.NNS.NSPLVI.NS'ICKIBOD.NSUB‘S).NTCOL(IDDI.NYGO.NTGIP.
‘NYGIVP(!ODl.NILlei!Ol.NYLDST.NVYICSIS).NV’IHDIBI.NYI’!'ISI.MVAP.
-uuratax:u).uleor~xov,NutPVllol.o.u.o.v.oevrl'.PAYﬂAOtSl.PDLCF
COMMON Pw015.5).PP[Aruvn.FﬂIIVV.Pa01n0|5.7|.FalL0l5.7l.
-Pnoel.-aun._Pnsuoucs,vi.nAorAE.QANGPRtuhui.ﬁELRNleI.HELSu!lSI.
°R(P(IOI.QN.RDIDNP1(IU lO).ROYDNPVlIO.ID‘.QSP(S).S(IOO).SECON(?I.
-srvolson.slcnauso-.S|usonso».slosﬁcso|.SvnrALtE.Seb.SuﬂDtLll00|.
'SVHDDF15.7..5'"01‘($.7I.SVHD!SIT.?).SVHHAII]I,'AIH'(Sl.YlﬁLISI.

'lAQRAD(5l.YAﬂul5v"DBIFVIIO)"GYO[Llloov,lGVOVL,TGTSPD.
-'GYV(LIIOD'A|G'VLE.'G'V5V-'G'x°L‘lon‘"G"N“‘IOO.'YO'VOL'|°°)'
-foxrsv.:n[rA.rnnsrorﬁ.sn.vtﬂtnv!!00>-'N9“°‘5’-'"'“"5"'"°LC"
-xnsup.vx.vn'ora||301.vovsln.lﬁhvlﬂ.iC'CLl‘7‘-‘°"P"°~‘°"""
SXMAX.XMIN.XODEF(20) x0vP(10),
JXRDEOUE0) L XROAD 111 . XSUATHIS0) . KWIDTH YDIV(100),vDMP (10,10,
Coeoe "V ENG'H . YODEF (201 .YOVP (10} VROFO(30:.YROAC(!!) YSHATHIBO)
COMMON ‘PD/ XRGIS2) . IRN . DIST(852)
DIMENSION QUT(16)
00 60 1.1, .82
§0 DISTt|1:0 00
PFOJMARKL LT ) go 10 80
D0 70 Je), 82
70 XRG( J)ep.
REWIND 7
JMARK | =0

iCTLITEROP.LT. 1) GO TO 100 !
NTMAXNAXO(NMT  NTGTP . NOFMWT) ‘
[ 1} IFOMODCINUNS , NOSTAT) . NE . ¢, GO YO0 100
HRITE(6.5000) l{ND.HOD[.(NllBY(ll.l-l.N’GVPl
IFINDFWT.OT . 0) un:vtta.soOI»tuln.rtll.l-l.Nurut»
LFINMY GT . 0) uﬂl!(lG.SDO?!lNHINIIl.l-l.unll
tFUITEROP LT.1160 10 10g
ARITE(8,%003)
HWRITE(6,%5004)
1uo B1Gs0 : i
DO 110 1«1 ,NTGO

SUH-'IH(NVIIIOTGYDIIII CSHPDEL 1 5
LFOSuUM LT BIG)Y 60 10 1.7 :
8iG=Sum

TGYD=1GIDEL (1)
SwPD«SWPDEL (11
TMMVeT IMEMV (]
1ig CONTINUEL
TOTSIMep (G
IFULIEROP . LT 1) Go 10 310
HRITE(6.2010) iE
tes DO 300 tef NTMAX |
00 1%0 u«1 .18 ;
g 180 OUT(Jre N
§ TFor.Lr. 2y ENCODE (5, 1001,0U1 (1. IRUNS

; ENCODEIS.IOOI.OUYI?!I H
;_ IFINTGTP OC.I.A~D.NNV.G'.0l ENCODE(&.IDOE.OU"!II NXILL ]
% IFINTGTP GE.I.AND.NDVHT.GT 'R} [NCODEI?.IOOH.OU'IV!' NXILLDC]
8 IFINTOTP GE. | AND.NVAP.GT o) ENCODE ¢ 7.100%.007 (%)) NKILLI(]) i3
I F UNDF T GE 1 AND IRTF R GT 0! ENCODE'Q.IDDG.OU'IS)I NODFDAMI | - ’ﬂ
lf'N'O“’ GE i AND IR'fF IR [ 0 cucuo:-;o_|uo"_oun1m NRTﬁlf-l' ,
: i

z
22
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IF NDFWI GF ! ENCCDE!®.100H. GUY (@) NREBOD (L

1F:1 GT NMT', GO 70 180

ENCODE¢I10.,1007,0UT (94 NMOET (1)
ENCGULEC!0.1007.0UTC101) MIEBT L e

ENCODE(8.1000,0UT(111) NMSHPY(])
180 tF:1.67T.1) GO 10 200
IFINGTAMT . GT 0) ENCODE(B6.1002,0UT(12)) NTLOS!T
1¢# (MADIV.GT 0! ENCODE(@®.1013,0UT(13)) TGTD
IFIMODE.GT. 1" ENCODE(T7,1014 . 0UT(I%)) SWPD
ENCODEt®.1013,0UT(1%5)) THmy
ENCODE(®.1013,0UTt161) TOISIMm
209 LENN]
1FC1.LT.2) N=1B
WRITE(6,2000) (QUT(¥) K« NI
300 CONTINUE
3.0 00 320 I+l NTGTP
DIST(I) eNKILL(T)
DIST(ieS) eNKILLOD(L)
DIST lel0)aNKILLICE
229 DIST i 1¢20)1eNRFBIT (1
DO 330 1«1 NOFWT
DIST(ile15)=NDFDAMC]
330 DISYT!{+25)«NRFBOT (1|
06 340 1«1 NMT
Di53T 130 )«NMDET (1)
DIST(1¢37)=MIFBT (1)
340 DIST(lewae) aNMGHPT (|
DISTI52)TOTSIN
IFILIDISOP LT . 1) GO TO 3€0
DC 350 1=1.52
350 XRGU! 1eAMAX I (XRG 1), DIST (11
WRITECT7) DIST
360 00 370 1+1.52
STATAL €1, |V rSTATAL (I, 11eDIST 1
310 STATEL (2 11 «STATAL(2,11eDISTIL)ee?
1T CMOUCTQUNS , MOSTAT) NE 0 RFTURN
RUNS: I RUNS

IRN= | RUNS

DC 380 1=1 .52

STATAL (3, 1 )sSTATALtL 1)1 /RUNS

STATAL (W [ 1~ (STATALI(2,1'-(STATAL(1 1)1°¢2)/RUNS)/ (RUNS-1.0"
IFISTATAL (W, 1) . GYT . 0. ) STATAL(S |1eSQRT(STATAL (%, ]

380 CONT INUE
WRITE(6.6000)
IF(NMT . GT.0) WRITE(6,6010) ((STATAL(I . J) . 1=3,%) Je| NTGTP)
K=NTGTPeS
IFUNDFMT.GT.0) WRITE(6,6020) ((STATAL(I . .J), 1e3.%5) Je8 K1
KsNTGTPe1 O |
IFINVAP . GT . 0) WRITE(6.8030)((STATALI(I,J), 13,%) Jell, &)
KeNDFWT*1S
I[F(NDFWT GT.0) WRITE(6,60%0)((STATAL(I,J! 13 . % Jyui@.KI}
KeNTGTP+20
IF(NDFHRT .GT 0) WRITE!6.6250)
IFUIRTFIR.GT.0) WRITE(6.6060) ((STATAL(I U . 1-3.%), 921 &)
K=NDFUHT2%
LE(NDFHT . GT 0} WRITELG,60701((STATAL(T J1 13,5 Je26.K!

K=NMT+30

IFINMT LT 1) GO T0 wOO
WRITE(6.6080) ((STATAL(]L, ) 13,8, J=3] &)
KaNMT +37

WRITE(6.6090) ((STATAL(]1,J) . 1+3,%1,438,K)
KaNMT s uy
1Fi{MODE .£EQ.3) MRITE(6.61001¢(ISTATAL(I ,J),.1%3,.8) JsbuS xI
“00 HRITE(B.6110)(STATAL (1,521 .1=3,98)
IFCI0ISOP.GT.0) CALL OISTRINMT NTGTP NDFMWT
RE TURN
5000 FORMATUIHI w0OX.*RUN NUMBER °* . 13,¢ TACTIC NUMBER °* 13/
*35x . INITIAL NUMBER OF INTRUDERS ®Y TYPE *.5]|6)
5001 FORMAT (35X ¢ INITIAL NUMBER OF DEFENDERS 8Y TYYPE + 516
5002 FORMAT (335, *NUNBER OF MINES DISPENSED 8Y TYPE *. 716!
5003 FORMAT(IHO, 12X, *INTRUDERS DAMAGED BY*/2Y ¢ |TER* 16X,
*eDIR IND DEFENDERS ROUNDS FIRED @Y MINES *.
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500w

160,

10ce
100w
1006
1007
10080
1013
161
2000

eégic

6000

6C10
60e0
6030
6040
6050
6060
5070
60&C
6090
6100
8119

o YT G AN S e

CCMiNES MINES r6rs RMVL SHEE® TRAVEL BREACH®

teX ., *NUM. TrPE MINES FIRE FIRE DAMAGED INT o
AL oEY DETONATED IN FIELD SHEPT Lostr TIimE ViMe
LR TImME TImME

FORMAT(212n WHO os ) 32X SHesooe) 2x 3(Inseas) |y,
C2(R2K ., BHes e ) D) T 3qees) Ax 4(2Hes SN SHeteee Dy GHereo
CRICK ,SHee e Diax BHesseae )

FORMAT(1S)

FORMAT(16)

FORMAT (17

FURMAT (19)

FORMAT(110)

FORMAT (19)

FORMATI(F®. 1)

FORMAT(FT7. 1)
ronnA'(|l.2A5.As.ea1.|l.A9.A|o.Aa.aA|o.ll.Ae.AG.Al.A7.?A9:
FORMAT (1 X)

FORMATIIHI,*STATISTICAL SUMMARY® 21X, *MEAN® ,6X.%VARIANCE o .

*SX.*STD. DEV.*//* INTRUDERS DAMAGED®)

FORMAT(IHO. 14X, @Y MINES®  OX. . 3F1%.3/(31%,3F1%.3))
FORMATCI1HO, 19X, *BY DIRECT FIRE . 3F1% 3/(31X.3F 14 31
FORMAT(1HD,1%X,.*8Y INDIRECT FIRE® 3Fi1w. 3/(31Xx,3F1%.3:)
FORMAT(1HO, *DEFENDERS DAMAGED® . 13x . 3F1% . 3/(31x,3F1% 31
FORMAT (MO, *ROUNDS FIRED®)

FORMAT (I1MD,9X,°BY INTRUDERS® . 9X ., 3F 14w 3/(31xX,3F1%.3))
FORMAT (I1HO0,9X,8Y DEFENDERS® . OX . 3F 1% .3/(31X,3F1%.3))
FORMAT(1HO,*MINES DETONATED® , 15X . 3F 1% .3/ (3iX, 8F1u. 31
FORMAT (1HO,*MINES IN FIELD® 18X, 3F 1% 3/¢31x.3F14% 31,
FORMAT (IMO. *MINES SWEPT* 19X, 3F 14 3/(31x.8F 14 33
FOCRMAT(IHO . *BREACH T ! ME (MINUTES +.9x. 35 (4 3

END

Figure 30. (Continued)
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SUBROUT I NE CISTRINMT NTGTP NDFWT )
COMMON /PD/ XRG(S2) ,1AN,DIST(82)
DIMENSION Dlslgl?l.ﬂel.lﬂ'lsa'.N'"'l?7l

DIMENSION IOUT 151 .0UTI21.,1%) . LFATI27) . WFiNTI127
DATA (FWMT/10HIX BHINTE ,SHRVAL ., SHA?
'3“‘7..!~Jl..3ul7..!~A7..!Nl1..3NA7..3HA7 IN3N,
-sunv..!na?..;ua7..!un?..lnl7..)nlx LM 1M Y/

DATA UFMT/10MH(2K,8HCLAS
°!nﬂ7..3“l7..!N!l..!NQ7.
*3HRT . .3MR7, ., INAT,

DATA NFMT/10M(IX,
*3HAT, . 3HAT,, 3HAT?
C3HAT, . 3HAT,  3HIX L 1M) . @e(1M

DATA KFMT/10H(2X,9HCLAS
'!nﬂ7..3”'7..JNRT..!NHT..!“II..!NHT.
°3nn7..3uﬁ?..3nl7..!n!li.|ul.Qvllu Vs

XRN=1.0/FLOAT(IRN)

+3HRT, ,IHRT, . 3HAT

!N.?..l“.’..3“!Il.lub.solln

L4

DO 20 1=1.82

INTCID S IFIRN(XRG( 1)) /72001
IFCINTCLY LT 11y GO TO 10
L=ALOGIO(FLOAT(INT([)))
Li=i0°L

INT O = CINY Ol 7L e oy g
10 DO 20 k=1, 21
20 DISTS(K.1)%0 0

REWIND 7

2]

DO S0 1=1,1RN
READ!T7)IDIST
DO S0 ue«1.52
“1etDIST(Y) - Q11 /FLOAT(INT(J))ep
IFiDISTIy) . €0 0.0 1K1«
50 UIS|51ru.J--n|sv5(ul.J;.lun
KZ=gQ
WRITE(FE,1000.
recoo fOQFATI!ul.SOI.!hNO i S TR
Lt A & |
HWRITE(B,1001:
FORMAT (9X . 36 (1Mo,

*39(iHe,) 7,

*20MD I

*EX,1He)

WRITE(6.1007)

1007 fonnAttgx,slsa(|u-l.alll
00 85 1+1,27
LFMY I =1FmMT ([
MEMT (L) =UFMT (1)

85 CONTINUE
00 90 1«1.18
LR LVASE IS Y]
DO 90 u=1.21
QUT U, 11wl
90 CONTINUE
i IFINMT LT 1) GO
DO 100 1«1 ,NTGTP
lOUT (1) =miINT (i)
LFNMT(1+2)a3mM17,
MEMT(1e2)eSHFT . 3,
3% D0 9% U=} ,2]
DUTIU,.1)1eDISTSIy, 1)
S5 CONTINUE
100 CONTINUE
110 IFONDFWT . L T,
D0 150
IBeatleg
IOU'IIOSI-XN"I05)
LFNT 181 =3H17,
MENTC1@)eSHFT 3,
ey 00 148 Jet, 2
OU"J.'-si-Dlﬁ'S‘J.IOS'
i+5 CONTINUE

1001

TOo 110

'y GO T10
I=1 NTGTP

Figure 30. (Continued)
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1FMY (27, )FMT 1 27

c3NAT,  3HAT,  3HaT,,

.IO"SI(!I!?..I.!“.’..!N.?..!Nl?..
o 3INRT, 33X,
Vs
Nl.'(-SNIVAL..!Nh’..lﬂl?..!ﬂh?..,Nl’..
..3“'!..3“47..lﬂh7..lﬁl1..l“.’.-’“l?..

+IOHS/ (3X12.6x,3HR7, ,3HRTY,  3HAT. .
«3HRT . . 3HRT,  3HRT .,

&




g —

St

R

Calal

i%0
1eo

190
199
200

210

218

1002

X, 1H* 3WX YN +.,22X.*R 0O U ND S 1
1'9 8 ve 23X,1He*,/ ,9x,.39H4° D E F E N
28X, 17TH1I N T R U D E R S,9X 4H* *.,9x,°0
3.8X,'H*)

CONT I HUE

IT(NOFWT LT 1) GO TO 200C
DC 195 (i . NTGTP

liveloly

IOUT (1 +10)=INTile10)
LFMT I 1%)s3HIT,
MFMT(L1%)=S5HFT . 3,

00 190 Jel, 21
QUTI(U,1+101=DISTS(U,*10)
CONT INVE

CONT INUVE

WRITE(G, LFUTIIOUT
MRITE(B.MFMTY (|, tOUTClei, J),u=1,1%) 1=KkZ,20)
IF {NOFWT.LY 1) GO TO 500

DO 2!0 1=1,15
1OUTil1=1H

DO 210 J=1.21
OUTILJY,.1)1elH
CONT INUE

00 21% 1=1.27
LFMT L e lFNT (L
MFMTCL)eJFRT (1)
CONT INUE
WRITE(6,1002)
FORMAT (/777 9% V12ULIH®  /

WRITE(6,1007)

D0 2%0 1=*1 . NDFWT

1GUT T IeINTCE®1S)
LFMT i +213KHILT,
MFMT i1 e2iaBHFT 3,

D0 ewn J~1.21
OUTI(J.11=D1STS(J L1

2%0 CONTINUE
250 CONTIiNUE

DO 28% 11 NTGTP

LOUT (1 eS)=INT(I+20)
LFMT(1e8)=3HIT,
MFMT(1+B)=8HFT .3,

00 280 Je=i.2l
OUTIU,1+9)1=DISTSIU, 14200

280 CONTINUE
20% CONTINUE

DO 300 1s1 NDFHWT

1OUT 1«10t =INTI 25}

LFMT et eSHIT,

MFMT ([ +1%)=8HFT7 .3,

DO 295 J=1.21
OUTI(J,.1+10)1=D1ISTS(J,1+25)

29% CONTINUE
300 CONTINUE

WRITE(B,.LFUT)IIOUT
HRIT[(G.HFNII(I.(OU'([oI.Ji.J-I.ISI.l-KZ.?DD
WRITE(6,1003)

1003 FORMAT (/7717
%00 WRITE(6,1000)

IF(NMT LT . 1) GO TO 700

100% FORMAT(9X,1H® 10X,28HH | N E S D € T ONATE D,9X

l.uMe +.10X.29HW | N E S I N F I E L D,02X.1H®)
1006 FORMAT(9X,1H*, 13X,204n | N E S S M € P T. 14X, 4He

113X.20H8 R E A C H T 1 ¥ E TWX,IH®)
00 %10 1«1.,27
LFMT U ) =NFRT L)

510 MFMT(L)exFMT(L)

DO %20 1=1.1%
1QUT il =iH
Do %20 Je1.21

Figure 30. (Continued)
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GUTLU, i1 =1Im
S20 CONTINUE
HWRITE(6,1000)
WRITE(H6,1009)
HRITE(6E, 1000

00 S50 !=1,NMT
1OUTtI1=INT(1e30)
LEMT(1e2)1a3H1T,
MEMT (1 +2)e89HF7.3,
D0 Sw0 uJe=i .21
OUTI(J, ') ~DISTS(JU,1+30)
S%0 CONTINUE
550 CONTINUE
00 570 lei NMT
IOUT(1+7)1«INT(]+37)
LFMT(1e10)e2M17
MFMT(le10)numnFT7. .3
00 S60 u=1,21
OUT(J.1+7)1=DISTS(J,1+37)
560 CONTINUE
570 CUNTINUE
HRITE(B.LFMT) (I1OUT(I) . I=1, .1%)
HRITE(G . MFATI(T, (OUT (1ol Ut , Jul, 1), lonZ,.20)
1009 FORMATI(OX . %QI1H®) 2X . 9 (1He)) 3
HRITE(6.1003) |
70C DO 710 11,27
LFMT L) =NFRT () {
MEMTOI)=KFMAT L) !
710 CONTINUE
LFMT(131=3M17, |
MFMTC13)e8HFT. 3.
00 720 1=1.18
IDUTCt m1 M
DO 720 y.1.,21
QUT LU, T IH
720 CONTINUE
00 780 1+1 .NMT
TOUT 1 e INT(|owe)
LFMTje2re3NHIT,
MEMT(1e2)e8KF7.3,
00 770 uJe=1,.21%
OUTIJ. 11=DISTS(JU, 104
770 CONTINUE
780 CONTINUE 5
10UTC(10)=INT (52
00 790 J=1.,21
OUT(J.10)1=DI1STS(J,%52)
790 CONTINUE
WRITE(S8,.1000)
WRITE(S8,1006)
H HRITE(S.1000)
: HRITE(B . LFMTICIOUT (L) 1=t %)
HRITE(B . MFRMTI (L, (OUT (L1, 01, Jo),1%),1eK2.20)
{ RE TURN
| ENC

DY

Figure 30. (Continued)
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SUBROUT ! NE TABINT(DISTPD NTABLE )

COoOmMMON I([Pl5.2l.AD[Pt?nt.Afl15.5.kl.AlléOl.AlHPVltsnl,AlH?lvlﬁﬂ‘,

'llNuLC.lNGIN"IO'.AREL!S‘?I,lﬂEPIEOI.AulDLCAAVYVPllol.DBFA[.
'Difnllﬁl.oirl(5».DECﬁlD!SY.DCfu(!F.DEVKlEOI.DEF'(EO!.DELAIH'IOUI>
'DEPIXOA.DFYTAE.DIRAYlllOl.DIRDISIIOOV.DHPI]KIIO.IOI.DHPIIV'!O.ID'
'DUDPlOlII.DSDEL.(IIS.S.EI.ID.IDISOP.IDP(EO.IS.EI.IEND.
'lIS.ININ[.INDFA.INIIN{(7!.lOBtSﬂﬂﬂl.IPO.lPRlN‘.lRNK(7).IH?rIﬁ.
'IFUNS.ISAVE.ISDL.ISVIFA(SO).ISVLSI.lSYHPlll.IS'P.l'.IVEROP.
'IYGTPQ'S.S).IVAP.IVEt.IHORD.IulDtFIED',IuIVAPIIO)

COmMmMON JnAnx|,Js:Losvvx.kAooonls~7|.uDrr'n«tuou.KNRs.x0unrt71.
-(VSAVL|00|.xl.LCFOPY.LC!VT.LDFOPIIS.SI.Ltf!(N.HAolv.nfolx7).
-noo:.ntrA-son.nusn.unr.ucrau::onn,no.nu:rCA-xs.aov.nor.nora.
'NDfAA,N0$DAH(5i.NDTHD.NDFHT.NDVY.NGVA&!Ioﬂl.NGYAN’.NGTAN]!IOOP.
'NIDBIGS'.NIT.!(S).N!ILL!5l.NxXLLDI5I.NNILLII&).NI]LL'.NNO(T").
‘NNINI7\.MFSHPI(1!.Nﬁ'.NOB.NO.EV!.NOOY??.NOIY.RDSYAY.NFADISI‘
'NRAOFO(ED!.NRAD'I(IDDI.Nﬁll(Ql.NR'A.NNFBDY!B).nRrBl'l5l.
’NQTIQDI|00|.NRS.NSPLF!.NSI!LKISDI.NSUD(!I.N'COL(IDO'.NYGO.NVG'“.
-urorth|00).n1LCIfl191.NlLOSY.le'CSlsr,Nltrnorst.uvrrlvtsl.NVAP.
'erAEAllOi.“VLIDF(IOD.Nu[FvlIOI.OOI.OBV.OOVPRI.PAYllD(Sl.PDLC'
ComMON PND(S.5).F'(AF(7..Pl.llv.PRDTN0l5.7).PQILD(5.7|.
OPHOBILIDHQI.PQ$“D°(5.7I.ﬂADfAE..A.GPl(QVOl."ELRNDISD.lELSU.'5I.
'ﬂtPiIOI.NN.QOIDNPI(!O.IQ!'ROTDNP'lIO.IO).NSP!SI.S(IODI.S(CONI7)_
'SlOAD(SDI.SIGAQ(SDI.SIGBO!5OI.SIGIR(EOI.SYAYAL(S.SZP.SNFDELIIOOA.
'Svnunflﬁ.7l.svn0|r(5.7l.5vno|$41.1».svnnAxn!;.YARnYIS..!ARLnsl.
'VlRRlDlﬁ:.'ARulﬁ'.'Dslfvtlnl.VG'D[LIXOOI.'GIOVL.TGTSPD.
'YG'VFL‘!DDl.YG’VLE.YDTVSV.'OYIOL:IOOD.YGYvNu!IOUI.YGT!OL"001.
'YGTrsv.'ut'l.'nISIOIS.S).llHEHVIlODI.’HIRO(SI.'HBRI'EI.VHDLC’.
‘YNSHP(71ATN'Ofﬂlliol.YOTSIH.Y“IV'H.ICVCL((7I‘IDHPYIDA!0‘.!‘1‘.
CHMAX XMIN XODEF (20),x0vP(10),
-unofocsu»,xnoao|x|n,-suA!u|5o|_lulorn.roxv1400-.quPlno.!0|.
"LENG'N.VODEFIZOv.'OvP!:o».vlotoxson.vn0A0l|x|.vsuAvulsu)

NONTABLE 8- 7

NE «NB 7

D0 %0 XS«NB.NE

'F (DIGIPD GE RANGPRI(KS: AND.DISTPD Lf RANCPRIKS+11) GO T0 &5
CONT I NUE

GO 10 60

PRBITYPROBIL(KS) o (DISTPD-RANGPR(KS) i/ 'RANGPRIKS+]) - RANGPR (k%)
e '* (PROBIL(KS+1)-PROBIL(KS))

G0 10 70
PRBiTY=0
RETURN
END

Figure 30. (Continued)
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SUBROUTINE RNORMIRSTART .,
RNIS « RANF (DUMBY)
G = ABSt11.-2.0°AN19)
Q = .5¢c1.0-0Q)
Q = -2.°ALO0G(Q)
vV = SQRT(Q)
SIGN = .
IFIRNID-.%5) 10.10,20
10 SIGN~--1.
20 Q0=2.519%17¢« 0020%3°Ves 0103208°vey
G0 = 1.+1 %32780°Ve..109259°Vveve 003208 °Vevey
RSTARI«(V-Q/QQ1°SIGN
RE TURN
END

Figure 30. (Continued)
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SUBROUT iNE (PaCk

T e

COMMON ACEP(S .
’AANb((.ANGINPIIDI.ARLLI5.?1.AR[PIED).AHIDLC.AVVVPI!O'.DG'IE.
'0[‘4'151.DEFL'5'.D[fRADl5l.DCFH(SI.DEFI(EO).DE'VIEO!.DELAYH"DOD‘
'DtP~lﬁn.DFlfAS.DlRl'K(IOI.DKROISIIODI.DHPII!(IO.ID'.DHP(IV'IO.'Uv.
'OUDPQE-71.D!DEL.EI!5.5.EI.IO.IDISOP.IDPleo.15.?I.IEND.
'lIS.IFINE.INDFA.IN'IHE|7l.lO.(QOUO).lPO.IPRlNY.IRNK(?I.[R!!lﬁ.
'IWUNS.ASAVE.ISSL.ISvlFAt!OI.ISVLST.ISVHP!!).ISVP.IY.XYEROP.
‘IYG'PN'5.5I.IVAP.IV€L.thQD.InTDEF(EOI.Iﬂ'VAP‘lO)

COMMON JMARK ),
CEFTSE (i0G), K1,
“MODE .MTFA(S])

© SUBROUTINE PACKS THE M NE INFORMATION INTO 1WORD

E).AD(“'?O'.AE!KS.S.*!.AI'ZDI.AIRFYI(SOI.AIHPYV(ﬁu.

JSELOSt7l.IABOONle1|,uDrVIul|001.KNRS.KOUN!:V;. ‘
lCFOP'.Lcr'Y.LDFDPRIS.Sl.LEF'IN.HADIV.HI'B'(71.
nnsn.NAP.ncvnuc|00).N0.~otr£Au|5.Eﬂ\.nor,uorn !

-Noral.noraAﬂ|5|.NDrub,ND'4l,uovv.N67Aul100| NGTAWT NGTAW! (100 .

*NiDBT %) wyit1gT
SNMIN'T) NHMSWPT

l5l.N'liA'5'.NKIILD‘51_NKl;Lnlﬁl.N(ILLY.NHD[7‘7'
'Vl.un:,NUB.NOBEVY.NOGIPB.NOII.NOSYA!.NQAD!EI.

'NﬂlD'DA?DI.NRlDfIIlOUl.NRAI(ﬁI.N..A.NW‘BOY'EI.NﬂfBl'(Sl.
’NKflRD'lDD).NﬂS.NSPLFY.NS'ICI(SOD.NSU°‘5I.NYCOLllDOl.NYGO.NYG‘FA

*NTGTYP(1QU) NT
CNVFAEA(10) ,NVL

LleRlOA.NYLOSY.NYT'CS(5I.NIVYHDGSI.N'YTRP(SD,NVLP
lDflIUY.hHFPVllD’.OBX.OBV.OOVPﬂY‘PAVRADI5I.PDLC‘ {

ComMmOon PnDlS.SI,Pﬁtas-“n,Pnslvv,PlDVN015.7l.PIKLD'5.7).

‘PRUBIL’BNO!,PRSHDO(E.“I RADTA[.RANGVRIBEOD.RELNND(S!.“[LQUB'S'.
i

“REPLIiD) RN, ROT
*SIGADIS0) .S |GA
*SYMDDF (5 7)) gy

CMPX 1t o.:o-,aovunava10,10|,R5915,_5-|ou|.stcoulvn,
RISOI.SIbOO(50).SIGBﬁlSOI.S’A’ALlS.&EI.SHPDEL'!BU
HDI"5.7'.SVHDIS(?.?I.SYHHAIIS),TARH!(S!.IARL‘Sl_

'TAHRAOIﬁl.|ARH(5).YDB!'VIIOD.YOYD(LIIDU).TG'OVL.YGIS?D.

°'n¥v£;&|00|.rc
CTGIYSV ., THETA ., T
cTMSWP 7y LITMIOF

CEMAK  ¥MN XODEF'?OI,IUVPKIUA

CARDF G %0 xROA

VVLa.IOYvev.voleLtloo,.167v~u1100'.!01Y0L||uon
”ﬂSlG'S.S).TIN(NVl!Uﬂ! 'NB"D<5‘.YHBRI15i.lNDl“F
ﬁlIID:.lulSIH.lRAVTN.I('(15(7:AIDHP~|O.IO>.I5.l

Dy -Suarnusn:.xnlot».vb:v.'ac‘.vonv«loAtu'.

CYLENCTH, JDE"-EQ'.VL:V"I'Ul_YRDfOI}:!I_'Q{‘ADI P YSHATHISD)

Ix - 08x « 1.0.90
Iy = 0BY « 10.0

1WORD = ¢

!HWORD=1WORD.OR
IWORD=1HWORD . OR
| WCRD='WORD . OR
'HMORD«1WORD OR

. IMINE
-SHIFT(NOBTP2,15)
SSHMIFT 1T, 20)

SHIFI (1ABSI1x) 28

VEOLX. L a) {WORDe | WORD 05.7000000000000008

IWORD« I WORD QR
RETURN
END

: ; w0 iRt e B
s i

SHIF Ty w3

Figure 30. (Continued)
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SUBROUTINE UNPACK
THIS SUBROUTINE UNFPACKS THE MINE INFORMATION FROM IWORD

COMMON ACEP15.2) ,ADERP(20)  AELII5,5,4) AT(20),ATMPIX(50) , AIMPTY (501,
TALNGLC  ANGIMP (107, AREL(%5,2) ,AREP(20! AKIDLC ,AYYVPI10) ,.08FAE,
‘DEFHT(5) ,DEFL IR, DEFRAD(S’.DEFN(S',DEFX(?O)‘DEVYJQO!.DELAYHlIOOI
*DEPLIO) ,DFTFAE ,DIRATK(I0),DIRDIS(100), OMPIIX{10.10).DMP{(Y (10,10}
*DUDPRRB(7) ,D3DEL .EI (5,8, a).lD.lDISOP\tDPtZU 15.2) ., 1END.
*1IS. IMINE.INDFA,INTIME(T),108(8000),1PO, IPRINT, IRNKi{T],{RTFIR.

“IRUNS, ISAVE, ISBL.ISVIFA(JUI,ISVLST.ISVNP(!I.ISVP.IY lTEROP,
CLTGTPRIS, 5).IVAP IVEL ., IHORD . IWTDEF(20), INTVAP{10)

COMMON JHARkt.JStlDSI7l.KABOOH(5H7I KOFTTN(100) ,KNRSG,KOUNT (7)
*KTSAVUIDG) K|, LCFOPT LEFTT LDFDPR(S,S) LEFTIN, MADIYV MIFQT (7
*MODE MTFA(S0) ,MUSH. NAP NCTAW(I100) ,NO,NDEFEALIS,201 . NDF . NOF &,
“NDF AA, NDFDAH(SI NDF WO ,NDFWUT ,NDVT NGTAW(I00) . NGTAWY  NGTAWL (1001,
'NlDBT(SI.NITBT(S) NKILL(S) NKILLD(ST , NKILLI(S)  NKILLT, NMOET (T,
“NMINC7)  NMSHPT(7),NMT NOG.NOBEVT ,NOBTP2,NOILT, NOSTAT . NRAD(S:,
'NRADFD(EOI'NR!DV!(IOO) NRAI(S), NRBA Nhfﬂu!(sn NRFBIT(S),
*NRFIRD(I0GO0) ,NRS ,NSPLFT, NSTICK(SOI NSUB(S) | NYCOL(IOO)‘NTGO NTGTP,
*NTGTYP/ OO ,NTLCIF (101 ,NTLOST, Nv11c315v.nvlrn015) NTTIRP(S) NVAP,
CNVFAEACID) , NVLIDP(IDI.NHFPV(IO\ 08X, 08Y,.0BYPRT ., PATRAD(S) ,PDLCF
CCAMON PHDUS .51 ,PPEAF{7) PROITY PROTNO(S: 71 PRKLOCS, T,
'PkOBlL(BMDI.PRSRDO(S.?I RADFAE,RANGPR(BY0) RELAND (%} . RELSUB(S .
'REP(!O).RN.ROTOHPX(IO.IO!,ROTOHPV(IO.IOI.RSP(SI.S(IDO),SECONI?!u
*S1GADIS0) . SIGARISD) . S1GBDIS0),SIGOR(S0) ,STATAL (S, .%2) . . SHPDEL (100},
ﬁsvnoor(5.7».svnnlr«s.vt.svn0|5(7.7|.SVNNAxtsr.rdRHtxsi.yAans».
CTARRADIS) ,TARM(S)  TOBIFVIID) , YGTOEL(100).7GTOVL ,1GTSPD.

‘TOTVEL (100) . TGIVL2, TGIVEY,TGTXOL(100),TGTYNWIT100),TGTYOL (100,
*TGTYSY, THETA  THRSIG(5,%)  TIMEMV(100) . TNBRD(S) , THBRI(5) ; TMDLCF .
“TMSHPIT)  TMTOFR(130) , TOYSIM, TRAVIM XCYCLE(7) , XDMP (1D .10) , XF (X,
CXMAX  XMIN,XODEF 1201 ,XOVPL Q)"

PXROFOCI0)  XROADUI 1), MSHATHISO) XWIOTH, YDIVI100) . YOMPI10O, 101,

PYLENGTH, YODEF (201 YOVP (101 ,YRDFOI30), YROAD (111, YSWATHISO+

Ctth'
OBY=FLOATISHIFTIIWORD, -4 31, AND. 17277778 1 0.
OBX=FLOATISHIFT(|WORD,-281.AND.377778)1/10.
ITEMP= I WORD. AND . 1000000000000008
IFLITEMP . NE.O) 0BX«-0BX
NOBTP2«SHIFTIIWORD,-15),AND, 378
IMINE*THORD.AND . 777778

10 1T« SHIFT(IWORD,~-20).AND.3778
20 RETURN
END

Figure 30. (Contiﬁued)




SUBROU T INE NOF I RE
LOMMON ACEP(S 21 ADL P CUNLAEL(S. % ) aliop

CALNGL

*MODE ,

‘NiGer
C*NMING
*NRADF

‘I‘HPYKISOD.AIH“'V<51'

C.ANGIHPI!U!.AHEA‘5.?’.Aﬂ(PlaOl.lulDL(.A"VP 10 ,08FaAL ,
'UE'N’ISI‘DErLlﬁl_D(IR‘UiSI.D[rﬂls).o[fllenf
'DEP'IQ».DF'PAE.DIRAY!!!dl.O(RD!SlIOO'.DHPI?
'nuupn8(7l.D!otL.Cl15.5.?l.ID.IDISOP.IOPI?O.
'|I$.IH!N[.INDfA.INY!N[lTI.lOOl5000l.IPO.IPﬁINl IﬁNK(?I,lRYFIﬂ.
‘IQUNSV‘&AV[.IQBL.ISVI‘A!!OI.ISVLST.ISVHP(J'
';IGIPG'S.SI.IVAF.IVEL.lﬂOﬁD.IHYDE'(EDI,INVVAPlIOI
SO0OmMMON JHA.KI.JSELDS(7'.KABOOHISU’).KDf'UNI
-uYSAvr100|.x|.LctOPI.Lcrvr.LorDORcS.sl.Lcrr

.D’f'l?O).DELAYH4I30

l'lO.lOl.DNPll'\lO.lO'.

15.2),1END,
CISYP T I1TEROP,

100) . KNRS . KOUNT (7 ,
IN.HADIV.NI'BY(7|~

nYrAlsox,nusu.NAP_uclaulloov.nn.n0£r£A|IS.EOI.NDr.NDfA.
'NDFAA.NOFDAH(!).anHD.NDFH(.NDV'.NGTAu(IODI

lﬁ).NITBllSI.NKILL!S).NKILLO(S).NKILL!
ll.NHSuPV(7).Nnv.NOB.NOI:V!.NO.TDE.NO!
DIEOD,NRADFIlluD).NRAIIS).NQ.A.NIF.DI!

.NGTAM'.NOTAHI(IOOI.
ISI.NKILLY.NNDEV'7l.
T.NOSTAT NRAD (S ,

S) . NRFBIT(S)

. 'NRFIRDIloob.NRS.NSPLFV.NSVICK(SO'.NSU!(S).NTCOLIIOB\.NYGO.N’GVP.

*NIGTY
“NVFAE

P'IOD).NYLCIF!lD).NILOSV.N'TYCS(5).N7!
ac|ou.NVLlDfl|0'.Nuth«lol.OIx.Oev.OBY

Common PND!5.5I_FP[A!17‘.PQQITV.'RDTNO(S.7I

'°ﬁOBILIBHOl.FRSHDO'5,7'.RAD'IE.RANGPNI.&OI

*REP()

0!.ﬂN.ﬁOlDNPI(lQ.ID).ﬁOYDN'V(lO.IOD.IS

'blGAD'SUI.SIGARIQOD.SIGBDI50'.5!°.R(SD’.S'A
-svnoor«5.7|.svnolr:5.7-,svnolsnv.vl.svnnnlt
-rnnnA015n,VAwu|5).'DB|rv-lOl.'G'DELlloon.YG
"G'JtlIIBQ).'GYVL?.YGYVSV.YGYKOL(IDOI.YG'VN

*1GIvg

. T MSHP

cEMAX,

*¥RDFO

*ILENG
Creee

B1GG!

Plegy

v,luErA‘rNﬂSlG(S.ﬁA.VINLNthoDl.'H!RDI
(Yl,IHTOFR(IJOI.YOVSIN.VWIVYH.lCVCL[‘7
:~x~‘noo:r(au-.:cuvn|ur.
SOA.IROID(II=.lSuAYN'SDl.lHlDYN_VDlV
lﬂ.vOD(FlEO;.vovP:AOA.VRDFO(}Of.VROADl

A1e SeSQRT ¢ Exey 63+x0ep),
14159265y

SRPIsSQRT (P}
IWlalWIvaR(vap)

1CMHE

al

EONSUBCIMT) LT g, ICMHE <2
COSIHO-CDStANOInﬁilvAﬂ»~.0|7~5!29258'
SlNlnP-SlN(AualnPlthD»-.047~53202531
ANGODINAYKI]VAPI

COSANG-COS(Anﬁl

SINANG-SINKANG!

NW«NHEPV([VAP)

IF T IRUNS . NE IPRINTIGO 10 gg
NVOL-NV'I!A(IVAPI-NVLIDF(IVAPI~|_

HWRITE

tgoo0 FORMAT(Ix,* Aln POINT NO Sl , e
*.* INDIRECT FIRE wWEAPON TYPE ¢, 13)

IS.IUDD)IVA’.NVOL.IHT

90 CONTINUE
D0 %00 1«1, ,NTGO
lFlYG'VNutI).GV 99990 1 GO 10 500
XT=TGTROL (]
YTTGTYNW(])
ITTaNnTGTYP (|,
SURVPRae| .
U0 “80 Je) Nw
ElvAL-Cl:lur.ltv.E»
KODEI-{I'IH'.III.II
xu-novonv::IVAw_J;
YH=ROTOMPY(1vaAP, y)
RO-AIS!llu~xr!'slunnco(vu-vvr-COSANG»
Do-AOS(-luu~xri-COSAuo»rvu-vr»-SINANGy
DSQ-RO"ZODO"?
lleSO.G'.!NRSIOlIHY.‘Irl) GO 10 ugp
APHD=PHD( INT, ITT),

IFLICHMHE .GT . ) G0 10 )10
POMCR-~1NSUBllu'l'ﬂElSUBiIHY!'EIVALI'IFI’PAV
IFiPOWER BT . -227.: 6o T0 100
APHDe .
GO 10 108

'00 APHMD« EXP(POWER)

Figure 30. (Continued)
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VOLLEY NO. »,

Ynolsr.«rrvnP<51.Nv1P,
PRT  PATRAD(S: POLCF
.P.KLDI5.7I,
NELRND(S).RELSUB(SI.
P(5).SC100).SECON(T),
TAL(S.52) ,SWPDEL (100,
3) . TARHT (%) , TARL (5 |
TOVL,TGTSPD,
W(100).TGTYOL(100),

S) ., TMBR! (%), THOLCF .

' XOMP (10,10, XxFix,

100 . YOMP 10,10
L YSWHATHIS)

[

RAD(!WT) e,

—
AL

SN
A

i

et s R ot e o il o Bl




G et

105 ETLSETH=SRP I YPATRAD! [WT)
10 60 TO (120,140,1%0,160),K00€F |
120 IFCICHMME . LT.2) GO 10 130

ALWRAT=]| .- . 8°COSiMNP

ETLe2.9SQRT(EIVAL *ALKRAT/P|)

ETHeETL/ALWRATY
130 DENOM=1T7.86°REP(IVAPI*s24ETLosa

RSSPETL/SQRT(DENOM) *EXP( (-4, oRO**2) /DENOM)

DENOM= 17 .6DEP ([ VAP) ¢ o2eE T2

DSSP=ETH/SQRT (OENOM) SEXP( (-4, +D0**2) /DENOM}
135 PKK*RSSPYDSSP*RELRND( WY ) *APHD F

GO TO wsg 3
140 ETW=SORTI(E{VAL)

ETLSETW/SININMP

GO To 220
150 ETYL=ETH:=SQRT(E(VAL)

G0 TO 220
160 LF(TARRAD(ITT)II)70,180 :

P70 ETU-ETHESRPI o ( TARRAD(ITT ) sELVAL )

GO TO 190
180 ETLwTARLOETT o2, of | VAL

ETWeTARWIITY 142, eELyaL
190 IF(TARHT(ITT)1200,220
200 SHADOL=TARHT(ITYT)*SINIMP/COSINP

IF{SMADOL .LT.EIVAL) 60 YO 220

LF(TARRAD(ITTI 1208,210
205 ETLE(ETL"?'B.'YARRAD(ITYDO(SHADOL—EIVAL)IIEYL

G0 10 220 "

210 EYL-(EVL'ETN‘TARHlITTI'ISNADOL~EIVALIJIE!H
220 AI=(ETL+2.%R0OI/(2,96+REP(IVAP))

A2 ABSIETL-2.%R0O)1/42.96°REPLIVAP) )
Bi=(ETH¢2.°00)/(2.96%DEP(iVAP)}
B2«ABS(ETW-2.°001/(2.96%0EP(IVAP))
RSGP-BIGCIAI) +SIGN(T, ETL -2, %R0 ‘MIGG(AR)
DSSPeBIGGIBII+SIGN(T. ,ETH-2,9D0)*B1GG(B2)

GO 10 135
450 SURVPR=SURVPR* (]| -PKK)
Y80 CONYINUE

IFISURVPR.EQ.1.) GO 10 %00

POAM=1| . -SURVPR
AN«RANF (DUMMY)
IF(RN.GT.PDAM) GO TO 490
IFCIRUNS . NE.IPRINT) GO TO 4RS%
WRITE(6,100111,%T,Y!,POAM 3 !
100! FORMAT(* INTRUDER NO. *,[3.+ 1GT x 2 I R S T
v PDAM * L, Flu, 3, HIT MIM <) : ‘
485 TOTYNW( 1) aTGTYNWI(II 6| 00000,
TOTYSY=TGTVEL ()
TMIOFR([)=9990,
TGIVEL(11=0,
LEFTINCLEFTIN-}
IFINTTTCS(1) . GT.OINSPLFTaNSPLFT -~
NKILLTaNKILLT o}
NKILL LT T e NKLLL B (LT e
IFINDFA.LT. 1100 TO %00
DO 487 L=1,NDFA
487 CALL STINTCISVIFA,I,L. IBIT,KDFTIN,2)
GO To su0 i T
490 1FUIRUNS.EQ.IPRINTIWRITE(6,100211 X7, YT PDAN ‘ :
1002 FORMAT(*  INTRUDER NO. *,13,° TGT X ¢,F@.|.% 1GI v D 1
tie - DIDAML ML B MISSED L] bk, - q
500 CONT|NUE :
RETURN
END

Figure 30. (Continued)
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SUBROUT | Ng DIRFIR(IDAM,

CoMvoN ArFDIS.Ei.lDfP(?Oi.AEl!5.5.h).AllEOv.AIHPYXISQI.AIHP'VISd'
'AL&GI(.AMGXHPVIJD,IRCIASAED.‘RID'EOI ANIDIC.AYYVF(IO!.DOFAL.
‘n€f~¥15lAD(FLIﬁl.Dtrhlﬂt5f.D(FMISI.DSFXFEOI.DEVV(?OI.DELAYHIlle.
'DFPIlD'.nffrlt.ulﬁkfxilDl.DlﬂDIS(IOO'.DNFlIllIO.lDl.DHPlI'vlo.lur.
'DUPPRPt7l.DSOCL.(IIS.S.El.ID.IDISOP.IDP'?O.YS.EI.!END.
'lIS.lHlN[.INDFA.lN’thl7l.IO.(SOOOI.IPO.IPN}NY.IRNKI7).!RY'!E. -
'lﬂuﬂs.ISAVE.lsﬂl.lSVlfAl!O).ISVLST.ISVNPIJI.lﬁvP.lY.lfoOP.
'IVGVPH's.SI.IVAP.lV[L,INOID.lu’thlaDl.lquAP(IOI

ComMON JNAR(:.JSELUS.T'.anoon(5h7n_norrv~1|oo».xuns.uounv Nk,
-nvsAvnluor.xl.chovr.ltrrr.LofoPlv5.51.Lcrrlu.NAnlv.nltsrz7:. i
'NOUE.HTFA!5DI.HUSM‘NAP.NCYAH(IOOI.ND.NDE'EA!IS.EDI.ND?.NDfA. -
-NorAA.NofDAn«5l.Noru0.~ornr,unvr.NGVAulADO!.NGYANY.NGYAHI«!OO!. {
'NIOU'-SI‘NI'8Y151‘NIILLlQD.NKlLLDISI.NKILL!ISl.N&ILLV.NNDEY"l
'NH!NK7»,NHSHP!!?).NHV.NOE.NOB(VY.NOHYPE.NOIT.NOSYA'.NRADISI. 3
‘Nﬂ‘QFD(?Jb,NHADfIlIUu',NR!I(5).N.EA.NR'BDT(SI.le.l'(Sl. }
'N“‘lRU-lsﬂn.NRS.NSPLfY.NSYICK(SO!.NSUSISl.NYCOL(IDO'.N'GO.N'G’P.

'Nlivanlont_NILClr xul.NILOST.NTTICSOSI_NYTTHD(SI.NYYYRP'SI.NVAP. A
'Nvil(‘llOI.NleDF-?Dl.NN(FV(ID)_OOX,O.V_ODVPRY.FI'.AD'S’.PDLC‘ r §

COMMON PNOtb_sv.PP[A'171.FQDIrv.lﬂolnn(5.7l.PRKL015‘7I. 3
'FFOBI‘lBle.PRSuDO'5.7!.HADFAE.RANGPR'OWOI.RE(RNOISI.FELSUBI5'. . 3
'“tPiIO:.HN.QOVDHPl'IO.IO).ROYDNPV(ID.IOI.ISPIEi.S'lOO’.SECONl7" §
°SleDGSOu.SlGARrEO).5’680150!.SIGBRISOD.STATALIS.SEI.SuPDFLtiﬂ&' ]
'svHDDil5,7l.SVNle(S,7D.SVHDIS(?.?I.SVHNA!(SI.!ARN'ISI.1ARL!5!. :
'TAHRID(S!.TARHIS).IDBIFVIQDI.YGVOELI:DOD.YG’OVL.'G'SPD, y
"GYVELlIOOI.YleL?.VGYVSV.YG'XOLIIOOI.YGYVNH(!DDI.?G?VOL!IDO'. }
"GYVSV.lnEYA.THRSIOIS.SI.TINEHV!IOO).'Nb“OlSD.THBNI(E’.’NDLC'. i
"HSHP(7).'NYOFR(!!OI.YDYSIN.TRAVTN.ICYCLE(7I.AOH“IIO.IOI.IVKI. i
'ANA!_!NIN.IOD(’(?O'.IOVP(IOI. i
~IRDFOl!0'.INOADll|| tsuAlunsu».IUIDIN.volvr1001.VDHDIID.I(I. !

(._..-vktuolu.vouticeo».«ovv-xo»,vﬂooonxnl vnulni'l:.VSHAYNISD' $

BIGCG(x: 5*SGRT Exp -63exesp,, i

‘D~1Dan i

IDameq !

FTYSNTGT YRy, i

lu'-lk'DEF(NDFl

LeiWrt

| LELE A T i
¢ BREL«aREL (L, p, i
I BCEPeacEp(( | p, (

Kopta-n:n:nuv.nrr.e-vu-..

ElvlL-AEl(lul.'rY,E-luv

lllKODEI,OI ' 6o rg 50

IND-IDPINDf.Kl.lDI

ALWRAT «) “.8°Al (1np,

ETL-p 'SORY!(IVAL~ALHRAI'!.INISQEGSkl \

ffh-ETLIALuﬂAr

DENOM. 7 6'AR£F(INO)"E~tYl"?

RSSP-['LISORV(D[NOH'

DENOMa |7 S'AOEP(INDD"Q-ETH"E

DSSP-EIH'SONIIDtNON»

SSPO-GSSP'DSSP'BREL

| GO 10 199

¢ Sa IflﬂC[P.GY.O.I Go 10 g9

I xo-urovuOLl||s|-otrxrunr»n-~e
§ YD-!TG'vnu(llSl-OErvu~or»'-°a

RNO-SQRl:xoovol
BCEPe uOI'RNG'ABSlBCEP'
60 DENDH-I.?'BCEP
'Fai1p 6T. 1) 60 10 10
£ VERTataARWT 11y,
nonlz-z,-VAnnADllvvl
IF(HORT 2 LT. .01 Nonll-rrARL(ltrlovAnkllrrvll?.

GO 10 @¢ }
70 VERT«DEFMT (1w, Y

”ORIZ-EA'DEF“AD'IH'I

'FiMORIZ (1 g, ~nu11-voer‘:uv».orrutuuvrur&

ec AI-NORIZ/DCNON
DI-VERYIDENOH
RSSPep ‘BI1GG Ay,
OSSP-?"BIGGlOIt

Figure 3¢, (Continued)
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bR Fe
s \qf,sz,,

SSPD=RSSPsDESP rUREL €1 VAL
RN=RANF(DUMHY) u
IF(RAN.LT. 58P0 10AM~|
FRBI»TV=SSPD

"RE TURN

END

Figure 30.
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SUBROUTINE CHENVTH

COMMON ACEP(S .21 ADEP P01, AEI(D. %, 4)  Al(20) AIMPTXIGE0)  AIMPTYIS0) .
CALNGLC .ANGIMP(1D) ,AREL (S, 2) AREP(20) (AWIDLC ,AYYVP(1G) ,DBFAE.
COEFHTI%).0EFL(%) . DEFRAD(S) DEFW(S) ,DEFX(20) . DEFY(20) . DELATH(L100,
“GCPI10) ,OF TFAE ., DIRATKLI0) DIRDISCI0G! DMPIIX(10. 101, DMPIIY 10,100,
*DUDPRE(7Y ,D3DEL . E1t5,5,21,1D,10D180P,1DP(20.15.2),1END,

e 15, IMINE.INDFA,INFIME(7),10B(90001,1P0,IPRINT IRNKLT! IRTFIR,
¢« RUNS . IGAVE ., ISBL , ISVIFA(30) ,ISVLST , ISYMPIZ) , ISYP 1T ITEROP,
SITGTIPR:5,5), IVAP, {VEL, IWORD , IHTDEF(20) , IWTVAP L0}

COMMON JMARKLD , JSELDS(7} ,KABOOM(S47) KDFTTNILODO) ,KNRS,KOUNT (T},
CKTGAVL100) ,KI ,LCFOPT LCFTT LOFDPR(S,5) LEFTIN.MADIV . HIFBT(T7),
“MODE .MTFA(S0) . MUSH NAP NCTAW(100Y ,ND . NDEFEAI15,20) ,NOF ,NDFA,
VNDFAA,NOFDAMIS)  NOFWD ,NOFWT  NOVT NOTAWI 1001 NGTAWT NGTAKITI00),
CNIDBTI5) NITBT(S) NKILLIS)  NKILLD(SY  NKILL1IS)  NKILLT NHDET (T},
ENMINIT) NMSHPT(7) ,NH!  NOB ,NOBEVT  NOBTP2 NOIT NOSTAT NRADIST.
PNRADFD(20) NRADF1 (1001 , NRAITS) NRBA NRFBDT(S) NRFBITIS),
"NRFIRD(I00J ., NRS,NSPLFT NGT{CK(%0) ,NSUB(S) NTCOL(100) ,NTGO,NTGTF,
CNTGIYPII00)  NTLCIF{1O) , NTLOST NTTTCSI{®) , NTTTHD(S) NITTRP(3) (NVAP,
VNVFAEATIO!I . NVLIDF(10)  NKEPY(10),0BX,08Y 0BYPRT PATRADIS) POLCF

COMMON PHDIS,%) PPEAF (71 , PRBITY,PRDTNOLS.7) PRKLOIS,7),
PPROBILIBYD) PRSWDO(S,7V . RADFAE ,RANGPR(B40) ,RELRND (%) ,RELSUBIS),
'REP![O).RN‘ROTDHPXIIO.101.ROTDNPV(IU.IO).ﬂSP(S).S(lDO)‘SECON(7),
'SIGAU(SU).E!GAR(SD).51080(501,SIGBR(SOI.STATAL(E.ﬁE!,SNPDEL(IDO),
'5VHDUF(5,7'.5Yﬂ0lr(5.7l‘SYHDl5(7.7‘,€YHHAX(3).TARHT(S),YARL(ﬁl‘
CTARRADI(S] , TARWI(S) , TOBIFVILO0) , TOTOELCIDO!  TGTOVL ,TGTSPD,
ATGTVEL(100) , TGTVL2,76TVSY,16TXOL 1100 , TOTYNWIIOD) , TOTYOL (100D,
'TG1YSV‘THE1A.THRS{GIS‘Sl,TIHEHV(100)‘THBRD(5).YMBH](S),THDLCF.
CTMSWP (7)Y, TMTOFR(130) , TOTSIM, IRAVTM XCYCLE(T)  XDMP (10,100 . XFIX,
PXMAX  XMIN XODEF 1200 ,X0OVPLIDY,
‘xnntotsnn.xRDADlll).stAIH(so\.xuxorntvolvtloul.YDHPtlﬁ.lul.
CYLENGTH,YODEF{20) ,YGVPI10} , YRDFOC30) . YROAD(F1) . YSHATH(BHO!

DIMENSION TM{1301,1P0OG1301

PFINDFA.GT.0) GOTO SO0

LFLINOFA.GY1 .01 GO TO 80

IFINGATPR.1LY 16.0R.NOBIP2.G1.181 GO 10 20
IFINOBIPZ GT .16} GO 10 1%

INDF A=

60 T0 20

VE THIS INTRUDER FOR TH{S AREA B8Y TURNING ON A BIT [N ISVIFA

CALL STINTCISVIFA,ISAVE ,IT, IBI!,KDFTTN,})
NDFA=MAXO (1T, NDFAI

CALL TGTMOV

DO 18 J+| ,NDFWOD

IFONDEFEACET (U)LY, 1) GO 1O 18
NOF-NOEFEATIT U100
FLTHTOFRINDF) . GT.0.0. ANO. THTOFRINDOF) . L T.9000.
TMTOFR(NDF I =0 .

CONTINUE

RETURN

CALL TGINOV

RETURN

0O 60 1=1,130

1POS (] 1ml

TMIT11«THMTOFRC 1)

CONT ENUE

DO $00 ix1,130

DG 90 Jx{,130
IFUTMI]I-TMEU1Y80,90,85
KEER=1POS L)

IPOSIII=IRPOS(J)

IPOS(J) =KEEP

SAVE=THUL)

THEEE=TN(D)

THOJVeSAVE: i
CONTINUE -« :
LFCTHEL) .OT . TRAYING GO TG 120
CONT INUE g .
NUMCNT=MINOT 1, 130) .

IFINUMCNT BT .11 GO 1O 180

Figure 30 (Continued)
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CAlLL 1GTMOV

JFINCBIDP2 . NE . 17+ RfTURN

CALL STINTCISYITA,ISAVE 1T, 1B1T KDFETN I
NDFA=MAXOD (11 ,NDFAI

GO 10 16

150 NUM=NUMCNT -1
1Sh0T=0
DO 1000 MI=) NUM
M= POSIML
TIDI=TMTIOFRIM)
(FOTTD1.6T,9000.) GO TO 1000
TT=TRAVTHM :
TRAVIHN=TTOD!
CALL TGTHMOV
TRAVIM=1T-TTDI
IF(M.GT.120) GO TOQ 750
IEtM. LT, 101y GO T0 500

THIS 1S A DEFENDER FIRING AT AN [INTRUDER

NDF=M-100
IF{NRADFOUINDF).LF. 1) GO TO 900
NOTYPelWTODEF ENDF
oo 300 1+1.9%
{PRR=TTGTPRINDTYP, |
¢ CIPRR.LT . 1) GO TO 1000
30 280 115=1,NTGO
IFINTGTYP(II1SI.NE.IPRR) GO TO 280
DO 270 K=1 ,NOFA
CALL STINTIISVIFA,1IiS K, IBIT KOFTTN, 3
[FLIBLT. LT 1 GOTO 276 .
IFINDEFEAIK ,NDF1 . LT, 1) GO YO 270
GO TO 320

270 CONTINUE

290 CONTINUE

300 GCONTINUE
G0 10 too0o

320 TMTOFRIM)=TMBRDI(NDTYP)
K1sK
IDAM=|
{SHOT =)
CALL DIRFIRCIDAM) o
IF(ISYMP(2) .GT.0) CALL SYMDET
NRADFD(NDF ) sNRADFD(NDFI-1""
{F(NRADFDINDF).LT. 1) THTOFRtM)«<9991.
NRFBDT(NDYVP)-NRFODV(NDYVPlOI ! v .
IFCIRUNS . KE .{PRINT) GOTO 340
AKIL=BH " HISSED 3
IF{IDAM.GT . 0)1AKIL=BH HIT HIM
PRINT 9003, NDF.ND‘VP.||5 NIGIYP(IIS)  AKIL ,PRBITY

003 FORMAT(Y DEF NO.*|%,* TYPE+, 12, FIRED AT INT NO. =,
P13, vy PE ol e AND'.AB.‘ PROB= ¢, F7.3)

340 [F(IDAM.LT.1) GO YO 47%
TGTYNWIT IS =TGTYNWIT15)+100000.
1F(NGTAWT . GY . OPCALL UNLT
LEFTINSLEFTIN-I
TGTVELtI16)=0..
TMTOFRt116)=8999, ;
CALL STINTCISVIFA,115,K,IBIT . KDFTTIN,2)
INTYP=NTGTYPIIIS)
NKILLDIINTYPI=NKILLDUINTYP)®
NKILLTsNKILLT ¢ g
LECNTTTCSCINTYP) GT .01 NSPLFT=NSPLFI=1 v
Ki=115 y e e
XFIX*0.0 ! "
IFINTTTMDCINTYP) . GT . 0)CALL DIVSET

w75 J0 Tl .
0O %85 1«1, NTGO | : :
CALL STINTEISVIFA, 14K, IBIT KDFTTN, 3r‘
PFCIBIT, LY. 1) GO . T0 %485

Figure 30. ~ {Continued) :
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485

NRF!RD(I)mNRPlRDlI?0!
IF(NRFIHO(I) NRQA)%BG.MBO‘NGS
THIOFR(1)=g .

JE|

CONTINUE

tFi01%0,99¢

THIS 1S aN INTRUDER FIRING AT A DEFENDER

S00

NINTT=NTGTYP (M)
LEUONRAGF I (M) LT . )60 10 800

DO 5060 1<1,5

IPRR-(DFDPR(NJNTT 11

IFCIPRR.LT. 1) 60 10 10p0

00 590 ue) NOFUD
IFCINTDER () . NE . IPRR) G0 10 390

00 580 K=| ,NDFa

IrrNOEFLAlK JI1.LT 11 6o o s8p

CALL STINY(ISVIFA M K, 1BIT, KDFTTN, 3)
LFeratr.Lr. ) go To 580

G0 TO G20

CONTINUE

CONTINUE

CONT { NUE

G0 T0 1000

TMIOFR(MI«TMHBRI (NINTT,

Klek

IDAMSp

NDF «NDEFEA (K, )

1SHOT

115em

CALL DIRFIR(IDAM)
NRADFICIIS)-N&AO‘I(IISl-l
LFONRADF LG 16y Lt I YTHTOFR IMImggeg .
NRFB]Y(NINTT]-NRFBITlNINTTt'l
[FUIRUNS  NE IPRINT) gp 10 640 .
AR L saH HISSLU A I R A o *
IFLIDAM.GT, AKIL < g WL o ‘
PRINT 9005, H NINT1 Nor,lutozrnNDF) AKIL PRELTY

FORMAT(+ | N) NO luy, TYPE'.IE. FIRED AT DFF NO.

e 2l VPl 18 ng ANO'.AB PROB« «,fF7, 31
IFCIpaM, LT, :» oo 10 990 } .
NDEEEA(K, J)e-NDF
NDIYFleYDEF(NDFl ) - =
NDFOA”(NDTYP)*NDFDAH(NDTVPhrl
rnrornenor‘znnn-qega«

G0 To 990

| VAPeM- |2 N
IFONVLIDFCIVAR) (T 1160 To 900
CALL NDFIRE

THTOFR(M) =TDBIFV (VAP ,
NVl[DF((VAP)-NVL‘DF(LVAE)-I

i’
. A
W,

JSHOT A

GO 10 '9gg
THIU!R(H)=9990.
GO 10 1000
lF(THYOFRlH) 6T, IRAVTM)GO T0 !QUO
GO 10 §p ;
CONT I NUE

My

flrxlsuor)so b

lF(NOBTPP-l?DEO
END -

Figure 30, (Continued)
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"SUBROUTINE STINTIISV,INT, 18T, KOF TN NI
DIMENS1ON rsvigan, Korx1~¢1001
| N B - ; -
el F
2 ] L
FIKILY.59) GO fo
T=11+15 L
K-59
GO TO (20,50, 100n:
l%V(krb-lSVIKT) OR.SHIFTL],
KDFTYN(!NY)-KDfYYN(lNYlOl
RETURN -
1SW=0
J=iSHW
KK=J,0R. Snlrfll
KK=.NOT . KK
ISVIKTY =[SV IKT), AND,KK
KDFYIN(INT)-KDFT!N(INYI
RETURN:
PBUTSHIFT(ISVIKT),
RE TURN
END

Figure 30.
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SUBRUUT INE EXPSKP

COMMON ACEP(S5.2)  ADEP 201 AEL (S .S, 91 AL(20) ,AIMPTX(%0) . AIMPTY (S50
TAUNCLC . ANGIiMP(10) ,AREL (5.2) ,AREP(20) ,AWIDLC ,AYYVP(10),0BFAE,
*DEF®TI(5) DEFL(S) DEFRAD(S) DEFWIS) . DEFX(20) ,DEFY(20) . DELATM(I0C .
TOLP.10) . DF TFAE ,DIRATK (10! . DIRDIS(10G) . DMPIIX(10.10) ,0MPLIY(10.10).
*LUDPRB(7) _D3DEL .F1i(5.5,.2),1C,101S0P_ 1DP(20.1%,2).1END.

CIIS.IMINE INDFA,INYIME(7),108(%000).!1PO, PRINT,IRNK(T) IRTFIR,
PURUNS . ISAVE ( 1SBL . ISVIFAC30) ., ISVLST ,ISYMP(3) ,ISYP,IT,I1ERGP,
CITGIPRIS , S)  IVAP IVEL , [MORD, IKTDEF(20) , IWTVAP(10)

COMMON JMARKL , JSELDS(7) ,KABOOM(S47)  KDFTIN(100) . KNRS . KOUNT (7).,
CRISAV(I00) KI.LCFOPT LCFYT LDFOPRIS.S5) LEFTIN . MADIV . NIFBT (7).,
*MODF .MTFAIS50) ,MUSH.NAF  NCTAW(100) ,ND.NDEFEA(1%,.20) .NDF .NCF &
*NDFAA NOFDAM!S)  NDFHD . NOFWT  NOVT , NGTAW(100) . NGTAMT .NGTAWI (100 .
CNIDBT(S) NITBT (S NKILL(S) NKILLD(S) NKILL1(S) NKILLT NMDET (7).
CNMINTT)  NMSHPT (7, NM! NOB.NOBEVT NOBTP2.NOIT, NOSTAT NRAD(S)
TNRADFD(2C) NRADF 1 (1U2)  NRAL(S) NROA NRFBDT(S) NRFBIT(S)
SNRFIHD(100) . NRS NSPLFT NSTICK!S0) NSUB(S) NTCOL1100) NTGL.NIGIP,
SNTGIYFI100) NTLC!IFCi0) NTLOST NTTTCS(%) NTTTMD(S) , NTTTRPi%) NVAP,
TNYFAEATIO)  NVLIDF(10D) NWEPVCIQ) 08X, ,0BY, 0BYPRT  PATRAD(S) PDLCF
COMMON PHDI(S5.5) ,PPEAF (7)) PRBITY PRDTINO(S . 7) . PRKLO(S, 7).
*PROBIL(840) .PRSWDO(S,.7) . RADFAE ,.RANGPR(BY0) ,RELRND!%) ,RELSUB(S) ,
“REFCI0) . RN, ROTOMPX(10,10) ,ROTOMPY(10.10) ., RSP(%) ,S(100i,SECON(7) .
*SiGCAD(S0).SIGARIS01 . SIGBD(S50) ,SIGOR(SU) ,STATAL(S,52)  SWPDEL (100",
“SYMDOF (5,71 SYMDIF(5,.7) . SYMDIS(?7.7), SYMMAX(3) TARHT (%), TARL (S
STARRAG(S) . TARW(S) . TDBIFV(10) ,TGTDEL (100),TGYOVL,TGTSPD,
CTGTVEL (100 TGTVLR. . TGTVSV, TGTXOL (100 , TGTYNKM(I00) ,TGTYGL (100 .
CIGTIYSY . THETA,THRSIG(S.5)  TIMEMV (100 .TMBRD(5) , TRSRI (5) , TMOLCF ,
CTMSHP T THTOFRO130:) . TOTSIM TRAVIM, XxCYCLE (T ., XDMP (10,100 ,XFIx,
CXMAX . AMIN.XODEF(20) . XGVP(10) .,

CFROVOCS0)  XROADt I  XSHATHIS0)  Xw!OTH YDIV(IOO0! . YOMP(10.10)
*T.ENGTH . YODEF (20 . YOVPI10) ,YRDFO 35, ,YROAD(1 1), ,YSHATH( S0

£L0C=08X

KT «k1SAVIISAVE

LOBIKT )«

NHANOBTP2 :

1FUIRUNS . EQ IPRINT) WRITE(6,1000!
FORMAT (¢ THE EXPLOSIVE SWEEP ROUTINE HAS REMOVED THE * .
“*FOLLOWING MINES*)

IF(LCFOPTY GT.1)GO TC 20

YDIST«O0BY*ALNGLC

RANGE=AWIOLC

G0 TO %0

Yi.OC=0BYeDF TFAE

YDIST=YLOC+RADFAE

YSTeYLOC-RADFAE

RANGE =RADFAE*"*2

KlakTel

1FC10B8(KT). LT 0) GO 1O 30

IWORD=108(KT)

CALL UNPACK

1FiNOBTITPR2-B190 200, 20

1F(0BY T YST: GO 10 30

GO '0 60

KTakTo]

IFL108(kT) LT 0) GO fCQ S0

I WORD«10B (KT

CALL UNPACK

IFINOBTPR2-8)60.,200.5

1F10BY.GT YDIST) GO 'O 200
DIST=ABS(X1LOC-08X)

{FCLCFOPT . GT . 1)DIST=DIST**2+(YLOC-0BY)**2
1FtOISY . GT.RANGE) GO TO S0

RNeRANF (DUMMY)

'$FIRN.GI . POLCF)IGO TO 50
IFUIRUNS . EQ. IPRINT) WRITEL6,1010) NOBTP2.08X.08Y
FORMAT(* 0BS (YPE« ¢, |5, OB X« °* . FB.2,°* 08 Y= °*,FO.2)
NMSHP T iNOBTP2 I aNMSWPT(NOBTP2) + 1
NMDET(NO@TP2) =NMDETINOBTP2) « |

CALL BOOMCIDET, i)

108(KT 1 ==}

5C 10 %0

Figure 30. (Continued)
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260 DO 2%0 !=1,NTGO
IF(TGTYNW(I) - T.99969.1G60 TO 250
IF(NCTAMI L) .NE . NCTARLISAVE)»IGO YO0 25C
SWPDEL (| ) sSHPDEL ( 1) ¢ THMOLCF .
DELATM(I)=THOLCF
TGTVEL (110
250 CONTINUE i
08X =xLOC 5
: NOBTP2=NB i
§ RETURN i
£ END i
t
£ 3
i Figure 30. (Continued) i
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500

35¢

600

700
7%0

900

LSUBROUTINE 'oTMOV

COMMON ACEPIS .2 (ADEPI201 ,AEL1S,9,9) A1(20) AIMPIX(S50) AIMPTY &
CALNGIC  ANGIMPLIO) (AREL 195 .2) AREP(20) . AWIDLC ,AYYVPi101.,.087AE .
CDFImMT (S DEFLIL%:  DEFRAD (S) DEFM(S)  DEFX(20) ,DEFY(20: . DELATMILIGO

*OFF (10 ,OFTFAE  DIRATK(IG:  DIRDIS(100" . OMPLIX(10,10) . DMPLIY 10,10},

C*OULPRB 7))  D3DEL .EI1(5.%,2),.1D.101SCP.10Pt20.15,2).1END,
CIIS.IMINE . INDFA INTIMECT), 108(5000),iPO,!PRINT IRNKIT7) IRTFIR,
CTRUNS , ISAVE . ISBL , ISVIFA(30) . ISVLSY ISYMFE (3, (SYP, T ITEROP,
*ITGTPRIS,5)  IVAP  IVEL , |HWORD,IWTDEF (20, I1WwTVAPLIO)

COMMON JMARKI ,JSELDS(7) . KABOOM(S%7) KOFTTN(I100) . KNRS KCUNT(7)
*¥»1SAVII00) K1, LCFOPT LCFTT LOFOPR(S 5)  LEFTIN MADIV NIFBT(7),
*MODE . MTFAISD) MUSH NAP NCTAWI100) ND.NODEFEA'1S,20) . .NOF NDFA,
*NDFAA NDFDAM(S) NOFHD . NOFHT  NOVT NGTAW(I100) NGTAWT NGTAKWI 100 .
SNIDRTIS) NLTBYT(S) NKILLES) NKILLD(S)  NKILLTI S  NKILLT NMDET (7
CNMINIET)  NMSHPT(7) ,NMT NOB,NOBEVYT NOBTP2 NOI~ NOSTAT NRAD(S: .
CNRADFO(20) ,NRADF1(100: ,NRAI(S) NRBA,NRFBOT(S) NRFBIT(S),

CNREIRD 100i . NRS NSPLFT NSTICK(%0) NSUB(S) NTCCL(100!) . NTGO,NTGTP,
CNTOLIYPCIOUY NTLCIF IO . NTLOST NTTTICS(S5) NTTTHO!S) NTTTRP(S) NVAF
CNVFAEA 10 NVLIDF (101  NWEPV(10),08X,0BY CBYPRT PATRAD(S) POLCYF
COMMON PHOI(S S) PPLAF(7) PRBITY PROTNO(S 7)) PRKLO(S, 7).,

*PROBIL (B%0) PRSWDODIH,7) . RADFAE . RANGPRI(B4%0) . RELRND(9)  RELSUB (S
*REP(10) RN ,ROTDOMPX(10,.10) ,ROTOMPY(10.10) ,RSP(S5),St100) . SECCN(
*S16AD(50) . SIGAR1S50) . S!1GBOIS0) ,SIOBRIS0)  STATALIS,52) SWPDEL (100,
*SYMDDF (5. 7) SYMOIF (5,71 . SYMDISI(T. 7). SYMMAX(3) TARHT(S)  TARL (%, .
*TARRAD'S ) , TARW!S) , TOBIFVLIO) TGTDELC(10GD)Y , TGYOVL ,TGTYSPOD,
*TGTVEL(T1UO0)  TGTVL2.16TVSY TGTXOL(100), TGTYNWI1QO0) . TGTYOL (100 .
CTGTYSV.THETA  THRSIG!S.S) . TIMEMVII00) THBRO(S)  TMBRItS) . THOLCF
CTMSWP Ty "MTOFR(130) , TUOTSIM TRAVIM XCYCLECT: XOMP (10 10 . xF X
CXMAX XKMIN RCDEF (20) . XOVFI(10),

*AxROFOC30: XROAD( il )  XSHATHISO)  XWIDTH YDLvi 100! , YONP (1O, 10,
SYLENGYH,YODEF (20) ,YOVP (1 0)  YROFOt30)  YROADI( 1) YSWATHISO)

DC 600 [=1 ,NTGO

IF(TGTINW(L) GT . 99890 ' G" 10 600
IFUTGTVEL (L)Y . GT.0.) GO TG S00
DELATMCO I ) =DELATM(]1)-TRAVTIH
IF(DELATMI1).GT . 0.00001) GO TO 5%0
TGIVEL (1)«TGTSPD
DTM«<ABS(DELATHC1))

DELATN(])=0. .
TOGTYNW( I )1 =TGTYNMIL)I+TGTSPD*DTH
TIMEMVI [ )T IMEMV(I)+DTH
IFCTMTOFR(1).GT.9000.) GO YO 600
THTIOFR(I11=TMTOFRI1)-DTH
IFCTMTOFRIL) LT . 0.)THTOFRI1)1e0.
GO TO 600

TOTYNM(I ) aTGTYNKM(I)¢TGTSODeTRAVTM
TIMEMV(I)TIMEMVIL)STRAVTH
IFCTHTOFR‘1).GT.9000.! GO YO 600
THTOFR(I1=THTIOFRIT)-TRAVTHM
IFCTMTIOFRII).LT.0.) TMTIOFR(1)1 =0,
CONTINUE

1FINDFWD.LT. 1) GO TO 750
NEND«“NDFWD+100

DO 7C0 (=101 ,NEND

IF(TMTOFRt!: .6GT.9000.) GO TO 700
TMIOFR(II1=THTOFRI])-TRAVTIM
IFCTMTIOFRII) LT 0.) THMTOFR(11=0
CONT I NUE

IF(NVAP LT . 1) RETURN
NEND=<120*NVAP

DO 900 1=121 ,NEND

IF(TMYOFR(1) . GY.9000.)» GO TO S00
THMTOFR(I1=THMTOFR(1)-TRAVTHM
ITFUTMTIOFROI) LT O 3 TMTOFRULI) 0.
CONTINUE

RETURN

END

Figure 30. (Concluded)
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SECTION V

SIMULATION MODEL

SEMAC is capable of simulating the passage of up to 100
intruder targets of five different types through an engagement
area defended by direct and indirect fire. The program can
consider up to 50 sortie aimpoints, 32,767 mines of seven
different types, ten indirect fire volley aimpoints with five
different types of indirect fire munitions, and 20 defenders
with five different direct fire weapon types. The intruders
can be in any formation desired, and are masked from the de-
fenders in selected portions of the engagement area by terrain
shielding. The intruders are capable of return fire and may
employ a variety of sweeping techniques.

TABLES AND ARRAYS

The three probability functions employed in SEMAC are en-
tered as tables which have been set at a maximum of three sets
of eight pairs of values for each target/mine combination
being evaluated. All probability inputs are stored in
PROBIL(840), and all corresponding range values are stored in
RANGPR(840). The first eight entries in each table contain
the probabilities of mine detection and corresponding ranges
for the first target type and the first mine type. The second
eight locations contain the probabilities that a detonated mine
of the first type will damage a target of the first type and
corresponding ranges. The third eight entries contain the
probakilities that a mine of the first type will detonate when
encountered by a target of the first type. The next three sets
of eight entries contain similar data for the first target type
and the second mine type, etc.

In addition, allocation is made in COMMON locations for a
number of other arrays. The COMMON statements which are used
in SEMAC are shown below.

COMMON ACEP(S5.2) ,ADEP (20 a:l.s.s,w.,u-eo:,un’rnsax.Anw!v:sn
'ﬂlNGLCAANGIHDllUl,Lﬂtkls.a).l'(F(?ﬂi.lHIDLC.AVVV’IIﬂl.UC'lC-
*DEFHT (8, ntil151.DttlADlS!.D(ful!n.bfflleol.D('V'eol OELATMI100) .
'nf.“llol.DflfAE.OIIATIlIDl.OIlDlSIlOO!.DHPIIlllo.lﬂl.DNPll\'lIO.I'J :
‘0UD’R.I7).D!OCL.EI(5.5.2).ID.IOXSO'.IDFlZO.IS.?).!CND.
'llS.IHIN(.INO"J“VIH(l’I.IO.lSOOOI.XPD.IP.i“'.IRNKI'Il.lﬂYFIﬂ.
'!ﬂUNS.ISAVE.ISOL.ISVH‘lllui.ISVLS".ISVN’(J).ISV’.|I.|7tQOP.
'I?GIPQGS.Si.lvtﬁ.IVCL.lHOlD.Iu'D('I?Oi.INVVQPlIO'

COMMON Jrumu.JG(LDS(?:.xl.oontsn'n.«ortvmllh.luns.nouurth.

CNMINCT) .NNSN97|‘H.NH’.NO'.NO'EVY.NORYPE.NOI'.OAOS'IY.NRlDl!’.
‘uonnrn(env,nnnot111ooz,unA|«51.NQGA.NQF001IS).NQFOIYISI.

161

. |

e e o T R B S R e T ——

B e Sl



TNHEIRDCI00) NRS NSPLFT NSTICKI(S0) , NSUBIS) NTCOL(L100) .NTGO,NTGTP,
*NTGTYPC100) NTLCIFI10) NTLOSY NTTTCS(S) NTTTHMDI(S) NTITTRP(S) NVAP,
CNVFAEACLID) . NVLIDFC10) . NWEPVI10).00X,.08Y,.0BYPRT PATRAD(S) POLCF
COMMON PHDI(S,.%) ,PPEAF (71 PRBITY PRDINC(S,7) PRKLO(S,7),
*PROBIL1BYC) PRSWDO!S,.7) RADFAE .RANGPRI(B%G) ,RELRND(S) ,RELSUB (%) .
*REP(10) . RN ROTOMPX (10,10 . ROTDMPY(10,10) .RSP(%),S(100) ,SECONIT),
*S!GAD(S0) .SIGAR(IS0) . SIGBO!S0) . SIGOR(S0) . STATAL(S,%52) ,SHPDEL (100, 5. |
CSYMDUL 95.7) SYMDIF(S5.7) . SYMDIS(T7,7) , SYMMAX(3) , TARHT(S) . TARL'5) .

*TARRAD(S)  TARWIS) ,TDBIFV(10),TGYDEL(100).TGTOVL ,TGTSPOD,

STGIVELCI00) . TGTVL2,TGTVSY,TGYXOL(100) . TGTYNW(100),TOBTYOL (106G,

*TGTYSYV THETA . THRSIG(S5,%5)  TIMEMV(100) ,THMBRD(S) , THORI (%) THMDLCF .

CTMSWP(T) ,TMTOFR(130) . TOTSIM THAVTIM XCYCLE(T) . XOMPt(10,10).XF|x,
CYMAY _XMIN,XODEF(20) . XOVPI10),
*ArDE O30  XROAD(I 1), XSWATHISO) . XWIDTH,. YDIV(10C),YDMP(10.10)

“YLENGTH, YODEF (201 .YOVP 10 ,YRDFO(Z0) ,YROAD(11) , YSHATH(S0)

All variables which appear in these statements are in-
dividually defined in the List of Symbols and Abbreviations
(Simulation Model).

DISCUSSION OF SIMULATION 1

The remainder of this section discusses in detail the
coding of the various subroutines.

Program MAIN

Program MAIN exercises control over the simulation by
calling the various processing subroutines in a manner defined
by the program logic. The first executable statement:

Lol el

“READ =« 0

initializes KREAD at the beginning of the job. The next state-
ment:

CALL READIN (KREAD) 5 ;

b4

transfers control to Subroutine READIN. This subroutine reads
the data for the first case (KREAD=0) and performs several
iteration independent calculations. The statement:

&M‘%me." Dt

[

et CALL SETUP
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is the return point for each iteration. Subroutine SETUP per-
forms iteration-dependent calculations. The statements:

% CALl ROAD
CALL SORTIIOR. NOB)
1§ EFTIN.EQ Ul G50 10 1AD

transfer control to Subroutine ROAD to initialize target travel
on a travel path segment. Subroutine SORT performs a Singleton
sort on the event information array [IOB(5000)] to order the
array by increasing event Y coordinate. If all targets have
been damaged or have breached the engagement area, transfer is
made to determine if the last travel path segment has been
traversed. The next statements:

10 CaLL LOOPS
TOTVSV=TGTVEL t | SAVE )
PO« M
isYypP~Q
Y KTSAY A vE
!WORD + IGH!I¥P T
CALL UNPACK
1BYPRT=0OBY

call Subroutine LOOPS to determine the next event and unpack
the information for the event. The statement:

CALL CxEvTwm

provides a transfer to Subroutine CKEVTM to process all time
oriented events involving direct and indirect fire. If the
event target was damaged by direct or indirect fire, the next §
statement:

1#*TOGTYNKWI {SAVE) .GT .99590 ' GO TO 110

removes this target from further consideration. Otherwise,
the following statements:

IFLIGTIVSY 6GY . 0 016G 10 S0
KiSAVIISVLST leKTSAV ISeLSTY =]
Ge 10 30
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determine if the event target is in a delay condition and pro-
vides transfer to Subroutine LOOPS to determine the next event.
The following statement:

%0 6C 10 (T2.72,72.782 re.r12.72.1%.72.72.72.72.72.72.72.

*80.110,100,77) NOBTPE

N

provides transfers to the proper subroutine based on the event.
If the event is one for a target/mine encounter, the next §
statement:

¢ CALL TGTMIN

calls Subroutine TGTMIN to evaluate the target/mine inter-

actions. If any targets are associated with other targets as :
a group and if a target is damaged in this event, the next &
statements: !

IFI(NGTAWT . GE | . AND I1SYP EG 2 CALL uNIT
GO 10 110 |

provide transfer to Subroutine UNIT to determine whether any
unit movement of targets is required. If the event is one for
a target/travel path boundary, the statements:

75 CALL EVENTC
GOTG 110

calls Subroutine EVENTC to evaluate the target/boundary event.
The next statements:

77 1P UTGTXOLUISAVE)  NE.OBX.0R NTGTYP!ISAVE) NE LCFI1T1G0 10O 150

CallL EXPSWP {1
@ 6O 10 110 4
P 1
¥

3

: provide a call to Subroutine EXPSWP if the event target has

reached a point along a travel path segment where line charge . j
or fuel air explosive sweeping devices will be employed. %
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If the event target is leading the column that initiates

an indirect fire vollexl4§hg~£ollewtng~st§féﬁents:

80 1F(IT.NE NC!A«IIQAV::-GO 0 150
IVAPe I NI NE
CALL WNOFIRE
CAtL @OOm(IDETY
'NOFAe)
PORBIKT i«
NVLID'tlvAP)-NVl|or(|'APl 1
:nrorn:vaP..ao..yog;rv,lv.,,

call Subroutine NDFIRE to evaluate the indirect fire volley at
the aimpoint. Subroutine BOOM is called to set the flag bit
on for this event to insure that the remaining volleys for
this aimpoint arrive on a time basis. When a target has en-
countered a direct fire area exit boundary, the following
statements:

100 caiLL SVIN'IISVICI.ISlVC.I'.:.I’.ﬂDFT'N.PI
Irl«orIYNIISAvt\.Gv C) 60 To 192
NQFIQD'ISAVE0~0
YHYOFRIISAVE!-OQSD

102 Jaaep
00 10 Jel.,30
lflISvlFAlJlOIOS.IOS

103 JAAey

05 CONTINUE
IFryan. LY. ) GO 10 109
nor.-HOOIJll.ls)

IFINDFaA LY 1 INDFA: g
GO T0 i10
109 NDFa=p

Provide a call to Subroutine STINT to set the flag bit off for
the event target_in the direct fire area. This eliminates the
target from any consideration by direct fire. This section

of coding also determines the largest direct fire area number
that contains at least one intruder. The next statements:

119 1F(NOBEVT OY.O.AND.I&UNS.CO.IPQ:N‘!
* CALL PRINTO
NOBEVY-lADS(NOQQVY'

output if required and if a mine is swept or detonated in the
event. The next statements: ;

'FLINDFA)Y 130, 80
130 UAaep
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N0 148 t=1 . NVAP
1F (NvL IDF (111140 148 ¥ 3¢

139 JAA=L

LwD CONTINUE )
INDF A= JAA

determine if all volleys have been fired at every indirect fire
aimpoint and sets the indirect fire flag. If all targets which
are capable of sweeping have been damaged or have preached the

minefield, the statements:

150 IFI(NSPLET O 0.0R KNRS . Nf _NRS. 50 T0 159
HSPLFT-973499
no 1%e -i . NIGO
1F 1 TGTVYNHI LT 29970 1 3TVER = 1GTOVE
4@ CONTINUL

1616PD=10LTONVL

set the undamaged target velocities to normal speed. The next
statement:

166 16 HEFTIN 6T . 0y GO 10 30

branches to Subroutine LOOPS if any targets have not completed
traversing the travel path.segment and have not been damaged.
If all targets are damaged or have traversed the travel path

segment, the statement:

160 )7 (kK NRS . NE NRS) 60 10 2%

branches to Subroutine ROAD if more travel path segments are
to be traversed. Otherwise, the statements:

CAL PRINTR
1F IRUNS LT NOlT) GO 10 U

call Subroutine PRINTR to print the results for the iteration

and, if more iterations are required, branch to Subroutine " 1

SETUP to prepare for the next iteration. If all iterations

have been completed, the statements: L
KKREAD = 1

o f0o 5
CND
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transfer control to Subroutine READIN to read data cards for
the next case, or the program is terminated if all cases have
been processed.

Subroutine READIN

This subroutine reads in the data cards and performs
initial calculations which are independent of the iteration.
The statements:

CIMENSION ORY %) [ ORY %) XYMSIW) RNGSY(3)
DIMENS | ON wW0O; 9:,5(:3rr-7~_nﬂnerﬂcel.nano'Pwan
PAjA PTEST 75k 994/

provide local storage for input variables and initialize the
value of ITEST. If this is the first call to Subroutine
READIN, the statements:

REMIND °

WRITE(6,1%80)
1+ tKREAD.EG. ') GO 10 2w
CaLlL REPRNT

B010 DO 7 (=] ,8%0
PROBiILI1) =« 0.0
RANGPRI(11 = 0.0

? CONT INUVE
ND=O
CO 8 U=1,1%
00 8 1=1,20

3 NDEFEACY,l1=Q

LLFOPTeQ
MADIVE=D
00 9 i=1.%
NRAL(I)=NRAD(1) =D
TARRAD(I)=TARL (1) =TARWI {1 «sTARHT ([ )aD.
REPII1)I®REP( 1210,
DEP:{1)1«DEP(I*2)1+D.

NSUB (1)1
00 8 U=1.7
SYMDOF (] ,J1=0.
9 SYMDIF(l ,J)i=0.
00 10 te1,?
TMSHP (1) eSECON( ! ) =SECOFF (1 )1eXCYCLE ) ofi

DO 10 J=1.7
10 SYMDISU(I.,J1e=0.
IEND= O

call System Subroutine REPRNT to list the input data on the
output device, and initialize several variables at the begin-
ning of the job. The statements:

e IEND= 1END- |
JMARK ] e |
IRUNS-C
D0 23 i1-!.100

23 DELATM! ! ey
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e
AL

AT

00 29 1«1 .7
¢S INTIME(Y ) =0

initialize variables at the beginning of each data set. The
first card of each subdeck, which must be a title card, is
read by the statements:

.

KEAD'!w 90001 MOL
DECODE (B0 .9000.HOL INPU!

IFOINPLT £Q.1TEST) CALL EXTD

DECODE (N,M,HOL) is a Control Data Corporation system function
which provides for the decoding of N characters of Hollerith
information by Format M. A check is made on the first card of
each subdeck to determine if it is a Card Type 999, which sig-
nals the end of the job. The statements:

wo 38 o=t .52
0o 48 1«1 .5
STATAL(! ,J)eD
18 CONYTINUE
DU READIY ., 900010

3000 FORMAT(BALO:
ULCGDE !5 .900! . HOL * INPLT
1001 FORMAT (1S

are executed next to initialize variables, read a data card, -
and decode the card type. Branches to the appropriate section
of coding to obtain the data values on the card are provided
by the statements:

CHUINPUT EQ 991 GO TO 7000

(FCINFUT . GT 10090 GO 10 5500

60 VO'IOO.EOO.!DO.NDO.SOO.GDD.7OO.BDO.9i’.tDuU.l!00.1205.5!ﬂﬁ_.“ﬁu
*.1%00.1600,:700.16500,196C 2000,2100.2200.2300 ~2“001 INPUT

The following sections are similar in that they decode input
data on a particular card. For Card Type 1, the decoding
statements are:

100 D[CODEKBD.QDUE.NOLINAP.N'GU‘NYGYP.NUAY.NOS'AT,lPﬂlNY.S[[D.
*NMT MODE .NVAP NDFAA NOFWD, NRBA
9002 FORMAT(SX . B1%.F10.2,619)
IF(SEED . LE.O. ) SEED=RANF (DUMMY)
CALL RANSETISCED)
GO Y0 8¢C
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If the value of SEED is zero, a call to RANF (the Control Data
Corporation system uniform random number generator) is per-
formed to determine a starting value. The call to RANSET
causes RANF to start with the value of SEED. For Card Types
2, 3, and 4, the decoding statements are:

200 DECODE (B0.9003 HOLILCFOPT YLENGTH NWIOTH, THETA DIDEL .
CUISYMPUOL) . 1=1.3) 1SOL . ITEROP IDISOP

9C03 FORMAT(SX,15,2F10.2,.2F%.2.%15.12.13)
50 10 %0

300 DECODE(BO0.900% . HOLINTN NTGTYPINTN) NCTAW(NTNI NGTAWINTINI

*TGTXOLUINTNI  TGTYOLENTN) N1 N2 N3 Nw T1 T2
I1FINL.LT. 1150 10 S0
NTIGTYPINI ) =N2
NCTAWINI ) =N
NGTAWIN! I =Ny
TGIXOL (N )eT ]
TGTYOLINLY =T

GU0N FORMATI2i9Y 1S, 11, 1w, iS.PF!10C 2
GC 10 S0
+07 DECODE(B0.9005.HOLIITYP  TARL I I'YP) TARWIITYP !  TAQRAD'iTYP)
CTARMT(ITYP) . TMBRI(ITYP)  NRAI(ITYP) ,(LDFOPR'ITYP ') . 1e).9%9),

CNTITCS(ITYP) NTTTHMO(ITYP) NTTTRPIITYP)
IFINTTTMDC(ITYP) GT O0IMADIVe=]

Q00% FORMAT(ISX 1% «f10 2.F5 2. 15,511 .3198
GO0 10 50

For Card Types 5, 6, 7, 8, and 9, the decoding statements are:

500 DECODE (B0.9091 . HOL'IVAP,  IROAD . XOVP I VAP! ,YOVPI I VAP) AaYYVPIIVAP)
*NVFAEAUIVAP) NHEPY(IVAP)  IWTVAP(IVAP) NTLCIF(IVAP) TOBIFVIIVAP)
909! FORMAT(10X,21%,3F10.2.%1%,F10.2)
IVPOe IFIX(XOVPIIVAPI®100.)
XOVPIIVAP)IsFLOAT(|[VPO*100*IROAD*ISIGNCIL IVPOI)
GO 10 SO
f00 DECODE(BC.9090 . .HOL "I VAP, IWEPV DMP I IXIIVAP IWEPV),
CDMPIIY(IVAP, INEPV)
9090 FORMAT ! IOX,.2!5.2F10.2)
GO 10 S0
700 DECODE(BC,901%5 ,HOL ' IVAP | WT ANGIMP(IVAP) REP(IVAP) DEP(IVAP)
SNSUB(IWT) RELSUBLIWT) PATRAD(IKT) RELRND(INWT)
9015 FORMAT (SXx . 215,F8 2.2F10.2.1%5.3F10 29
GO 10 SO
B00 DECODE (80,9089 ,HOLINRS TGTOVL .TGTVLR
9089 FORMAT (10X, ,15.2F1C.2
TGTOVL=TGTOVL*088.
TGTVL2=TGTVL2*688.
NeNRS+ |
READ(4.9007) (XROAD( 1) ,YROADC( I .1 =1 N}
9007 FORMAT(BFI10.2)
GO 10 S0
990 DECODE(BO.9013 . HOL ! 1AP MTIFA(IAP) NSTICKIIAP) AIMPIX(|AP)
CAIMPTY(IAP)  YSHATHITAP)  XSWATHI1AP)
401 FORMAT (95X, 319 wF10 29
50 10 S50

The value 88 is used to convert miles per hour to feet per

minute. For Card Types 10 and 11, the decoding statements
are:
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Goo DECODE!OO.9O’2.~0LIIAP.SIGAH:IAPI.SIGADIIAF!.S'GOD4'AP».SIGBOIlA“I
9012 FORMAT(SX .18 uwFi1g 2,
GO 10 50
ti0o0 D‘COOElBO‘QOOB.NDL)"’.JS[LDS!H'I,IHSHPIHI).DUU?QG(HY!_PP[A!lH')
4009 FORMAT(10X,21%,3F10. 2,
IFJSELDSIMT).GT .0y GO TOo So
D0 902 M« Nap -
IF(MTFACM) . EQ.MT) GO 10 903
S02 CONTINUE
90 J=0
905 READ(Y4 . 30071 ORX (1) ORY (1) =] i
DO 910 1) .
WRITE(2) ORXt1) ORviI1), M7
IFUJU+] . EQ NSTICKIM)I, GO TO %0
910 CONTINUE
Jegorw
G0 T0 S0%

If the value of JSELDS (MT) is zero, the nominal X and Y co-
ordinates of each mine (measured relative to the sortie aim-
point) are read in and written on Tape 2. For Card Types
12, 13, and 14, the decoding statements are:

1200 DECOD((GO.QOlU.kOlIH‘.'S'"DIS'H'.JI,J-I.7
901 FORMAT(iOR. 1% 715 »,

GO To sn

3G C[CODE'GO.SUIO.NOLIIu'.‘S'HDD'IINY.JI ot T
GO TO %0

“00 D(COD[!BO.QO!O.NOLvIH‘. SYMOIFCIMT, J) 5wy 7,
G® 10 %0

For Card Types 15, 16, and 17, the decoding statements are:

1500 DECODE 180.90i1.HOL ! HY.SECONlH'|.sccorr:n'l.uounrnnvv.lnuu«nll
90!t FORMAT (10X1%.3F5.2 218,
INTIME(MT)«;

GO Y0 %0
i6Co0 DECODE(!Q.SOQh.NOLINUHOtf.lu!DkleUHDEV).lODEFINUHUEF'.
= ‘VODEF(NUND['l,lNDEFCAIJ.NUHDEf).J-I.ISI
S09% FORHAT(S‘.E’S.EFIO.E.lSl?l
GO0 T0 S0
1700 DECODE&Su.sngs.usLluur.IROAD.:xvﬂs-|1.1-:.u:
9093 FORHAI(EX.E!S.MFIU.?I
L=0 ®
DO 1705 11,2
NO=ND o+

leHI-lrlllkVNSlI‘Li'luﬂ.I
anrO(NoyanoArulxvnlclsxonnl,|:vu|:o|nono:
lan?-lfth!VNS'l-Pl'IOO )

VﬁDFO(NDl-TLOAflIIVHE'l51GNJI.lt'"?)'NUfl
L=t
170% CONTINUE
GO 10 S0
P R T ST R e e i AT 5 Y
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For Card Types 18, 19, and 20, the decoding statements are:

1800 DECODE(®0.9016.MOL 111 .J1.PHD(11.J1),12,J2.P2.19,43.P3,

Cle U . Py, 19,.08.P5

9016 FORMAT(SX , S(218.F5.2))

1F(12.LT.1) GO T0 90
PHD(12,92)eP2
IF(13.LT.1100 Y0 S0
PHD(13,JU31P3
IF(I%.LT. 1160 TO S0
PHO (14, J%) ePy
IFCIS.LT.1) GO TO %0
PHD(I1%,US)ePS

GO TO S0

1900 DECODE(80.9017 . HOLI 11, J1 NI . EVE,I2,J2.N2.EV2.13,03.N3.EVS
9017 FORMAT(SX . 3(315.F10.2))

ElLCI1 . Jt1,1)eN)
ElLCl1.J1,2)1EVI
1Fi{12.LT. 1) 6O TO S0
Elc12,02,.11en2
Elcia,v2.2reEve
IFC13.LT. 1) 60 TO S0
E1C13,U3,1)eN3
E1C13,J3,.2)1EV3

G0 10 SO

2000 DECODE(80.90%0.HO0L) NOFTYP DEFLINDFTYP) DEFHINDFTYP)

*OEFRAD(NDFTYP) . DEFHT(NOFTYP) THBRDI(NOFTYP) NRAD(NDFTYP) .
SCITGTPRI(NDFTYP 1) 1e1,9)

9030 FORMAT(SKX.I19.4F10.2.F%5.2.18.911) |

00 Y0 SO

The following statements decode Card Types 21, 22, 23, and 24.

2100
905!

2200
9082

2300
9053

2400

9029

DECODE(G0.9091 . HMOL) (1. A1}, AREP! ADEPI . 12.412,.AREP2 ADEP2
FORMNAT(SX .15 ,3F10.2.9%,15.3F10.2)
Al(l1)1eCOS(AlL® . 017%3329)
AREP(11)=AREP]
ADEP(11)=ADEP)
IFC12.L7.1) G0 TO S0
Al (12)=COS(AlI2° 01799329
AREP ([ 2) =AREP?
ADEP(12)<ADEP2
60 T0 %0
DECODE(00.90%2.M0L) 1,5, K. N, AEV.AREL 1 .ACEPI
FORMAT(SX ,vIS5,.F10.2.FS.2.F10.2)
AEN(1,J,2°K-1)eN
AEI(l . .J.2°K)1=AEY
Lel
IFIK.GT. 1) Ley
AREL (L .K)eAREL !
IF(N.GT. 1) ACEP(L .XK)=ACEP]
GO T0 S0
DECODE (90.9093.HOL T1.J90.,K1,10P1,12,92.%2,10P2.13,43.x3.10P3
FORMAT(SX,3(%I15,8x1)
IDP(I1.,J1.X1)=10DP1
IFC12.LT.1) GO 7O SO
10P112,42.x2)e10P2
IFCI3.LT.1) GO TO S0
IOP(I3,U3.K3)1e10P3
G0 Y0 S0
OECODE (80.9029.HOL )LCFTT . OBFAE .OF TFAE . RADFAE . ALNGLC .
CAMIOLC . TMDLCF ,POLCF
FORMAT (SK,19,7F10.2)
00 T0 So
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For card types greater than 1000, the decoding statements are:

6900 OECODE (80,9008 ,.HOL) NT . NM _NTB (PROBTP(I). 1= .8)
90CH FORMAT(IX. 11 .l2.i1,.FS.2.7¢F10.2)
READ(%.9008) NT . NM . NTB, (RANGTP (L) 1=t 8)
NTABLES(NT-1)1°21+(NM-1)1°3.NTB i

LL=B*(NTABLE -1

06 6910 1=1.9

PROB!ILILL*1)«PROBTPI(1)
6310 RANGPRILL*1)=RANGTPI(1)

GO Y0 %0

“

Transfer is made to statement 6900 for input of each probabil-

ity function. The target type, mine type, and table number are

decoded, and the probability and corresponding range values are

stored in appropriate array locations. When a Card Type 99 sig- :
nals the end of the data for the subdeck, the following section !
performs various calculations required for the case. The state- !
ments: 2

7000 DO 7009 i=! . NMT
MCYCLE (1) =SECONI 1) +SECOTF (L)
NMIN(1)aD
DO 700% J=1 . NAP
IF(MTFACY) EQ.1) NMINCI)eNMINCI)eNSTICK ()
7005 CONTINUE
IRTFIReO
00 7006 1=!.5
IFINRALLL).LT. 1) GO TO 7006
IRTFIRe1
7006 NITBT ()10
NGTAWT=0
DO 7008 !=1,NTGO
NeNTGTYP( L)
NGTAMT eNGTAWT ¢ NCTAWC L)
7008 NITBYINISNITBT(N)+}

compute the duration of the fuze timing cycle (if any), the
total number of mines emplaced by type, and the total number
of targets by type. If sympathetic detonations for mines are
being evaluated, the statements:

IFCISYNP LY LT . 1) GO TO 7015 1
SYMMAN(1)=0.
00 7010 [=1 NMT
DO 7010 J=1.?
SYMDIS([.,J)=aSYMDIS(i, Jree
7010 SYMMAX(|)eAMAX! (SYMMAXIL) SYMDISCL, J))
SYMMAXK (1) =SQORTISYMMAX (1)
7019 RSPHAAD 3

172

SR - g en




- R A A

compute the maximum distance at which sympathetic detonations
can occur. If sympathetic detonations are being evaluated for
direct fire rounds, the following statements:

IFClSmMP(2) . LT 1) GO 0 7017
SYMMAX (210
DG 7016 1e1.5
00 7016 J=1.7
SYMODF LI, J)=SYMDDF (1. J1ve2
7016 SYMMAX(2)=AMAX]I (SYMMAX(2) ,SYMDDF (2,
SYMMAX(2)=SQRT (SYMMAX(2))

compute the maximum distance at which sympathetic detonations
can occur. If sympathetic detonations for indirect fire
rounds are being evaluated, the following statements:

7017 IFCISYNMPL3) . LT 1) GO YO 7019
SYMMAX(3)eQ
DC 7018 1=-!.%
00 7018 J=i1 .7
SYMOIF (Ll S3eSYMDIF (!, oo,

7018 SvnnAAISD-AlAlllsvnnAl«!l,svnoltll_Jln
SYMMAX(3)1«eSQRT (SYMMax(3))

compute the maximum distance at which sympathetic detonations
can occur. The next section of coding:

7019 (FiNMT LT . L) GO TO 7CuS
00 7040 (=il ,NTGTP
RSPt1)1e0.

00 7039 Jril . NMT
NTe(l-11%2)019-1143

20 7030 k=1.3
NTleB* (NTeK-1)
00 7070 Le1.8
IF(PROBIL(NTI®L) . €EQ.C. 1 50 10 7022
7070 CONTINUE
7022 RNGSV(K)I=RANGPRINT | +( )
7030 CONTINUE
PRSADO( I, JISRANGSV (1)
PRXLO(I,J)eRNGSV (2}
PROTNO(L ,J)=RNGSVI( 3
RSP (1) =AMAXL(RSP(1) RNGSV(1) ANGSVI(3) )
QSFNAX'CNAIIlﬂSPﬂll.RNGSVI!l.RﬂOSVIJ'
7035 CONTINUE
1FIMADIV.GT.0) RSP(!)=RSP(])+30.
7040 CONTINUE
TFIMADIV.GT 0) RSPMAX:=RSPMAXSIH

determines the minimum ranges at which each of the input prob-
ability functions are zero and computes values for the range

‘of influence for each target type and the maximum range of in-

fluence. The largest possible diversion offset distance (30
feet) is added to the range of influence if target diversion
is being considered. The next group of statements:
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TO4S NMINaXMAXeQ
CC 7060 (1.5
7060 NIDBT (1 )=D
NDFWT =<0
1FINDFWD.LT 1160 TO 7085%
DO 7079 1=1 NDFWD
Ne TWTODEF (1
7075 NIOBT (NI SNIDBTIN) ¢}
DO 7080 11,5
IFINIDBT (1) . GT.0) NDFWT«NDFWY o1
7080 CONTINUE
7085 CONTINUE
DG 2100 1«] NTGOD
XMAX-AMAX] (XMAX , TGTXOL (1))
7100 XMIN-AMINI(CXMIN,TGTXOL (1))
XMAX=YXMAX+RSPMAX
XMINSXMIN-RSPMAX
It xMAX . GT 1638.) XMAX=|63B
L otxMIN LT 1638 ) XMIN=-1€£29

determine the number of defender targets by type, the total
number of defender weapon types, and the maximum and minimum
X coordinates within which mines will be retained for the
case. The following statements:

IFINVAP LT .11 GO 109998
D0 8200 (=1 NVAF
COSA=COSiAYYVPI ) 01745329258
SINASSINIAYYVPII'* 01 7453292%68)
XORGVP«FLOAT(IFIXI(XOVP(1)’100.117/10C
YORGVP=YOVP( !
NWVeaNWEPV L)
IFINWY.LT 1160 10 8200
00 9180 U= NWV
IDNP(I.Jl-lORGVPODHPlIl(I.Jl’COSl'DHPll'll.Jl'SlNA
'DH?II.J!'VORGVP'DHPllvtI.JI'COSA*DHPIll'l.J)'SlNl
#1330 CONTINUE
8200 COMYINUE

transform the desired mean points of impact for each round
in each indirect fire volley into the map coordinate system
[Equations (38) and (39)]. The last group of statements in
the subroutine:

GO 89%00 1«1 NTIGTP
AMCAMAXI CTARL (1), TARW( 1 1)
DO 8900 J<1 ,NVAP h
KelWTVAPR(y;
THRSIG(K 1 isty WU TAMAXTTREP(J) ,DEP(J)I ) +AMISQRTIEI(K, i .2) 11902

8300 CONTINUE

9998 RETURN

1480 FORMAT(H1}
END

compute the distances beyond which the effects of an indirect
fire round are not considered.
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Subroutine SETUP

This subroutine performs iteration-dependent calculations
and determines the mine X and Y coordinates. The first exe-
cutable statements:

11 =« 0

IGISPDTGT VLR

IF(MODE LT 317GTSPD=TGTOVL

REMIND | v

REXIND 2

IRUNS = TRUNS |

00 ‘300 !=1.%

NKILLICT) «NKILLD(I)«NRFBIT( (1 «NRFBOT(I)=NDFDAM( 110

300 NXILL (]l 1=0
co !ﬂﬁl!-l.NVAP
NVLIDF L) =NVFAEALT)

309 CONTINUE
00 310 1=1.,7

310 NMSWPT{[)+NMDET (1 )eMIFBT(]l =0
DO 319 Je1.20
00 375 1=1.1%

3iS NDEFEA(]  Jr=|ABSINDETFACL, U
DO 320 J=1.19%
ISVIFA(J®15)20

320 1SVIFALJUYI=0 ?
00 32% Je1,130

329 TMTOFR(J)=9990.
00 330-1s1.108
KDFTTNC(I)=0
NRFIRD(1)0

330 DELATM({)=0.,
NKILLT=NSPLFT=0
NTLOSf=0
NOBEVTe|
THET = . 017%53295°THETA
SINT«SINITHET
COSTCOS(THET)
KNRS =0
XW2eXWIDTH/ 2.0
YL2=YLENGTH/E ©
DO 210 le) S’

210 FaABOOM [1+0
NO® -
NOBTPE R

TeQ

N-NRS .
NOBNOE N

i
initialize variables and set to zero the 547 words containing
the mine detonation flag bits. The next statements:

00 200 le1.N
2 0 WMRITEC!) XROAD! 1! YARCAD(1)  NOBTP2 I

write the X and Y coordinates of the travel path end points on
Tape 1. Next, a double-nested DO LOOP is entered to determine
the mine locations for the iteration. The statements:
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T

..1'_ L i
It *NAP T 1y GO TO 160
O 146 U= NAP
U ALL ﬁNORHllNll
ALL RNORMIRNZ)
REWIND 2
MT«MTIFALY)
iTep
NINSTICK (U
L0 146 te) . N
-ALL RNORM(ANS)
-ALL RNORM(RNY)
NOB1PR2amY
select two normal random numbers for use with the aiming error
standard deviations. The mine type for the sortie aimpoint is
determined, and, inside the inner DO LOOP, two normal random
numbers are selected for use with the ballistic error standard
deviations. If the nominal mine locations about the sortie
aimpoint are read in from cards, the statements:
IF I JSELDSI(MT ) 120,130
130 READ(2) ORX ,ORY NOBTP2
IFiINOBTP2 NE MY, GO TO 13¢0
GO T0 1%5¢
read the nominal mine X and Y coordinates from Tape 2. Other-
wise, the statements:
120 GO vo|122.|25.|?5.|ee~.45c105-~'
122 CALL RNORMIRSTART)
DHXGISRATN|J)/5 *RSTART
IFEJSELDS(MT)-w) 123, 126,123
123 CALL RNORMI(RSTART)
ORYeYSWATH! U1 /6. *RSTART
GO 10 150
109 ORKeXSWATH! JI s (RANFIDUMMY ) Ly
PFTJUSELDS (M1 -3) 126.123.126 ’
ie6 Ovv-vﬁuliuxgl-:ﬂaurluunﬂvl [
determine the mean points of impact in range and deflection
from either normal or uniform distributions of mines depend-
ing upon the value of JSELDS (MT) . For normal distributions,
the values of XSWATH(J) and YSWATH(J) contain six standard
deviations:; therefore, these values are divided by the value
| 6 to obtain the one-sigma values in the statements:
f i5G OHI-ORI~HNI‘S!GADIJD-RNA‘SIGBUIJ-
i on-onVoRNH'SlGAR!JI-ﬂNW'SIGBR!J'
K OEI-AINWF--'l~‘“l'COSV~ONY'S!NT
; OBY«AIMPIv(J1-0RKSGINTeNRYCOGT
i
B 176
3
é
£
i
{1




Qo e

The mine X and Y coordinates with respect to the sortie aim-
point are computed [Equations (1) and (2)] and are then trans-
formed into the map coordinate system [Equations (5) and (6)].
If the mine location is within the rectangle defining the area
through which the targets are to travel, the statements:

IF(ABS(OUX),OY.X“?.OR.ABSlOBY).OI.YLai GO TO 1486
t43 RN « RANF( DUMMY .
IFCRN-DUDPRB(MT)Y) 20,20,25
20 NOBTP2eNOBTP2+H

compare a uniform random number to the probability of mine mal-
function [Equation (7)]. 1If the mine is a dud, the quantity 8
is added to the mine type to reflect this condition. If the
mine has a fuze timing cycle or target counting capability,

the statements: , . ;

25 IFCINTIMELMT) EQ.0! GO TO 1w
RN « RANF (DUMMY)
LIsRNYXCYCLE(MT)
1F (MOUNTIMT) . OT . 0) 1 ToKQUNT(MT)
FE O LIRNKIMT)  GT.0) AT IFIX{ITORN) ¢

i
kS

compufélthe,random)stqrting“point,forgthe”mine;{Equatiohn(IQL]
or set the target count at which the mine will arm.  This can
be a random integer number of target counts varying from 1 up
to a preset maximum. If Tactic 1 is being evaluated and if
the mine is a dud, the mine is discarded. Otherwise, the
Statements: :

I48 |F(MODE.£Q.1.ANO.NORTP2 .57 .8) GO 10 146
NOB « NDB ¢ 1
WRITE(1! OBXY,08Y ,NOBIP2, (T :
148  CONT | NUE o ] .
LFiNDB.LE 32767 B0 10 160
FRINY 1000 -
1000 FORMAT (s MORE THAN 32767 MINES IN MINEFIELD)
CALL ExIT g

write the mine coordinates, mine type;udnaafuzé'timing«cycle
starting point or target count for arming (if any) on Tape 1.
The final statements: . i k= ryl L e

Soiein

]
g
3
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NOBTPZ =0
WRITE(1) .OBX . OBY,NOBDIP2, [1.
HUSH = 0 :
TOTSIN = 0,0

DO 100 f=1,NTGO
NENTGTYP.I ]I,
NRADF 1 (1) =NRATIN)
LFINTTICSINY EQ. 1) NSELFT2NSPLF T«
TIMEMY (1) =0,
FGTOEL I 11xD,
SHPDEL(1)1=0.
NGTAWA {1 ) <NGTAWIT)
TGTVEL (1) =TGTSRD
CONTINUE °
IFINDFWD.LT. 1 JRETURN
DO 110 Je) NDFWD
HeiWTOOF L)
NRADFDIT J1+ NRADING
CONTINUE

RE TURN

END

P

write a dummy record on Tape 1, initialize certain variables,
and determine the number of targets which are capable of
sweeping. a

Tt TR

Subroutine ROAD

This subroutine transforms the mine locations into the
travel path coordinate system and places the targets at the

g P ¢ o

beginning of the travel path segment. The first executable

statements:

DIMLNSION ‘XLCF (001
NDFA=INDFA=D
REWINMD |
KNRG KMt
PG 10 1xi KNRS
Y0 READCL) XRI,YRU,NOBYP2 1T
READ(1: XRE,YR2 NOBIPZ, )T
20 READI LI ORX,ORY NOBYPEZ, (T
IFINAP. LT 1} GO TO 25
{F(NOBYP2.EG.8) GO TO 20U

o iosasm

read the X and Y coordinates of the end points of a travél path
segment from Tape 1 and read the tape until the first mine co-
ordinate record is found. The next statements: s 4% g

e s remr

28 N2aNOBIPR

LiTady o

"At=YR2-YR}

CARXRP-%RI

HFIAR.€G.0. 1 A2=.0000001

THETR=ATANZ (AL, R2) -3, [41BYR2E54/2.

COSTR<COSITHETR] :

SINTReSINVIHETR)

i




compute the sine and cosine of the angle that the directed
travel path segment makes with the X axis of the map coordi-
nate system. The statements:

L 0BXe0.0
: NBY«D.0
NOBTP2e8
I ToIMINEeD
CALL [PACK
. 108111 «1WORD
: YLENTHeOBYsGQRT LA 2401 222)
CALL IPACK
NOB=2
10B(2)«1HORD
NOBYP2=N2
ITeL Y
00 M5 I+1,1350
“s TMTOFR(|1+9999,0
YMIN=299999
% YTMAX*0,

pack the travel path segment boundary information into the
IOB(SOOO) array and initializes the TMTOFR(130) array which
is used to control the time at which direct or indirect fire
rounds may be fired. A DO LOOP is next entered to conSLder
each mine on Tape 1. The statements:

A

W

DO S0 IHINC'I.!276'7_

IFCNOBYP2 EQ.0) 0O 0O 100

¢ OBX={ORX-XR11*COSIRI IORY-YRI 1*5INTR
OBY=~(ORX-XRIJ*SINIRIORY~YRI)*COSTR

transform the mine X and Y coordlnates 1nto the travel path
coordinate system [Equations (8) and (9)]. ' If the mine lies
within the travel path segment boundaries and within the
range of influence of at least one target in the formatlon,

the statements:

N ———

! (FA0BY GT YLENTH OR.0BY.LE. 0.} .60 T4-ug
i 1F108) . LT XMIN.OR. 08X G . unaxn GO TO g
3 . YMIN=AMINI(YMIN, OBY ) i F :
,vmxumxlrvmi,oﬁn
i : IDET=0, ] :
‘ LF(KNRS.GT 1} CALL BOOHM(IDET &}

call Subroutine BOOM to determine if the mine was detonated
while the targets were traversxng a prevxous travel path

segment (if any). If the mine was not previously detonated,
the statements: :




B o st e

DA R e (4

N S S i

SR —

IFCIDETYT EQ 1) GO YO W
CALL IPACK
MaMODINOBTP2 . .8)
(FINORTIP2 OGT 151060 TO 24
MIFBT(M)SHIFBT (M) ]

29 NOB=NOB«1

pack the mine information into the variable IWORD. If more
than 5,000 mines have been retained for the travel path seg-

ment, the statements:

it iNOB LT S001) G2 10 30
PRINT 1000

LUCG FORMAT ( *OMORE THAN
*D SEGMINT«/200 1w/,
CALL ExY

5000 MINES W!THIN RANGE OF [ NFLUENCE FOH A RUA

*PROCRAM 'STOPS® 201 1M/

print an error message, and the program stops. Otherwise, the

statements:

30 !0B(NO®)=IWORD
“0 READ(!) ORX,ORY _NOBTPZ2, !
S50 CONTINUE

ace the mine information into the IOB(5000) array and read
another record from Tape 1. When all mines have been pro-

cessed, the statements:

100 DO 120 1=1,NTGO
KTSAVIL) e
1F(KNRS EQ.1) G0 T0 t10
IFUYGTYNSIL) GT 99994 .1 GO 10 120
110 TOGVYNWI T ~YGTYOL (L
TGTVELI 11 =YGT'SPD
IFIKNRS £G.1) GO 10 120
TADJ“ABSITOTYNRIOLIZTGTIVEL (L))
DELTM=TGTIDEL (1) +SWPDEL (11
TIMEMVT)=TIMEMV (1) -TAD, DELTH
TGTYNWO I 1 «TGTYNWLL ) -TGTVEL (1) *DEI TH

120 CONTINUE

[dnitialize the target positions and velocities and adjust the
target travel times at the beginning of the second and sub-
sequent travel path segments. The following statements:

TLIYSYeTOTYOL L)

LEFTINSNTGD NXILLT NTLOL?
MUSH=0
NOYTe«O
DO 121 t=1,.100
V2l Strasg
1SVLST =)
KTSAVLE] Y =D
T T SR 4 b A =4 = S ST L A
; SR z R PO
£ ; 25 %ﬁi‘ :
By A R e

‘
N T = e >
R T ’-\%&Q‘P_ A <" Fur
R A R S B i

siieios |

Eﬁn*fi




initialize several variables. If indirect fire is employed on |
this travel path segment, the following statements:

(FINVAP t T 1) GO TO i35
IMINE=IT-0
NOBTP2=16E
DO 130 Us1i.NVAP
DIRATK I JI~AYYVP (U1 * 01 TwS53293-THETR
IRD=AMOD(XOVP(J) , 100.)
IROND=1ABS(IRD)
IFCILROAD.NE . KNRS) GO TO 130
ITaNTLCLF (U
IMINC =y
XRe (XOVP(J)-1ROAD)I/10000.
YRevRIVP L J)
OBXs= XR-XR1)°COSTR*(YR-YRII*S|INIR
0BYs - (XR-XRI1)V*SINTRe(YR-YR|)*COSTR
IF(CBY.GT YLENTH.OR.O0BY.LE.O ' GO TO 2%
IFLBX.LYT. -1638 .0R.08BX . GT.16386.! GO 10 129%
CALL IPACK
NOB*NOB+1
I1F(®0B LT S001) GO TO 12w
PRINT 1000
CALL EXIT
124 10B(NOE) =1 WORD
i2% CONTINUE
130 CONTINUE
DO 13% U=i NVAF 3
NHV=NREPV!.J) . 3
IFI(NWV.LT.1) GO 10 13%
DO 133 X=1,NWV
ROTOMPX( J . K!= (XDMP( ) K)-XR1)*CNSTReIYDMP( J K)-TRII*SINTR
ROTOMPY (. K)e- (XDMP(J ) -NRI)I*SINTQe(YDMP(J K: -YRI)®COSTA
133 CONTINUE
134 CONTINUE

transform the origin of the volley aimpoints into the travel
path coordinate system [Equations (36) and (37)] and pack the
information into the variable IWORD. The desired mean points
of impact are also transformed into the travel path coordinate
system [Equations (40) and (41)] and stored in the arrays
ROTDMPX(10,10) and ROTDMPY(10,10). The next group of state-
ments:

13% 1MINE-D
iTeg
-0
IVUND LY 1Y 50 10 160
DHx=0
D0 150 1« ,ND
IRD=AMOD(XRDFOt 11} ,10C .
IRD=1ABS(IRD)
IF(IRD.NE .XKNRS) GO O 150
XReFLOAT(IFIN(XROFO(I11/10G0.1
YR«<FLOAT(IFIX{YRDFO(!1/:i00.)
OBY=* - I XR-XR1)*SINTR«(YR-YR!1°CCSTR
[FLOBY . GT.YLENTH.OR.08Y . LE.0 ) GO TO 150
NOBTPR2=17
IFtL 1 1v9, 147

1e? Le}
I TelFIX(AMOD(YRDFO( 1) ,100.1)
[T=1ABSLLT)

1“8 CALL 1PACK
NOBeNOB 1
PFINOB. LT 5001 G0 ' 1wp
PRINT 1000
CALL EXITY
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NOBTPE=18

L=0

60 TO tu@
10BINOB) e« TWORD
CONTINUE

transform the boundaries of the direct fire areas into the
travel path coordinate system [Equation (24)] and pack the
information into the variable IWORD. The statements:

TR O IFU(NDFAA LT 11 GO TO uaOn
06 3%0 ] <1  NDFWD
DEFXOP Y= tXQUET {1y XRIDVACOGTRYIYODEF L)1 ~YR] I*SINTR
DEFY Ty w = UXODEF ] s~ XRIDI*SINIR+(YODEF (11 -YR1)*COSTR
CONTINUE '

transform the coordinates of the position of the defenders
into the travel path coordinate system. The last statements
in the subroutine:

w00 1F(LCFORT.LY.1IRCYURN
NLGCFCT=0
00 w16 (=] ,N1GO .
CEFANIBTYP O, NEJUCTFT T GO
MLCFCT=NLCFCTol, - ‘
mcrluLchJ)
CONTENUE
DLCF=ALNGLC e Y
‘&r(erupv BT LIDLCF «0BF AL
RO [ {
IMUNE=D
‘ NOBTPR=18
O8Y=YMIN-2. «DLCF
UBY~AMAX1108Y,0.)
0BY=QRY+OLCF
1¥ COBY.GT.YMAX) GO 10 500
DO 430 1=l ,NLCFCT
0BX=XLCF (1) ¥
CALL (PACK
NOB=NOB |
LOBINOBI =1 HORD
IF{NOB.LT.B00L) GO TO
FRINT toog = 5.0
SCALL TXx11 ¥
w30 CONTINUE
GO TO wEo
500 RETURN
END -

determlne the position along the txavel path segment that the
line charges or fuel air explos1ves W1ll be placed and pack
this information 1nto the variable, IWORD




Subroutine BOOM

This subroutine sets and checks the mine detonation flag
bits contained in the KABOOM(547) array. The first executable
statements:

THD = (CITMINE-11/6041
K*MOD{ IMINE BO) -1
§ IF(M ., £Q. ~11 K259

compute the word and bit position within the word for the mine
being considered. If the call to Subroutine BOOM was made for
the purpose of recording that a mine has detonated, the state-
ments:

Ly

[FIN.GTL 1 GO 10 200

100 1=t
KABODOMI T WD IsKABROCOM! WD, OR.SHIFT UL K1
RETURN

shift a 1 into the appropriate bit position. 1If the status of
a mine is to be checked, the statements:

iy

.

200 TDET=SHIFT(KABOOMIIWD), -K) . AND. |
RETURN
END

i

EoRe

an a0

place the bit, whether ON or OFF, into the variable IDET for
interrogation in the calling routine.

SR

W

’

S

i SRR PR

Subroutine SORT

The purpose of this subroutine is to sort the IOB(5000)
vector into increasing order by a method developed by Richard
cs Slngleton. Details pertaining to the sorting technlque can
be found in Algorithm 347 of the Collected Algorithms From the

Communications of the Association” for Computing Machinery.
The listing is presented here fo:,completeness.

CBER AUNY ,TUCIBT LB, T, 1T
] 1

1

N 1

-Jy 10,70,70

t

1d « (Jetir2
ISV YR




SR g o e oy AR S i it s S e -
:
B
£
B
g
:
E
4
i IFLACII~T) 20,2015
Hd 15 ALIJY ~ A{D)
B ALLl < T
2 T o= a1y
B Bul) lgma ol
b4 IFTATLUY-T) 23,440,490
£ 23 A1l = ALY
AL J) = 7
T = ALl
3 IFeatty-1y wo, 40,27
& E7 AtlgY = AL
g Atb) =« T
Tt WAl [l
; 60 TO wo
? 30 AfL) = ALK
£ ACK) = 1T
40 L e L - |
PFLALL)-T) 385 35 yg
35 11 = AtL)
1 50 Kk = K 4+ |
1 IFCALKI~T] 50,583,53
2 5% IFtK-L) 30,30,58
1 58 IFUtL=1)~1J-K)) €0,60,%7
3 57 (L(M) |
LUtM: =
b ok
Moo= Mo+
GO TO 80
B 1L tHY = K
(RSB S ]
J e oL i
i Moo= Mow
i GO0 To 80
T00M = Mo~
IFiMY 75,110,795
Bl e WnFigy
Jos luitM E f
BO I td-1-11) 85,110,190 : ¥
85 lfti-1) 87,6,87 >
CIRA bRV O 5
L \
TFir-0) 95,70,83 . ,
TR W 1 S TR L 41 g =ik 2
PFEACTY =T 80,90,97 ﬂ v s
91 k w1 i : el
100 ACK+] Y = A(K)
Ko« K -
TFET-ALK)) 106,105,105
J0B AfKs1) T ;
GO T0 90 i y
['0 RETURAN : f
END,
& E ¢ e ¥ . o
‘ - j . ' b i
. Subroutine LOOPS i : ik
g ‘The purpose of this subroutine 18 to determine which tar-
§ get 1s involved in the next event. The event information in
.

“the IOB(5000) array has already been sorted so that the next
event that a target will be involved in can be:détermined"by
incrementing the appropriate location in the KTSAV(100) array.
‘The first executable statement: $ e

=

o

=]

KTSAVIISVLST ) s KT1SAVUISYLST) o) .o o i ' : i
b 184
! : e — e p—— : ! '
1. ; e ey ErE Aot e H by T 5
T H AL - 7 i = ]




increments the counter for the target that was considered in
the last event. A DO LOOP is entered to consider each target,
and the statements:

DO 2%0 I~1.NTGO i
IFCTYGIYNWIL) 100000, 1180,110,100
TGTYNW(1)«99999,

TMTOFR(|)=9890,

DIRDIS(1)=99999.

G0 10 2%0

DIRDISI11-9999G,

remove the target from further consideration if it was damaged
in the last event. If the target has not been damaged, the
statements: . ), P 5

IFIYGTYNWEET . GT . 99970, 60 10 29%0
T4 KT=ekKTSAVLLD)

IFLIQRIKTI+YY 210.,2
205 KTSAVII)aKTSAVILTs]

GO 70 tw9

determine whether the next event that the target w111 be in-
volved in has previously occurred. If it has been, the
counter is incremented, and the determination is made agaln.
Otherwise, the statements: ‘

210 |WORD={0B(KT)
© CALL UNPACK
NeNTGTYPOI)
IF{NOBTP2.GT.151 GO 10 240
M=MO0DI'NOBTP2 @)

unpack the event 1nformatlon. If a target/mlne encounter 19
belng evaluated, the statements: '

IFimM) 212, auo
212 IF(PRSWDO! Mileao, als
exs TF(PRDIND
‘220" xols-AaS(oar

target is’ at the pornt ‘of closest pproach to ‘the mlne
[Equatlon (12)1. This computatlonfls performed ‘only 1f the
mine type can be detected or detonated by the target.l If the
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mine is outside of the range of influence of the target, a
transfer is made to consider the next mine. Otherwise, the
statements:

290 ODHIRDISEITe0BY-TOTYNWE])
30 CONTINUF

compute the range distance which must be traveled by the tar-

get to reach the point of closest approach to the mine

[Equation (11)]). After all active targets have been con-

sidered, the statements: !

ISAVE -
IvEL=0 f
iSve :
SMLDIS=SMLDISI~99999. |
D0 %00 I=1,NTGO
1FISMLODIS-DIRDISLI1135C.35%0.310

3:10 1SAVE=1 i
SMLDIS=DIRDISC(1)

350 IFC(TYGTVEL (1))1360,.%00.360
360 1P 1SMIDISYE-DIRDIS(1)1400,%00. 380
380 SHMLDIST-DIRDISH )
Tavsel
tvEL
w00 CONTINUE

determine the smallest range distance for all targets, and
the smallest range distance for only the moving targets. The
next statements:

TRAVIM.GMI D!IS 1GTSPD 1
ISVLST=1SAvVE |
IFCTGTVEL ( 1SAVE GT 0 !RETURN

IFLIVEL.LT 1) 60 TO 560

compute the travel time to the next event for all targets.
If the event target is stopped but at least one target is
moving, the following statements:

A s i Sl i N € e

TT«SMLOISI " 1GTSPD ()
IFITT LE DELATMOISAVE 1GO 10 8 " i
TRAVIMAGELATHIISAVE Y

RE TURN

compute the travel time for the moving target that is closest
to the event and if this travel time is greater than the delay
that the event target is experiencing, the travel time to the
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next event is set to the delay time of the event target.
Otherwise:

570 iSAV(-!GvV
ISVLST -ty
TRAVIM=TT
RETURN

the event target is set to the moving target that is closest
to the event. The last statements in the subroutine:

5680 00 590 [=+1.NTGO
THOI) =DELATML
1POS =]
IF(TGTYNWILY 61 99990 . 11m(|)=99999
990 CONTINUE
DO 700 t«1 ,NTGO
IFClL.LT.2)60 TO 60O
IFCTMOLI-1).GT.TH(111GD TO 710
500 w=o|
DO 700 Je!.NTGO
TEOTMOL)Y LT . TMC IGO0 TO 700
SAVE=TM( ]}
TMOL)=sTMOU)
TM(JI=SAVE
KEEP=iPOSI( 1)
iPOS(11=1POS(U)
1POS(J)-KEEP
700 CONTINUE
710 NUMex -]}
D15-99999.
00 7350 1=, NUM
HPOS<|POS(1)
IFIDIRDISI(KPOS) GT.DIS) GO '0Q 'sao
C15+DIRDIS ' KPOS)
ISAVE s POS
S0 CONTINUE
ISVLSTe1SAVE
TRAVTIMeTM(1)
RETURN
END

determine the event target by selecting the smallest delay
time and the smallest event distance.

Subroutine EVENTC

This subroutine evaluates an event involving a target and

a travel path segment boundary. The first executable state-
ments:

’GYVSV-YGIV[L‘IS‘V(!
ORYPRTrQRY
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save the target velocity and the boundary Y coordinate, as
these variables may be changed. If the targets have not
started moving, the event involves the entrance boundary, and
the statements:

1V iMuSHk €£G 12 GO TO 505

Oy 99999 1
toBi) | i
MUSHe] §
IF (KNRS NE.1) GO TO i00C ’l

101S1 M= |
D0 200 te1 NTGO |
ecn TIMEMVIL)=0
60 YO 1000

remove the boundary from further consideration and initialize
the total breach time and total target travel time if the
first travel path segment has just been entered. If an exit
boundary is involved, the statements:

S5CS CONT!INUE

T6TYSY = TGTYNWCISAVE!

LEFTIN = LEFTIN - 1
07 TGTYNW(ISAVE ) =9999!

IFINDFA LT 1) GO TG %11

TMIOFR(ISAVE ) =9990
D0 Siu J+1 .NDFA

CALL STINT(ISVIFA, ISAVE . u.IBIT KOFTTN. 20
“10 CONTINUE
511 IF(KNRS.NE NRS) GO 10 S12
NeNTGTYPIICAVE)
IFONTTICS Ny 0O ') NSPLFTeNSPL T~

Ste TGIVEL + 1SAvE =0
1000 RETURN
END

remove the target from further consideration. If the target
is exiting the last travel path segment and has sweeping capa-
bility, the counter for the number of targets remaining with
sweeping capability is decremented. If there are any targets
in a direct fire area, the event target is removed from
further consideration by direct fire by a call to Subroutine
STINT.

Subroutine DIVSET i

The purpose of this subroutine is to control the direc-
tion of target diversion. When a target which must be di-
verted around is damaged, Subroutine DIVSET is called. The
first executable statements:
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LY 8
LE(xXFIY)Y 80,110,100

" NDVIsNOVTe1
YODIVINDVT)I=TGTYNKWINK
NTCOL(NDVT ) =NCTAWIK:
SINDVIVe-1
60 0 500

save the Y coordinate and column identification of the target
if the target is not in the process of diverting around
another damaged target. A flag is set so that future diver-
sions at that location will be to the left. If the target

~ which is damaged in this event is diverting to the left when
damaged, the statements:

€0 StID)Y =
GO ta %00

change the diversion direction for subsequent targets in the
column. If the target is diverting to the right when damaged,
a target path blockage is formed, and the statements:

1G0 S(1D'=999
D0 200 =1 .NTGO
IF(TGTYNM(L)Y . GT 99990 ' GO TO 200
IFI(NTCOL(1D) .NE .NCTAW: ()i GO Y0 200
IFCTGTYNWIL) GT . YDIVIIDI*60.) GO TO 200
TGYTDEL (1 )=TGTDEL(!)+D3DEL
DELATMI(])-D3DEL
TGYVEL (1)e0.

200 CONTINUE

500 RETURN
END

remove the three damaged targets from the travel path and
assess a time delay to all targets behind the blockage in
the same column.

Subroutine DIVCHK

This subroutine determines whether a target is diverting
around another target and, if so, computes the offset dis-
tance due to diversion. A DO LOOP considers each target
which must be diverted around. The first executable state-
ments:

Kol

D0 S0 1=).NMDV?Y

iD=l

IF(NCTAMIK) NE.NTCOLII)) GO 10 S0
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T1elGTYNW'K

T@syYDiviliegQ
T3«vD!vVvii-&0.

TFLTE LY T3.0R T .GT.T2) GO TO S0
1F(Stl) EG.999.) GO 'O %S0

determine whether the event target is in the same column and
within 60 feet of the target which must be diverted around.

If so, the statements:

20 XFIXeS (1) (SQRT 508 T1L YOIVIEL ) 1ee2)-us
GO T0 10g

50 CONTINUE

00 RETURN
END

compute the target offset due to diversion around the damaged

target [Equation (13)].

Subroutine UNIT

The purpose of this subroutine is to determine if the lead
target of a group has been damaged and, if so, to move as a
unit the targets associated with the lead target. A DO LOOP
is entered to consider each target that is damaged in the
event. The first executable statements:

00 200 k<! NIGO

FFOTBTYNWIK LT 120000 GO 0 c¢oe
L=d
DO 0 i-1,NIGO
IF(TGTYNKWIL) G .99990.1)' GO 10
IFINGTAWLI 1 NE XK) GO 'O 10
L=L+]
NAS (L) =
© CONTINUE

'F (L.EQG 0) GO TO 200

damaged

determine whether any targets are associated with the
target as a group. If so, the next statements:

XfexBe0
SMAL 1 ~99999
610Y«-99999

00 %0 i1+=1 ,NTGO

IFC) FQ.x) GO TO %0

IFINCTAMC T NE NCTAMIKI I GO TO S0

TFINIGTYPI L) NE . NTGTYP(K) I GO T0 S0

iFITGTYNWII).GE 99999 1 GO TO %0
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determine whether a target of the same type as the damaged tar-
get is in the same column. For targets which meet this quali-
fication, the statements:

'FOTOGT VNN |) . QT TGTVYNKW!X)-100000.) GO 'O 20
'FITGTYNWIL) . LY .BIGY) GO YO S0
L4 L}
BIGYeTGTYNMIL)
GO 10 S0
20 IF(TGTYNWI(L) . GT.SMALY) GO TO %0
KF =1

SMALY=TGTYNWI L)
50 CONTINUE

‘determine the closest ones in front of and behind the damaged
target. If a target of the same type is ahead of the damaged
target, the statements:

IFIXF . €Q.0) GO TO 100
00 80 I1=+1.L
NieNAS( )
60 NGTAM! (NI =KF
GO T0 200

S

eassociate the remaining targets with the new lead target.
If no such target is in front of the damaged target but one
is behind, the statements:

100 IF(X®.EQ.0) GO 'O :30
YFIX=TGTYNWIK! -BIGY-100000
00 110 te1,L
NIl =NASC(1
TGTYNWINL)=TGTYNWINDI)  YFIX
113 NGTAMIINL) =x8B
Go Y0 200

e A © )

move the remaining targets to reassociate them with the new
lead target. If no targets which could be lead targets are
in the column, the statements:

130 DO 1%0 1=1,0L
NI=NAS (1)
TOTYNWINI) 99395 .
THMTOFR(NI)=9990.
IFIIRUNS . EQ.IPRINTIPRINT 99999 NI
Q9999 FORMAT(® TGT LOST * (%)
TGTVEL (ML) e0.
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LEFTINCLEFTIN-|
NTLOST«NTLOST v
IFINDFA. LT ) GO TC 150
00 140 U~i . NDFa
CALL S'lN'-lSvlfA.Nl.J.leV.KDFVlN.E» *
142 CONTINUE
150 CONTINUE
200 CONTINUE
RETURN
END

remove the remaining targets from the simulation and from all
direct fire areas and define them as "lost" to the mission.
(Such targets are not included in the count of targets
damaged.) .

Subroutine TGTMIN

The purpose of this subroutine is to evaluate the inter-
actions between a target and a mine. The first executable
statementi:

TGYYSVeTGT YNW( I SAVE ;
' KT=WTSAVIISAVE )

1PO«Iw f

CBYPRT gy

Xfixsq

ilelSAvVE

NOBE Ve -NOBEVT

IFUNDVT GT.0) CALL DIVCHK

initialize several variables. If any targets which must be
diverted around have been damaged, Subroutine DIVCHK is
called to determine whather the event target must divert.
The next statements:

XFIX]«~XFIx
DISVPD'ABS'OOK'YG’IOLIISAV[D X6 1%

i compute the lateral distance between the event target and

: the event mine [Equations (12) and (14)]. If Tactic 1 is

being evaluated or if the event target is not capable of

sweeping mines, the statements: 5
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N<NTGIYPI[SAVE )
M=MOD(NOBIP2.0!
IFINTTIRPINI.GT .01 GO TO 649
1FINOBTP2.0GT . IS1RETURN
JFIMODE .LY.3)Y GO 10 200
PFINTTTICSINI.LY ) GO 10 200

prOV1de a branch to the section of the subroutine that deter-
mines whether the mine detonates.

vided by the statement:

Slmllar branches are pro-

¥

. IFUDISTPD.OE ~PRSWODIN M1 60 TO 200,

if the target/mine distance is greater than the maximum range
at which the target can sweep the mine. The statements:

i

NTABLE=IN-T1)*21stM-1)0Te
CALL TABINT(DISTPO NTABLE!

mine detectlon by the statements'

NOBEVTY e[ ABS (NOBEVT)
RN=RANF IDUMMY) )

IF{RN.GY PRBITYI GO 10 200

T

and if the mine is detected, the sﬂatemeﬁts:

@

S IPO=SHSWEMT ‘
0BY«93987. ?
‘NnSuPY(N)-NHSNPT(H)ol
CALL. BOOMGIDET,
‘l08(kt1-~|
1F(NOBTP2 L a) nn0c1<n)-unocr(nlol
1F(1SBL.GT.0. AND. IGVHP(I).GT.O\ CALL SYMDE

B}
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DELATMEL) «THSWP (M)
THIVEL (L) =0,

105% CONYINUE
60 0o 700

increment the sweep delay time and sets the velocity to zero

for all active targets in the column. If the mine is not S
detected and if the mine employs a fuze timing cycle, the

statements:

CC0 TFCINTIME(M) (! 1) GO T0O 649
1f tKOUNT (M) 6T 1 L0 10 649
TOTSIMeTIMEMY I ISAVE - o TGTDEL I ISAVE ) +SWMPOFL ( ISAVE !
FPLAMODTOTSIM B0 « T . XCYCLE (M) G! SECONtMI) RETURN
44 CONT I NUE - i

determine if the fuze is active [Equations (16) and (17)¥).  I€

the fuze is inactive, no further evaluation is required. 1If 1 4

the fuze is active or if the mine has no timing cycle, the |

next step is to determine if the mine detonates. The state-
- ments:

M A8 0 5 e

s

PRB|TYe(

IFINOBI!P2 GT .7y RETURN
IF(DISTPD.GE.PROTND(N ,NOBTP2) 1 RETURN
NTABLE«(N-11921¢(NOBTP2-110343

CALL TABINT(DISTPD, NTABLE !

call Subroutine TABINT to perform a linear interpolation of
the probability of mine detonation function if the mine is not
a dud and if the target/mine distance is less than the maximum
range at which the mine can be detonated. A uniform random
number is compared to the pProbability of mine detonation by
the statements:

NOBEVT | ABSINOBEVT)

AN=RANF (DUMNMY )

1F (RN LT. PRBITY) GO T0 650
IFINTTTIRPINY LT, 2) RETURN

The evaluation ends if the mine does not detonate and the : g
sweeping device is not a plow. If the random number is greater
than the probability of mine detonation, the statements:
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IF(RANF (DUMMY I T PFEAL (M) )RETURN
NMSWPT (M) aNMSWHPT (M)«

OB (KT )e-g

1ED)«5HSWHEPT

CAL HBOOMIIDET 1)

RETURN

determine if the plowed mine can still function by comparing
the probability value to a uniform random number. If the mine
was swept, the mine is removed from further consideration.
Subroutine BOOM is called to turn on the detonation flag for
the mine. The next group of statements:

550 1F¥ KOUNT (M) . LE 0) GO 10 650
'FCiT . LE. 1) 00 TO &8989
tielr1=1
LALL 1PACK

RixTi-lwoln
Ri TURN

determine whether the mine has counted the required number of
targets if the target counting feature is being evaluated. 1If
the required target count has not been achieved, the variable
is decremented, the mine information is packed again, and the
evaluation is completed. If the required target count has
been achieved or if the mine does not arm itself after count-

ing a predetermined number of targets, the mine is detonated.
The statements:

658 NMDET (M) eNMDE T (M o
00y -~ 99972
IFLISYP €Q.0)15YPe
CALL BOOM(IDET .1}
I PO=9HDF TONATED
108 (KT )e-}
IF(NTTTRP(N:1710.6%9
%99 CONTINUE

remove the mine from further consideration. Subroutine BOOM
is called to turn on the detonation flag for the mine; if this
target type does not employ a roller or a plow as a sweeping
device, a DO LOOP is entered to determine if any targets are
damaged by the detonated mine. The statements:

" D0 690 Ke1,NTGO

IFUTGTYNMIK).GT.99969.1 GO T0 890
Ki=x

s !FUK.NE 1SAVE! GO TO 660
XEIXeNFIN
6o T0 670

660 XFix«0.

TFI(NDVT . OT.0) CALL DIVCHK
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consider an active target; if any targets which must be di-
verted around have been damaged, Subroutine DIVCHK is called
to determine whether the target being considered must divert.

The statement:

570 DIS1PDe 08X TGIXOL 1K) -XFIX)*02e (OBYPRT-TOTYNMIK) ) ® 22

computes the target/mine distance [Equation (18)]. If the
target/mine distance is less than the maximum range at which

the target can be damaged, the statements:

NeN'OTYE oK

PRK=PRKLO(N NOBTP2)**2
1FILDISTRYU GT PKY B0 TO 630
DISTPD-SQRT(DISTPD!
NTABLE-(N- 11021 +INOBTIP2-1)"5+2
CALL TABINT(DISTPD NTABLE)

call Subroutine TABINT to perform a linear interpolation of
the probability of target damage function. Next, a uniform
random number is compared to the interpolated probability

value. If the target is damaged, the statements:

LEFTIN « [EFTIN
NKlLL Y sNKTLL Tl

NKILL (N eNKTILL NI *d
IF(NDFA.LT 1) GO TO 690
00 680 J=i . NUFA
CALL STINT(IGSVIFA ¥ J. IBIT KDFTIN. 2
S5H0 CONTINUE
D9 ONT I NUE

RNsRANF LDUMM Y

iF(RN.GY PRB!TY: GO "0 90

Kl=x

IF(NTTTMD 'N).GT.0) CALL DIVSE?
TGTYNHIK)I sTGTYNWIK) «100000
TMTOFRIK) =9990C

TGTVSVeTGTVEL (K)

TGYVEL (K =0

IFLISYP . EGQ 13 1SYPe2

LFINTTTICSING GT 0) NSPLFTaNSPLFT

remove the target from further consideration, set the target
velocity to zero, remove the target from all direct fire
areas, and increment several counters. If the target must
be diverted around by subsequent targets in the coluamn,
Subroutine DIVSET is called to save the target Y coordinate |
and set the diversion direction. The statements: :
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FFLISYMP L), GT . 0 CALL SYMDEY
7006 RETURN

provide a call to Subroutine SYMDET if sympathetic detona-
tions for mines are being evaluated. The statements:

T10 Ki<lGAavE
NMGWP T UM = NHGHPY 1 1) |
PK=PRKLOIN ,NOBTP2)
IFIDISTPOD G1.FWIRETURN
NIABLE®(N- 11421+ tNOBTPA-1)*342
CALL TABINT(DISTPD , NTABLE)

evaluate a roller or plow interaction with a mine. If the
target/mine distance is greater than the maximum range at
which the target can be damaged, the evaluation ends. Other-'
wise, Subroutine TABINT is called to perform a linear inter-
polation of the probability of damage function. Next, a
uniform random number is compared to the interpolated proba-
bility value. If the target is damaged, the statements:

RNSRANF [DUMNMY)
IF{RN.GT.PROITYIRETURN
TOTYNWIISAVE) v TGTYNRIIGAVE | +1DODDG.
TMTOFR(ISAVE ) «R990 .
TGTVSYVTGTIVEL L ISAVE)

1GTVEL (ISAVE I =0

NSPLFT*NSPLFT-

LEFTINSLEFTIN-}

NKILLT=NKILLT ¢

NKILLON)SNKILL (NY ¢}
LFONDFA LY. LIRETURN

DO 720 J=1 ,NDFA ;

CALL STINTCISVIFA,ISAVE ., U 1BIT KDFTTN,2)
CONT INUE by e
RETURN

END

remove the target from further consideration, set the target
velocity to zero, remove the target from all d1rect fire
areas, and increment several counters.

Subroutine SYMDET

The purpose of this subroutine is to evaluate sympathetlc
detonations. Sympathetic detonatlons occur ‘when a mine is
sufficiently close to a detonating mine or an explodlng direct
or indirect fire round to itself detonate due to the distur-
bance. The first statements:




BB IR

o

e SR S R

DIMENSION xsvnte.xoor.vsvnta.uno;.wosicloo)
“NOB=NOB- 2 y
tlw)
12=2
I1FE(NOBTP2-161300,310,320
K1S=KTSAV(IGAVE )
HINNUMa |
IsuBe’
KNOBT<NOBY (1} =NOBTP2
SOBX=XSYM( |, 11-08X
SOBY=YSYM( I ,1)=0BYPRT
GO T0 10
KIS«KTSAVIISAVE)
(SuB=3
JENHEPV (I MIN
00 31% K=,y
SYMELL ,K)«ROTDMPX ( | MANE , K
YSYMOLT ,K)=ROTOMPY (L IMINE, K}
S NOHTI(K) =16
MINNUM:=
G0 "T'g. o
KISeKTSAVI) LS,
I5uB=2
MINNUMS
NOBY (119 !
KEYMIUL L) TGTROLL] (G
TSYMOL, 1) a1GTYNWIL G

provide local storage for the event X and Y coordinates and
the mine or weapon type and initialize several variables
prior to the evaluation. The X and Y coordinates of the
impacting round or of the mine which detonated in the event
are placed into the XSYM(2,100) and YSYM(2,100) arrays. This
mine or round is evaluated against other mines; if any sym-
pathetic detonations occur, the X and Y coordinates of the
detonated mines are also saved for evaluation against other
mines. The statements: L A

PO ONLGTwM{NNUM
MINNUMeD
YMAK D
YMINeg3999q .
DO 20 1=1,NLSTY
YMAX<AMAX I CYMAX , YSYM(] ],

]
20 VHIN-Aq[Nl(VHinVSVHpLI. i

determine the maximum and minimum Y coordinates of the mines
or rounds. Next, all mines within the maximum sympathetic
detonation range of the detonated mines are identified (com-
paring Y coordinate only). The statements: b ot e

KIMIN=KIMAX<KTS] =KT5
W TS b T e

TFOKTSE . LT 28 G0 . To w0
TFLIDBIKTS . €Q. -1 60 0 30

FHORD 0B (KT, il Bt

CALL UNPACK ! :

LF(N081P2 . 61 81 GO 10 30 ;
VFLYMIN - SYMMAX (I'SUB L G1 . 0BYI GO TO 40
KIMINeKIGT « . 1N i
GO Ty 30
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perform this function for mines with smaller Y coordinates
than the value of YMIN, and the statements:

gy

s

WO KTS1=kTS

50 KTS{aMlGle)
IFLKT5) .61 .XKNOB! GO 10 6O
LELIDBIKTISE) EQ.~1) GO TO 50
LWORT=10B(KTS )
CALL UNPACK
IFIHOBTP2.GT.8) 6O vo 50 dE
[FIYMAXSGYHMAX I ISUBT . L T.08Y) GO 10 .80
KiHAth(Sl
60 TO %0

s e A

perform this function for mines with greater Y coordinates
than the value of YMAX. Next, a DO LOOP is entered to deter-
mine which, if any, of the mines detonate sympathetlcally. B
The statements: y 4

60 DO t20 J-KTHIN . KIMAX -
IPLio@ct) (EQ, -1 GO TO 120
IWORD=108B{ 1)

CaLl, UNPACK

unpack the event informatioh
occurred. Next, the mine is evaluated agalnst the mlnes
which have detonated in this event. The statements :

Loty

NENOBTPR

IFINQBTPR2.GT.B) GO YO 120

DO 110 J=L ,NLST e ,

DIS~ (08X~ 15vn«|1'Jri*-eirqnf~vsxyt5t.u11v-e

V-HOD!NO,(J'.OI y Ln_
1FIDIS. 6T, svnolsvx (N1} 6O TO 110D
G0 .10 68 ' \ ‘
~-IH1VAP(!HINE)ﬂ\«_ B A
1Fiols, orvsVnnlr(x 5560 to 1o
GO T0 6% S T :
x-lurocrtnor : ] Sl
lr«olshov SVHODF(K £y 60 10 110




P Y NN R NS N v e s e

T —

e ——

S5 MINNUMMINNUM

1

NNO"(N’-NHD('INI-)
PR o MINNUM L 'No GO 10 70
HRITE (6,1000 ‘
DO FOURMAT (LMD, sMOBE T yan 100 SvyMEATME T DL TONAT I ONG »
Cact gx10
0 ARSYMOI2 MINNUM) - 08X
VE'H(I?.NINNUN-'OB'
NOBTIMINNUMI NOBT P2

CALL BOOMUIDE
10BC{) -

| GO O |

remove the mine from further consideration, save the mine co-

ordinates, and call
detonation flag bit)

Subroutine BOOM (which t
- If more than 100 mine

urns on the mine
S sympathetically

detonate, an error message is printed, and the program stops.
1f the optional output is required, the statements:
FECIPRINT NE (RUNS L0 1¢ 120
IFiMiNNUM EQ. 1 WRITELG,1010)
10'0 FORMAT (@ SYMPATMET |( DETONATIONS 0B-Nunm 08S - TYPE 08 x 0B v
KRITE(R, 1020 1'.NOBTP2 nAx oRY :
1020 FoRMATY CHBX 19, 110.Fi ¥ H
GO 10 120

110 CONTINUE
120 CONTINUE

print the mine sequential number,
X and Y coordinates for the sympat
If any mines were detonated in thi

the mine type, and the mine
hetically detonated mine.
S analysis, the statements:

IFiMINNUM EQ. @) GO T0 200

13«1
Tiet
12«13
1SuB=|
GO '0 10

provide for further evaluation of
Otherwise, the statements:

sympathetic detonations.

CUl NOBTPR2=xNODBT

UBX=50BX

OBYPRI«SOBY

RETURN
END

reset several variables which may

have changed in the sub-

routine, and the evaluation is completed.
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Subroutine PRINTO

The purpose of this subroutine is to print the optional
output at the end of the event (if required). The first exe-
cutable statements:

TOTSIMeT [MEMV I |SAVEI*TGTDEL (ISAVE) *SHPODEL ( I SAVE)
1 INO@TP2.€Q.17) G0 T0 1920

IFINCBTP2.EQ.18) GO 'C 1930

1FINCBTH2 EQ 1BVRETURN

IFINOBTP2-8110,1%00

compute the total breach time for the event target and if the
event was a travel path boundary or direct fire area boundary,
branches are provided to other sections of the subroutine.
The next statements:

10 DO 2080 Ki=i, 11

KE=K1°10
K5+K6-9
IF1u«6 GT .NIGO) K6E"NTGO
PRINT 1001.01.1eKkS x5)
PRINT 1002.(KTSAV(1) |oKS k&)
PRINT 1003.(0IRDIS(1) . loxS K&:!
1FIK8.EQ.NTGO) GO 10 “O

280 CONT INUE

print the sequential number of the next event to be encountered
by each target and the distance to the event. The statements:

wo TYPRIT « TOTYNW(ISAVE)
TVELPR=TGTVEL ( I SAVE )
IF(TGTYNMIISAVE) LT 99970.) GO TO 100w :
TYPRII<TIGTYSV 3
TVELPR=TGTVSY

obtain the Y coord1nate and veloc1ty of the event target. The 3
statements: £

P00 WRITE(6,14900) ISAVE  NTGTYP(ISAVE) . TYPRIT TGCTXOL (ISAVE) .
*TVELPR TIMEMV(ISAVE) . TOTSIN
WRITE(B.1%10)XKTSAV(IiSAVE)  NOBTP2.08X OBYPR' PROI'TY RN, IPO

print the sequential target number of the event target, the
target type, the coordinates and velocity of the event target,
the total time that the event target has been moving, the
total breach time, the sequential number of the event, the
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event type and coordinates of the event, and the last inter-
Polated probability and random number with a variable indica-
ting that a mine was either swept or detonated in the event.
If optional output has been printed for 200 events, the
statements:

WROTE (L. 1420
NOBE VI «NOBEVT
FINOBEVT GT 200 IPRINT

turn off the optional output request variable to limit ex-
cessive output. Finally, the statements:

N2=NIGOr2
DO 1019 Ke1 N2
Mo N2
TOY2«DELATM(M)
TOTODEL“DELATM(K
10019 WRITE(B.1120) K.NTGTYP(K) TGTYNWIK) . TGTXOL (K, TGTVEL (K). T {MEMYVIK)
ctQ'DEL.N,NYG'YP(Hl,‘G'VNHIH’,YGVIOLlHl.YGYV[L!H).'IHEHV(ND.
“TOot2
IF(M-NTGO)ivwe0.1012
1%40 MaNTGO
TOTDEL=DELATM(M)
WRITE (B, 1120 1 M. NTGTYP M CTOTYNWIOMY (1 GYXOQ! (MY TGTVEL (M) . T 1ME vim
*TOTDEL
iG12 RETURN
1500 NRITE(G.ISIDiISAVE.OavPR'.TOYSIH

IS10 FORMAT(IX . 8(1H*) + TRavVEL PATH BOUNDARY EVENT TGT ee
BlY.* 0B veo FB.1.+ BREACH TIME«* F8.3,9(1He )
RETURN

1520 IPC=BHENTRANCE
GO TO 1%54g
530 'POeuwMEX]T
iHep dﬁlYflS.l5~3l|P0.l7.ﬁBvPﬁV‘lSlvE
(%S CORMAT(IX.9/iMe) ¢ DIRECT FIRE AREA * a1Q,
B NUMBER + 13 e 0B Yeeo FQ. |, EVENT TGTe (5 . Q(1mHey)
RETURN

print, for each target, the Sequential target number, the
target type, the target coordinates and velocity, the total
time the target has been moving, and the delay time experi-
enced by the target. The travel path segment boundary and
direct fire area boundary information is also printed.

Subroutine PRINTR

The purpose of this subroutine is to print the results .
for each iteration and a periodic statistical summary. The
formats for the output are determined at execution time and
are a function of the various options being evaluated. The X
statements:
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initialize an array used to store the variables used in the

distribution output. For the first call to Subroutine PRINTR,
the statements:

IFCJMARKL . LT 1) GO 19 80
00 70 ue=1,52
‘0 YRG(J)=n
REWIND 7
JMARKL 0

initialize an array that creates the variables used in the
distribution output and rewinds an intermediate disk file on
which the distribution data is stored. If iteration output
is desired and the results of the first iteration is being
printed or if the statistical summary was printed for the
Previous iteration, the statements:

IFULITEROP.LTY 1) GO 10 100
NTMAXSMAXO (NMT . NTGTP . NDFWT)

80 IF(MOD(IRUNS.NOSTAT) . NE 1) G0 Y0 100
HRITE(6.%000) l(no.nonl.lurvorllb.l-l.n'ﬁf'l
IFINOFWT.GT D) MRITE(8.5001: (NIDBT (11, e NOFMT)
IF(NNT . GT D) HWRITE(6.5002) (NMIN(T) . [e], NMT)
IFUITEROP.LTY 1160 TG 100

WRITE(6,5003!
WRITE(6.%00%)

Print page heading and column heading information. The page
heading includes the run number, the tactic option being em-
Ployed, the number of intruders and defenders by type, and -
the number of mines by type. Next, the statements: §

102 BiGeo.

DO 110 1ei.NTGO
§ Sun-Ylu(nvnlnorGlocL!llosuPDEL'l'

IFLSUM. LT BIG) G0 0 110
BIG-Sum
YGTD=TGIDEL ( 1)
SHWPDeSWPDEL (1)
THRVeT ImEMYVI])

tio CONT INUE
TCTSImegiG

compute the total breach time. If iteration output is desired,
a DO LOOP is entered to create the output lines by encoding
the data into the OUT(16) array. ENCODE (N,M,HOL) is d Control
Data Corporation System function which encodes N characters
from Format M into the variable HOL.
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1+ iTEROP.LT 11 GO TO 310
WRITE(6,20'0

1eo DC 300 =1 ,NTMAX
00 150 J=1.186

180 QUT(JrelH
IFt1.LY.2) ENCODE(S5.1001 . .0UTC1
ENCODE (S,100!.,0UT(2)) |

IFINTGTP.OGE.1.AND.NMT . GT.0) ENCODE{6,1002,0U0T(3))

IFI(NTGIP.GE.1.AND.NODFWT . OT .0

IFINTCTP.GE . ! .AND.NVAP GT.0) E
LFNDFWT GE .| . AND IRIFI® 6T .0}
IFINTGIP GE. | AND IRTFIR.GT.0)

1) IRUNE

ENCODE(7,1004%,0UT(41)

NCODE (7.100% ., 00T (%)) NXILLICS

ENCODE(9,1006.0UT (6B«

ENCODE (10,1007 . 0UF 7

IF NOFW! GE i) ENCODE (B,1008.0UTIB)) NRFBDT (1

1F(1.GY NMT) GO TO 180

ENCODE (10.1007,0UT(9) ) NMDET (1)
ENCODF (10,1007,0UT 101 MIFBT L 1)
ENCODE (8.1008,0UTCL11) NMSWPTUI)

1@0 1F(1.GT.1) GO TO 200

IF(NGTAWT . GT.0' ENCODE(6.1002.

OUT 121V NTLOST

IF(MADIV.GT.0) ENCOD['P.!O!!.OU[(l!lI 1670
IF(MODE.GT. 1) ENCODE (7,101 . 0UTITwI) SHPD

FNCODE (B8.1013,0UT 15 THMV

ENCCDE(!8.1013.0Uf(161) TOTSIN
200 Nt

1Fe1.LT.2) N=1B

MRITE(6,2000: (OUTIXKI Kel NI
300 CONT INUE

The next statements:

3:0 00 320 l«=1 NIGTF
CISTOl)eNKILL L)
DIST(leS) eNKILLODUI )

DISTUIe10) aNKILLTC
320 DIST(1+201sNRFBIT (I

CO 330 11 NOFWT

CISTUle1S5)1eNDFDAMCI
330 UISTU]I+291=NRFBDT (!

DO 340 1s=1 ,NNT
DIST(1+30)1eNMDET (1)
DIST(le37)=MIFBT (L)
3o DISTUl e ) aNMSKHPT i |}
D1ST(S2)1TOTS!IN

store the data used in the distribution output into the
DIST(52) array. If distribution data is desired, the state-

ments:

IFCI0tSOP. LY

1) 60 10 360

DC 3%0 1e1,52
3%0 ARG LI =AMAXI (XRGULI) DISTE1
WRITELT) ODIST

determine the maximum value of each distribution output vari-
In the next

able and store the distribution
statements:

31690 00 370 !-+1.5%2

data on Tape 7.

GTATAL (1.1 ) aSTATAL (L, 11eDIST I
370 S'A'ALIE.Il-SVA‘AL(?,DIOOIS'III"Z
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the variahles to be included in the statistical summary are

saved. The sums and the sums of the squares for each of the
variables are also computed. If statistical results are to

be printed for this iteration; the statements:

IF(HOD(IRUN‘S‘NOSYAY).NE 0} RETURN

RUNS < |RUNS

IRN= | RUNS

DO 380 l=1,%592

STATAL(3, 1 i=STATAL(].11/RUNS
STATAL(‘O.l)'(STAYAL(E.I)"(SYA.'AL(I.l)"?llRUNS)I(RUNS-I.G)
IFUSTATAL(4,1).6T.0,1 STATAL(S,11+SORT(STATAL (Y, 1)
CONTINUE

WRITE(G,60001

tFINMT.GT .0 HRITE(B.8010) ((STATALCI, U1, 13,8}, a1, NTGTR)
K=NTGTP+5

IF{NDFWI.GT.0) HRITE(B.60201 C(STATAL(I U}, 1=3,8), yug k)
K*NTGTPs1D .

IF INVAP.GT.0) WRITE(B,6030)((STATALIT, U}, 123,51, gx11 K3
KaNDFWT+15

IF(NDFWT.GT1.0 WRITE(B.BOMO) (ISTATALCL ), 13,81, y=16.K)
K=NTGIP+2Q

IFINDFRY.GT.0) WRITE(®,60%0)

IFCIRTFIR.GT.0) WRITE(E.6060) ((STATALIT U}, 1x3,8),0e2] .k
K+NDFWT+25

LF(NDFWY.G1.0) HRITE(B.,6070) ((STATALIL, J), 123,81, -26 K1
KxNMT+30

FFONMT LT, 11 GO To wop
HRITC(G.GUBU)((STATAL(i.J).lt!.ﬁl.J-JI.KJ

K=NMT+37 :

HRITE (6,6090) ((STATAL(I U), 3,51, -38.K)

KeNMT s 4y .

LF ("MODE .£G.3) HRITE(E.6100) ((STATAL (1,01, 13,8}, 748, k)
HRITE(6.61101 (STATALL|.821, |=3.5),

compute and print the means, variances, and standard devia-
tions for each variable. If distribution output is desired,
the last statements in the subroutine:

IFLIDISOP,.GT .01 CALL DISTACNMT NTGTP NDFNT)
RETURN =

Provide a call to Subroutine DISTR to print the distribution
data. sy : ‘ » FO2 L

* .

Subroutine DISTR

tion data. The formats for the output are determined at
execution time and are a function of the various options being

The purpose of this subroutine is to print the diétripu—

evaluated. The statements:
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DATA LFMY/1OMIIX, BHINTE (BHRVAL, ,3HAT, , 3HAT, ,3HAT, ,3HAT, ,
*IHAT,  IHIX, (SHAT, [ 3HAT, . 3HAT, ,3NAT, , 3HAT, A 3HIX, ,

*IHAT, ,3HAT, (3HAT, ,3HAT, ,3HAT, ,3H3IX L 1H) ,6%103H )/

DATA JFMT/I0HIAX,SHCLAS, 1OMS/ (3X12,6X, 3"“7..3Nﬂ7,.3HR7
'!NR7,,3KR7..3H3X..3NR7 .3Hﬂ7..3“37..3HR7.,1HR7..3H3X..
*3HRT7, . 3HR7, . 3HRT, .IMRT ., IHRT, A 3H3IX), THI B2 I ¥/

DATA NFRT/Z10HIIX, BHINT[ SHRVAL , , fHAT, ,3HAT,, IHAT, »3HAT
'!HA7‘.3HA7..3“A7..3H3X..3NA7..3"A7..]HA7,.3HA7,.3NA7..
CEHAT, L BHAT,  3IHIX L IH) 8N 1/,

DATA KFMY/rOH(2X, SMLLAS.IOHS/(BXIE 6Xx, 3”R7..3HN7..3Hﬁ7..
'3HR7..3"!7..3HR7..3HR7..3H3X.‘SMR7..3HR7..3HR7..3HN7
PIHART L IHRT L ZHRT, CZHEX ) L UMY 8L )/

provide Hollerith data from which the output formats can be
created. The statements:

XRN=<1 0/FLOAYUIRNI

Do 20 1=1,%8

INT O EFIXIXRG(IV) /72041
TFCUNTCII LT 1) GO TO 10
L-ALOG!U(FLOAT(INT(II]!
L=l
lN!(I)-(lNl(ll/LI*I)'ll
DO 20 K=1,21
DISTS(K,11=0.0

REWIND 7

computed the interval over which the dlstrlbutlons are de~-
flned ‘The statements.

DO %0 1«1, IRN
READ(T7 10181
00 50 Je1,52
KE=LOISTIJIS 01 /FLOATCINTIUN ) +2,0
TFLDIST(U) EQ, 0.0 VK =] :

50 DISTSIKI U1 eDISTEBIKI, J)+XRN

“compute ‘the distribution data ‘for each variable to be output.
The next statements:

KZeg
WRITE (6. 1000
CARITELE, 10011
CHRITE LB, 1007 -
Do 8% twi,27

l'lFHT(I)-IFHYlI\
‘fmrnr I=JFMT (L)
CONTUNUE " e
D0 90 I'si, 1%
OB (L) =K
U0 890 g=j;, 21
QU0 m
B0 CONT LNUE

_print the first page headlngs and 1n1t1allze the output arrays.
The next statements- i

i p--ryq-.v—-nq- >
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iFINMT LT 1y Gu TG 1010
DO 100 I1=1 . NIGIP
IOUT LI )= INT T

LFMT (1 e2)e3KM1 T,

MFMT (1 e2)=8H7T7 3,
9% DO 95 U=\ .21

QUTIJ, 1 I1eDISTS U, 1

95
00

CONT I NUE
CONTINUE

store the intervals and the distribution data for the intruders
damaged by mines into the output arrays and create the output

formats for the number of intruder target types.

statements:

IFINDFMWT LT .|

The next

t 60 T0 18¢C

D0 1950 1«1 ,NTGTP

181+8
IOUT(IeS)eNT

‘l1e8f)

LFMT 1B e3HIT7,

MIMT(IB) «SHFT

35

T4y 00 145 U=l .21

OUT (Y, 1+5)1DISTS(J,15)
145 CONTINUE .
S50 CONT INUE

store the intervals and distribution data for the intruders

damaged by direct fire into the output arrays and create the i
output formats for the number of intruder target types. The f
next statements: i

160 1F(NDFMT LT 1) GO TO 20O
DG 19% 1=1 . NTGTP
llvslege
IOUT(lelOD)=(NT(1+10)
LFMT I lw)e3nl?,
MFMTLLIY) =SHFT .3,

189 DO 190 u=1.,21
OUT(J.1+101=DISTS(J, 11U

190 CONTINUE

195 CONTINUE

200 WRITE(B . LFMTIIOUT
HRITE(HG . MFMT (] , (OUT 1ot J) Yol 1% 1+x2,.20)

store the intervals and distribution data for the intruders
damaged by indirect fire and print the output data. The
next statements:

IF(NDFWT LT 1) GO 'O SO0
DO 210 i=1,19%
10UT L) =1H
00 210 Jy=1,21
QUTLU, I)=1H
210 CONTINUE
D0 21% 1=1.27
LEMT (1) lFMT L)
MEMT (1) eUFMT (1)
215 CONTINUE
WRITE(B6.1002)

1
i
i
H
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WRITE(6,1007)
00 290 lei NOFWT
joUT(tiesttal el 19
LEMT L@ 3K1 7
MFMT (L e2) «SHFT T,
DO 2%0 Je=1.2!
QUTIJ,11=01STS (U, 1415} -
240 CONTINUE
250 CONTYTINUE
DO 28% lel NIGTP
1OUT Ll +S) = INT 1200
LFMT(leBa3H T,
MEMY ([ B = SHE . $1
DO 2680 J=1.21
OullJ.ltbl-DISYSKJ.I-?0|
280 CONTINUE
28% CONTINUE
00 300 l=1 NOFWT
1OUT(1+10=INTC]s25) i
LFMT Lol =317,
MFMT (1 +14%)=s5HF 7.3, 3
00 295 J=1.2! !
OU'1J.I'IDb-D'€15(J.I'?5)
. 9% CONTINUE
300 CONT!NUE
WRITEIS LFMT I IOUT
ulll[la.nrnvnnl.noutll~|,J|.J-l.|5|_1-<1,20|

write new headings, store the

intervals and distribution data, and create the output formats.
The output is printed for defenders damaged, the rounds fired
by the intruders, and the rounds fired by the defenders. The

statements:

initialize the storage arrays,

WRITE(6,10C3)
%00 WRITE(6,1000"
{F(NMY LY.t GO TO T00
00 510 I=1.27
LFMT (L) eNFMT L
10 MFMT UL ) =KFMT D
D0 %20 te«1.1%
1outT tli=in
D0 %e0 uxi . ¢
QUTI(J, 1) eiH
520 CONTINUE
WRITE(B,1008)
WMRITE(B.1005!
WARITE(H, 1008
DO 590 1=t . NHT |
IOUT(LIeINTLL*30)
LFHT LI 21 =3HIT,
MEMT (| +21=95HF7.3,
00 540 vu=i.21
QUTIJ,.i1sD1ISTS 1Y, 1+30)
sS40 CONTINUE
550 CONTINUE
DO S70 =1 .N#T
1OUT (L e7)=INT (137
LFMT(ls10)e2H17
MFMT (1 o101 =4WHFT7.3
DO %60 u=!.2!
GUTI(J,171=D1STSLy, 1+3T)
860 CONTINUE
£70 CONTINUE

MRITE(G,.LFMT) (1OUT L) L= )
HR"E‘S.NV”"I|_|0U||l‘I.JlAJ-l.|bl.l-Il,EDI

RSB




initialize the storage arrays, write new headings, and provide
for storage of distribution data into the output arrays while
creating the output formats. The output is printed for mines
detonated and mines in field. The statements:

HWRITE(6.1003)
700 DO 710 te1.27
LFMT Dy eNFMT (]
MEMT Ol eKFMT L)
710 CONTINUE
LFMT13)e3KH1T7,
MFMT (13 «85KFT7 3,

D0 729 te1 18
TOUT 1 ryer
0o 700 0 .21
ouUTt 5.1 "

720 CONTINUE
00 780 1ei NMT
IQUT LT wINT (] eyt

LFMT (| e21=3H17,
MFMT([e2)1e5HFT. 3,
D0 770 Jel .21
OUT(J.1)1eDISTS (Y, | euu)
770 CONTINUE
780 CONTINUVE
IOUT(10)=INT(52)
DO 790 J=1.21
OUT(U.101=DI1STS5( Q.52
790 CONTINUE
HRITE(6,1008)
HRITE(6,1006)
HWRITE(B,1008)

HRITE(S, LFMTHICIOUT (I, Il 14}

HRITE (B . MEMTY (1 (OUT (Lol 0 uel l%) ek, 201
RETURN

END

provide for storage of the distribution data into the output
arrays and create the output formats. The output is printed
for mines swept and breach time.

Subroutine TABINT

The purpose of *this subroutine is to perform a standard
linear interpolation [Equation (15)] for any of the probabil-
ity functions. The first executable statements:

10 NB-NTABLE 8 - ?
NE=NB+7
DC 50 XS=NB.NE

IF (DISTPD.GE .RANGPR(XS) AND.DISTPD | E. RANGPRIKS i1 GO TO0 5%
50 CONTINUVE
GO Tro 6o

determine the table location in the function arrays and the
two range values which bracket the distance to be interpolated.
The statements:
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55 PREITYSPROBIL (K% o 'DISTPD-RANGPR(KS ) )/ (RANGHR I K% 4, RANGHR(KS
4 Pt LPROBIL (K% PROB L (X851
GO0 1u 7o
(] PRBITye(
0 RETURN

END

perform the interpolation.

Subroutine RNORM

The purpose of this subroutine is to select a random
variable from a normal distribution [Equations (3) and (4)1.

AN'9 =« RANF(OUMMY,
ABS() -2 OeRNIg

= .%°11.0-0"

“ -2.°AL0GtQ)

V s SQRT(Q)

oCco

SIGN « |
IF(RNIQ- &, io,10.,20
10 SIGN=-
20 0-?.5!55!7'A80?853'V~.OkD!?B'V'V
Qu <« *1.432788 v, 189259+ vey.e 0013208 veyey
9S1ARI-(V~01001'510N
RETURN

END

perform this function, returning random variables with a mean
of zero and a standard deviation of 1.

Subroutine IPACK

The purpose of this subroutine is to pack the event in-
formation into the variable IWORD. The word contains the
event X and Y coordinates, the starting point for the mine
timing cycle or the required target count for arming (if
applicable), the event type, and the Sequential mine number.
The first executable statements:

210
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IHORU« [ WORD CR IMINT

lRCRO« 1 WwORD OR.SHIFTINOBIF? 1%

I WORD= IWORD.OR.SHIFT (LT 20

i#ORD=IWORD . OR.SHIFT(1ABS(!x) 28

TP ix.LT.0) IWORD=!WORD OK 1N0000060CL000008
TAORC* |WORD . OR. SHIFT(IY 4wl

RE "URPN

END

pack the information as described in Table 2 of the Mathematical
Model. The SHIFT function is a Control Data Corporation library
function which shifts the bits right or left.

Subroutine UNPACK

The purpose of this subroutine is to unpack the event in-
formation which was packed by Subroutine IPACK; the process is
simply the reverse of that used in Subroutine IPACK. The first
executable statements:

B FLOATISKHIFT | WORD .3 AND . 1777779710
IBX-FLCAT SHIFT(1WQRD. W) AND 377778
TEMP« I WMORD . AND 100000CN000D060CH

FUITEMP NE 0) OBX- 0B¥

unpack the event X and Y coordinates and set the sign of the
X coordinate. The next statements:

NOBTP2=SHIFT( {WORD, - 1%) AND 378
{MINE«|WORD. AND 777778
10 iT= SHIFT(|IWORD, 20).AND. 3779
20 RETURN
END

unpack the event type and the event sequential number.

Subroutine NDFIRE

The purpose of this subroutine is to evaluate the effects
of the indirect fire rounds employed against the intruding
targets. The first executable statements:

BI1GG(X)e SeGART (| . -EXP(- . G3exeea)
Ple3 14199268«
SRPI«SQRT(PY )
Wl - IWIVAPLIVAP)
CMHE

TEAONSUBILWT) LT |1 jCMuE-p
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COSIMPeCOCIANGINPI I VAR 0] 74%329258

SINIMPeSINIANGIMNPIIVAP I 01745329258

ANG=ODIRATK (I VAP -
COSANG=COS L ANG)

SINANCSIN(ANG!

NH=NHEPV (I VAP

IFUIRUNS NE [PRINTIGO T0O 90

NVOL *NVFAEAI IVAP) -NVLIDFtIVAPI o ~
WRITE (6 1UGD VAP NVOL ,IWT

90 CONTINUE

compute several variables which are independent of the target
and round and print the optional output, if required. The
statements:

00 %00 1t N1GC

LF GTYNW (! GI 99Q90 1 GC TO0 5HG&
. XT«18'x01

YT OUYNWL

TTYeNYIGTYP |

SURVPR= |

consider each active target and determine the target X and Y
coordinate and target type. The following statements:

UC 480 JUs1  NW

EIVvVALET (WY 171 2,
KODEIT=El(lWT 210
YHWAROTOMPX (I VAP J)
YW=ROTOMPY(IVAP, J)

consider each round employed at the volley aimpoint, and
determine the value of the effectiveness index, the code for
the effectiveness index used, and the X and Y coordinates of
the desired mean points of impact. The statements:

RO=ABS( (XW XTI *SINANGe (TH-T11*COSANGI
D02ABS(-(XW-XT)I*COSANG* (YW YT )1 *SINANG)
DSQ=RO®**2+00°**2

1FIDSQ.GT . THRS!GIIWY , ITT1)1 GO YO %8O

compute the distance in range
of the intruder target to the
[Equations (42) and (43)] and
enough to the target to cause

APHO=PHODLIWT 1 TT)

¢ LICHMRE . GT 1) GO TO 110
POMERS - INSUBIIMT I *RELSUB(
1F(POWER GT -227.: GO To
APMD ~

R Y e M S A

and deflection from the center
desired mean point of impact
if the round impacted near
damage, the statements:

IWTVCEIVAL I/ IPI*PATRAD | WT)**2)
100
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GO 'o 198
L0 A D) o'.arno.‘[u

compute the probability of damage given the target is in the
pattern [Equation (45)] for the improved conventional munition
(ICM). The next statements:

5 ETL-ETH-SRP [ *PATRAD( IMT)
7 GO 10 (120.1%0.1%0.160) .K00F |

compute the effective target length and width based on the
radius of the pattern for the ICM weapon type [Equation (44)])
and branch to the appropriate section of the subroutine de-
pending on the code for the effectiveness index. For high
explosive (HE) munitions described in terms of MAEf the
following statements:

120 IF(ICMME LT.2) GO TOo 130
ALWRATS| .- . @e¢COSIMP
ETL=2. *SARTIEIVAL ALMRAT /P [
ETHETL/ALWRAT

compute the effective target length and width [Equations (47)
and (48)] based on the ratio of the target length to the tar-
get width [Equation (46)]. The statements:

130 OENOM= 7 . 6°REP(IVAP)I*eR2eET 00
RSSPETL/SQRY (DENOM) *EXP( (-4 *RO**2)/DENOM)
DENOM=17 6°DEP(IVAP) ++2eETe 2
DSSPeETWH/SQRT (DENOM) *EXP ([ -4 *D0**2)/DENOM)

125 PKK~RSSP*DSSP*RELRND( [W! 1 *APKHD
G0 10 wso

compute the single shot probability of hit in range and deflec-
tion [Equations (49) and (50)] and the single shot probability
of damage [Equations (51) and (67)]. The next statements:

140 ETH=SQRT(EivaL)
ETL-ETH/SINIMP
60 10 220

compute the effective target length and width based on the
Square root of the vulnerable area (VAy) and the sine of the
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angle of fall at impact for this munition [Equations (53) and

(54)]. The Statements:

190 ET1Lpy
60 10

compute the effective target len

Square root of the mean area

blast [Equation (52)]. If tn
terms of effective miss dista

160 1FCTaRRADITT,
7¢ ETL i rwegRrp .

60 ro 199
180 ETL=TaR
ETHeTaRW!

compute the effective target len

N'SORl1flVlln

e2o0

nce (EMD),

1170, 180
clAﬂﬂADle'lothA(l

t1iTrep *ElvaL

l!‘l’E.'[lVlL

(56), and (57)]. 1If the height

statements:

'SG IF(TaRKT
eco SHADO(L =7

LF(SHADOL L1 tiva

|fl'4ﬂ9‘01l"»-?05.2'0
2cy ETLatEiLeep,p "AﬂRAOlIVY"ISNADCL~£'VAL.!fF'L

60 10 220

gth and wig

(|v1n|ena.aeo
AINI!IV!I'SINIRPICOS(NP

L1 60 10 220

L] E’L-1E'L'£lu-7ARHllTYI'I‘HADOL*ElVALIIIEl“

recompute the effective target length [Equations

The Statements:

220 AI-I(YL‘?.'WO)I(? 98
AE-ABS'(VL-E.'RD)’IE

“REP(Ivap) .,
Bl'QcP«IVAPl)

BlsiETHep *001 /(2 QB‘DEP’IVA’Il
‘00t BS'DﬂPlIVAFII

82-48S5 ¢ 1y e

ﬁSsP'qublA!l'
USSP-BAGh!B:P'SIGNll

G0 T0 135

T S S— —

214

SIGN]

CETL -2 *ROI*BIGG(AR)
ETH-2 'DOI*BIGG'D?)

th [Equations (55),
of the target is input,

SRR St e S
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(66)]. The probability of target survival for the volley is
computed by the statement:

“s50 ﬁunvpn-suavnu-¢| -PRK
“90 CONTINUE

If the Probability of target survival has been computed, the
statements: : ;

1F(SURVPR.€Q. . GO r0 500
PDAMe “SURVPR
RN<RANF (DUMMY)

a uniform random number is obtained. The random number is
compared to the pProbability of target damage [Equation (69) )
and if the target is damaged, the statements:

IFIRN.GT . PDAM) GO T1g “90
IFIIQUNQVNC.IPQIN'l GO T0 wes
Ill'f’ﬁ.lﬂ@lil.lr.vf.PDAI

“85 vgrvuu:li-vcrvuut!)'lonono
YG‘VSV-YB'VEL‘II
TMTOFR(11=9990.
TGIVELtI1)ep.
LEFTINCLEFTIN-|

lfxul'lc‘ll!.GI.OINSPIFIONSPL'T i
NKTLLT=NKILLTe)
Nlllllll'Y‘-NleLIilffyol

Print the optional output, if required, and increment several
couniters. The last sStatements in the subroutine:

IF(NMDFA.LT. 1160 TO sg0

DO %87 L« nDFA
“87 caLt 51|NYIISVIVA.|.L.lelr.«orvrn.et

GO T0 sop
“90 IF:IRUNS EQ IPRINT MRITE (g 1002)1.%X7 . v1 Ppam
30U CoNnTINUE

RETURN

END

remove the intruder from all direct fire areas and print
additional output, if required.
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Subroutine DIRFIR

The purpose of this subroutine is to evaluate the effects
of the direct fire munitions against either the intruder or
defender targets. The variable IDAM controls whether direct
fire or return fire is being delivered. The first executable
statements:

BIGOIX)1+ S+*SQRTt 1 -EXP(- B3°x**2),
I0~10AM

{DAM=(Q

TV T«NTIGT (PO TS)

Il iWTOEF CNDF

Le=iWT

IFCI0.GY 1 L=iTT

BREL=AREL (L . 1D
BCEP=ACFEP(L.ID)

KODE ! «AE ! t IWT 17T 21D
EIVALCAET (IWT 17T ,2°10)
If (KODEI .GT.1Y GO TO SO
IND=IDOP(NDF X! 1D}

initialize several variables. If the effectiveness index is
in terms of the mean area of effectiveness for fragmentation
in the ground plane (MAE¢), the statements:

ALWRAT = BeAlLIND)

ETL«2 *SGRTIEIVALCALMRAT /3 19159265
ETHETL/ALWRAT
DFNON-I745'A.€P'lNOv"BOf'L"E
RSSPeLTL /SQRT(DENOM
DEkOﬂ-l7.6'ADEPllNDl"?'E'H"?
OSSPsETW/SQRT (DENOM)
SSPD=RSSP*NDSSPBREL

GO TO0 100

compute the target length-to-width ratio [Equation (25)], the
effective target length and width [Equations (26) and (27)],
and the single shot probability of damaged based on the range
and deflection single shot probability of hit [Equations (28),
(29), and (30)]. The statements:

S50 17¢BCEP.GT .0 J GO TO 6O
XOD«(TGTXOL(11S) -DEFX(NDF))eap
YO* (TGYYNWIIIS)-DEFY NDF))*e2
RNG*SQRT(XDeYD)
BCEP~ D01 *RNG*ABS(BCEP)

compute the distance between the intruder and defender, and
convert the circular error probable from mils to feet
[Equation (31)]. The next statements:
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6C DENOM=1 7¢8CEP

® IFLID.Gr.1) GO o 70
VERT=TARMY (| TT)
HCR12+2 *TARRADI(|TT,
IFIHMORIZ L Q1) MORIZe(TARL iITTIoTARMWIITT ) -
G0 o ao .

compute the vertical and horizontal dimensions of the intruder.

If direct fire munitions are employed against the defender,
the statements:

70 VERT=DEFHT (1 WT)
HOR1Z~2 *DEFRAD(IWT)
PEITHMOREZ LY 01 NOR!I-MHH':uTr-DFl'ul“t'll'r’

compute the vertical and horizontal dimensions of the defender.
In the next statements:

50 ALeHORIZ/DENOM
BlVERT/DENOM
RSSPe2 *BIGO(AI)
DSSPe2.+81GG(R:
SSPDSRSSPeDSSPBRE, o [ vaL

the single shot probability of damage [Equations (32), (33),
and (34)] is computed. The last statements in the subroutine:

100 RNeRANF (DUMMY )
TFCRN LT .SSPD) 1DAM=]
PRB!TY-SSPD
RETURN
END

obtain a uniform random number. The random number is compared
to the single shot probability of damage [Inequality (35)],
and, if the target is damaged, the variable IDAM is set to one
to so indicate to the calling routine.

Subroutine CKEVTM

The purpose of this subroutine is to determine if any
time ordered events should occur before the distance related
event takes place and to sequence the events in the proper
order. The possible time ordered events are direct fire shots,
return fire shots, or the delivery of the second or subsequent
volley at an indirect fire aimpoint. The first statements:
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DIMENSION THMO130),1POS(30)
1FINDFA GY 0) GOTO SO
'FCINDFA.GT . 01 GO YO SO0

provide for local storage and determine if any time related
events have previously occurred. If time ordered events have
not occurred previously and the event is not an encounter of a
direct fire area entrance boundary, the statements:

'FINOBTP2 LT 1B.0R NOBYP2 GT 181 60 10 20
F/NOBTP2 GT 16) GO '0 15

INDF A=}

GO 10 20

15 CALL SYINY(ISVISL,!SQVE.IY.IOIV.KUI’”N.XI
NOFASMAXO(IT NODFA)
CALL TGTHOV

16 DO 18 J=1| ,NDFWD
LFUNDEFEACIT, Uy LT . 1) GO T0 18

NDF =NDEFEA(IT Jre}100
IFCTMIOFR(NDF).GT.0 0 AND.TMYOFR(NDF ) LT 9000.) GO T0 18

IMTOFRINDF 1w
18 CONTINUE
RETURN
20 CALL TGTMOV
RETURN

provide for a call to Subroutine TGTMOV. If the intruder has
encountered a direct fire area entrance boundary, Subroutine
STINT is called to save this intruder number in the ISVIFA
array for subsequent evaluation. Then, Subroutine TGTMOV is
called, and all defenders that may fire into the direct fire
area are determined. Control is then transferred to the
calling routine. If there are time ordered events to occur,

the next statements:

56 00 60 1+1!,130
1POS s}
TMELI«TMIGFR |}

606G CONTINUL
00 100 t=+1,130
D0 90 u=1,130
IFOTMEL i -TM(U)Y)180,90.8%
85 KEEP=!1POS( 1)
1POSt11«1POS y)
1POS1 J) -KEEP
SAVE=THM(I)
TMI)=TH(Y)
TMTJ)=SAVE
90 CONT NUE .
IFCTHMIT).GT TRAVIM) GO TO 12r it
100 CONTINUE
120 NUMCNT-HINODT] . 130

L

sort the event times for all time ordered events until an
event time is found which is greater than the travel time to
the next position related event. If the position related
event in the next event to occur, the statements:

VIO B b cm # P

AR RO smm sy e
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LEUNUMCNT GT .1 GO TO 140
CALL TOTMOV
. it CNOBTP2 NE 17) RETURN
CALL STINTCISVIFA . ISAVE (T, 1BIT . KDFTtN, |
NDFAsMAXO 1T NDFA
67 10 16

provide for a call to Subroutine TGTMOV, and, if the intruder
has encountered an entrance to a direct fire area, Subroutine
STINT is called to save the intruder number in the ISVIFA
array for subsequent evaluation. Next, a DO LOOP is entered
to consider each tine ordered event. The statements:

150 NUMSNUMCNT -
iSHOTe0
DO 1000 ™Mi~. . nWyM
M IFOS M
TTO1leTMIOFERIM)

initialize the variable that signals that a time related. event
may occur and determine the event to occur and the event time.
If the time ordered event can occur, the statements:

IFCrTDI.GY 9000.' GO 1O 100u
TIi=TRAVIHN

TRAVTMeTTD!

CALL TGTrmMOv

TRAVTIMeIT-TTO|

provide a call to Subroutine TGTMOV and decrement the travel

time to the position related event by this event tiiwe. The
next statements:

IFtM.GT. 120" 6O TO 7%0
IFIM.LT. 101) GC TO %00

provide branching to sections of the subrcutine that evaluate
indirect fire volleys and intruder targets returning direct
fire. If the event is one in which the defender employs
direct fire munitions, the statements:

NOF =M-100
i7" INRAOFDINDF) LT ' 60 TO 900G
NDTYP«IWTDEF (NDF
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determine the defender number and, if the defender has any
rourds remaining, the defender type is obtained. Next, three
nested DO LOOPs are evaluated to determine if this defender
may fire at an intruder. The statements:

DO 3006 1=1.%
IPRR= ! "CTIPR(NDTYP 1)
IFCIPRR LT 1) GO TO 1000

consider each priority value from the defenders ordered list
of intruder types to fire upon. If the priority value is
zero, the defender cannot fire, and the next time related
event is considered. If there are intruder types that the
defender may shoot at, the statements: |

0C 280 1:5+1 ,NTGO
TFINTGIYP 1 1S) NE I1PRR) GO 10 280

S s A s sl DG

consider each intruder. If the intruder type is of the type
the defender may fire upon, the statements:

D0 270 x=<i NOFA P
CALL STINTUISVIFA, (1S K, IBIT KDFTTN, 3
IFLIBLIT L T.1) GOTO 270
{FUNDEFEAIK NDFY . LT 1) GO TO 270
60 T0 321
270 CONTINUE 3
280 CONTINUE k.
3500 CONTINUE
GO 10 100D

consider each direct fire area. Subroutine STINT is called to
determine if this intruder is in a direct fire area. If the
intruder may be fired upon by the defender, the statements:

320 TMTOFRIM) «(MBROINDTYP)
Klak
10AM=
1SHOT =
CALL DIRFIR(IDAMI
1FOISYMP(2).6T.0) CALIL SYMDET
NRADFD(NDF ) «NRADFD(NDF) -
IFINRADFODINOF) LT, 1) THMTOFRI(M) =999
NRFBOTINDTYPI«NRFBOTINDTYF) +}

2 increment several counters and provide a call to Subroutine
4 DIRFIR. If sympathetic detonations are evaluated for direct
i fire munitions, Subroutine SYMDET is called. If optional
output is required, the statements:
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IFOTRUNS.NE |PRINT) GOTO 1340

AKIL=8H MISSED

IFIIDAM.OY . 0)AKIL"BH HiT HIm

PRINT Q003 .NDF . NDTYP,i1S NIGTYP 1161 AKIL PROITY

print the defender number and type, the intruder number and

type, a message indicating whether the intruder was damaged

by the direct fire munition, and the single shot probability
of damage. If the intruder was damaged, the statements:

ul tFelDaM. LY. i) 6O 10 “rs
TOTYNKI I ISI=TGTYNWI [ 1S1+100000.
LFINGYAWT.GT DICALL UNIT
LEFTINSLEFTIN-I
TGTVELtLI1S1=0,
TMTIOFR(11S)=9999.
CALL STINT(ISVIFA, LIS, ¥ 1BIT KOF1TIN, @)
INTYP=NIQYYPI{11S)
NKTLLDUINTYP) aNKILLDIINTYP) o]
NK{LLTeaNKILLT ¢l
TFINTTTICSOINTYR) G 0O) NSPLFT=NSPLFT |
Kle] 1S
XFixe0.0

increment several counters, provide calls to Subroutine UNIT
if any intruders are associated as a group, and Subroutine
STINT to turn the flag bit off for this intruder in the
direct fire area. 1If the intruder must be diverted around
by subsequent intruders in the column, the statement:

IFINTTIMDOEINTYP)Y Gl D0 ALL DIVSET

provides a call to Subroutine DIVSET to save the intruder Y

coordinate and set the dimension direction. The next state-
ments:

7% =0
0C 48% 11 /NTGO
CALL STINT/IISVIFA,! K, IBIT KDFTTN, 3

LFiBIY LY i) GO '0 8%

NREITRDU1L I =NRFIRDU L o

it NRFIRD(I!) NRBAILWEH . .%B0.,.485
w80 TMTIQFRt{)=0.

J=i

4“8% CONTINUE
IF1J150,990

consider each intruder. If an intruder has obsecrved the re-
quired number of rounds to be able to return fire, the array
containing the times for the time ordered events is updated
and a sort of the updated array is performed. If the time
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ordered event is one in which the intruder is returning fire,
the statements:

500 NINTT=NTGIYPIM:
IFINRADF L€M) LT 11G0O TO 900

deternine the intruder type. If the intruder has direct fire
rounds remaining, three nested DO LOOPs are evaluated to
determine if this intruder may fire at a defender. The state-
ments:

JO 600 1=1,9
IPRR-_ DFOPRININTT
[F«IPRR LT. 1) 60 10 1000

consider each priority value from the intruders ordered list
of defender types to fire upon. If the priority value is
zero, the intruder cannot fire and the next time ordered event
is considered. If there are defender types the intruder may
shoot at, the statements:

DO %80 J=!  NDFKD
TF O NTDEF LY NE IPRR) GO TO %90

consider each defender. If the defender type is of the type
the intruder may shoot at, the statements:

DO %60 x=1 NOFA

IFINDEFEACK  y) . LT 1Y GO fO %S8C

CALL STINTCISVIFA M »  IBIT ¥DFTIN,3

LEC1BIT 1 1y GO TO Sk0

G0 Y0 B2O
580 CONTINUE
590 CONTINUE
600 CONTINUE
60 10 (0no0

consider each direct fire area. Subroutine STINT is called to
determine if the intruder may fire from the direct fire area
at a defender. If a defender may receive return fire, the
statements:




520 ITMIOFRIMI «THERIININTT
Kl K
10AMe2
ND! «NOLFEATK U}
ISHOT <
L1G=M
CALL DIRFIRIIDAM)
NRADF It 11S1=aNRADF TS |
IFENRADF LIS LT 1V TMIOFR(M) <9990
NRFBITININTT «NRFBITININTIT) o1

increment several counters and provide a call to Subroutine
DIRFIR. If optional output is required, the statements:

1FCIRUNS NE . IPRINTY GO Y0 640

AKilL*BH MISSED

IFUIDAM GT 0) AFIL= BH HIT HIM

PRINT Q00% .M NINTT NOF, IWTOEF INDF ) AKIL PRRITY

print the intruder number and type, the defender number and
type, a message indicating whether the defender was damaged,
and the single shot probability of damage. If the defender
was damaged, the statements:

BG40 [F(IDAM. LT 1) GO TO 980
NDEFEAIK, J)=-NDF
NDTYPs | WIDEF LNOF)
NDFDAMINDTYP)«eNDFOAMINDTYP) ¢
TMYOFRINDF*100)+99989 .

GO 10 990

increment several counters. If the time ordered event is one
in which the second or subsequent indirect fire volley is in-
volved, the statements:

7%0 I vAP«M-120
I[P INVLIDFLLVAP) lT.liOO‘YO 900
CALL NDFIRE
TMTOFRI(M)I=TDBIFVIIVAP)Y
NVLIDF{IVAPI«NVLIDFLIVAP) -
1SHOT=1
G0 10 990

determine the volley aimpoint number. If all volleys have not
been delivered at this aimpoint, a call to Subroutine NDFIRE
is provided and several counters incremented. The next state-
ments:

S00 TMTOFR(M)+«9880.
60 Y0 1000




set the element of the array containing the times for the time
ordered events to 9990 to indicate that an event will no longer
be considered on a time basis. The next statements:

SgQ 1FLITMIOFRiMY GT TRAVIM)IGU TO 100Y
G0 10 890
1000 CONTINUE

determine if the time for a time ordered event to occur is less
than the travel time to the next position related event, and

if so, provides branching to the section of the routine that
will sort the array containing the times for the time ordered
events to occur. Otherwise, the next time ordered event is
considered. The last statements in the subroutine:

CELISHOT 1 R0, 050
OS1E CEONQUIPR- 1720, 15,00
£END

evaluate the signal that a time related event occurred, and,
if one did occur, appropriate sections of the routine are
branched to.

Subroutine STINT

The purposes of this subroutine are to turn on a bit to
indicate that an intruder has entered a direct fire area, to
turn off a bit to indicate that an intruder has exited a
direct fire area, and to test a bit to determine if an in-
truder is located within a direct fire area. The first exe-
cutable statements:

k- N

LR AL

1«1

tete . L1 %9) 60 T0 10
KTslTel5

Fex 59

save the intr.der number and the direct fire area number. For
the intruder target numbers greater than 58, the direct fire
area number is incremented by 15 and the intruder target
number is decremented by 59. The variable KT is used for the
subscript of the ISV(30) array and the variable K is used for
the number of the bit in the word. The next statement:
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G GO 10 (26,990,100, N

transfers to the proper section of the routine for the option
desired. If the call to Subroutine STINT was made for the

purpose of recording an intruder in a direct fire area, the
statements:

20 1SVIKY)Y=[SYIKTI OR SHIFT(I K}
KDFTTMUINT b elDF TINIINT o
RETURN

shift a 1 into the appropriate bit position and increment the
counter for the number of direct fire areas this intruder
target is located in. If Subroutine STINT was called when an
intruder left a direct fire area, the statements:

50 1SWe=0
JeiSH
KK=J.0R SHIFTI] K]} 4
KKe* NOT KK 4
1SV IKT) = [GVIKT AND KX
KDFTTINCINT I =KOF TINCINT)Y -
RETURN -

turn the flag bit off to so indicate and decrement the count
of direct fire areas this intruder is located in. The last
statements in the subroutine:

100 IBITeSHIFT(ISV(KT), -K! AND 18

RETURN 3

ENU 3

§

test the status of an intruder and place the bit whether ON 1

or OFF into the variable IBIT for interrogation in the calling
routine.

Subroutine EXPSWP 3

The purpose of this subroutine is to evaluate the effects
of line charges and fuel air explosives as sweeping devices
against the mines within the range of influence. The first
statements:

XLOC «0BX
KTsKTISAVIIGAVE
108tkT) =
NB=NOBTPR2
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coordinate and remove the evaent from further

save the event X
1f line charges are employed, the following

consideration.
statements:

{FUIRUNS £Q IPRINT) WRITE (B, 000)
LFILCHOPT G 12060 10 #n
YD1STrOBY ¢« ALNGLE

RANGEL =ARIDLC

G0 10 580

set the forward and lateral limits of the 1ine charge pattern

effects. The following statements:

¢ YLUC=0BY DFIFAL
YO\SI!YLOC-RAD‘H
STyl OC -RADY AL
RANGE sRADFAE 2
-

define the limits of the FAE pattern effects [Egquations (20),
(21), and (22)]. The next statements:

30 klrklel
jPeip@IKT) LT.01 GO 1O 30
|WORD* 1 OB IKT)
CALL UNPACK
IF(NOBTP?-B)%O.EUD.!D

wg LFtoBY LT.YST) o 10 30
Gn 10 6O

r a mine is within range of the FAE effects.

determine whethe
the next statements:

For line charges,

By KlekT o]
PPyl oBLKTY LT 01 GO TO 20
LWOPD=10B (KT
CALL UNPACK
1FINGBTP2-8180,200.5%0

650 lleBV.GY.VDIS!l 60 10 20C

ne is within the forward limits of the

determine whether a mi
The statements:

1ine charge effects.

DiGT«ABG I XLOL OBX}
anLCFOP!.GI.lIDISY-DlST"E~lYLOC-OBVI"E

1FIDIST. G RANOE) GO 1O 50

p—
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determine the lateral d

is chosen for consideration.

compared to the probability of deton
FAE effects [Inequality (23)].

statements:

istance from the mine to the center of
the exploding line charge or FAE.

than the effective range of the swe

If the distance is greater
eping device, another mine
Next, a uniform random number is
ation from line charge or
If the mine was detonated, the

T R TP U We—

s et donta L e i

RN=RANF (DUMMY
IFCRN GT PDLCFIGO 10 S0

IFCITRUNS  EQ.IPRINT) WRITE (6. 1010 NOBTP? . 0BX.0RY
NHSHPT(NOBIP?I-NHSuPTINOBYPEIH
NHDET(NOBYPE)-NHD[T(NOBYV?Iﬂ

CALL BOOMOIDET, 1)

IDB(KT)u-

GO 10 s

remove the mine from further consideration and increment
several counters. Subroutine BOOM is called to turn on the
detonation flag for the mine. After all the mines for this
travel path segment have been considered, or when a mine is
located which is outside the forward effects of the line
charge or FAE, a DO LOOP is next entered to increment the

Sweep delay for all active targets in the column. The state-
ments:

200 00 2so T=1 . N1GO

l‘(YGTVNH([I,OYA99969.1GO To 25¢
IFlNCVAN(ll.NE.NCYAHlISAVE)IGO T0 280
SHPDEL(Il'SHPD[L(II‘hHDLCF
DELATM(I)=THMDLCF
TGYVEL(H)=g,

250 CONTINUE
OBXsXL0OC
NOBTP2wNB
RETURN

ND

target and increment the Sweep delay time by the time delay
assessed .for employment of line charges or FAE.

Subroutine TGTMOV

The purpose of this subroutine
truders the event distance and time
delays and event times by the time f
first statements:

is to move all active in-
and to adjust the assessed
or the next event. The

U0 600 1«1 ,NTGO

[F(lGTVNNllI.GT.QQSQDAi 50 T0 600
!F!VGTVEL(I).GY.O.I G0 10 8gpn
DEL‘YHII)'DELAYH(IIvYHAVTH

Ao Sy

e s
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)

[FIDELATMLI) GY 0.000011 GO TO 550

decrement the delay time for the active intruders that are
stopped. If the time for the next event is greater than the
remaininyg delay time, the following statements:

IGIVEL I ) =rTGTSPOD
DYM=ABSIDELATHMI L)
DELATMi{1Y=0.

TG‘VNH(I)'IGYYNH(ll‘TGYSPU‘DTH
TIMEMV L el TMEMY (11 eDTH
IFLTMTOFR(E) GT.9000.} 60 10 600
TMIQOFRI1L1I«TMTOFRI1) -DIM
IF(YHTOFP(!)ALT.O.IIHTOFR(I\IU.
G0 10 600

initialize the delay time for the

reset the intruder velocity,
ire by the remaining delay

intruders, and adjust the time to £
time. The next statements:

vo0 TGYYNH(!I-TGTVNN(lloYGYS"D'YRAVIH
TIMEMY LI aT IMEMV L) s TRAVTH

K50 (F(TMTOFR(I).GT 8000 ) G0 TO 600
TMTOFRUII=TMTOFROL) - TRAVTH™
IFLTMTIOFRELY LY O THYOFREI1=0

KO0 CONTINUE

move the active intruders the event distance and time, and
adjust the time to fire for all active direct fire intruders
by the time for the next event. If there are any defender
direct fire weapons, the statements:

IFINDFWD LT.1) GG 10 750
NEND=NDFWD+100
0o 700 l«101,NEND

IFIYHTOFH(I)‘GY.QD()U.I 60 To 100
TMTOFRULY=TMTOFRCLY TRAVTHM
JFCIMTOFRELY LT O TMIDFRT =0

700 CONTINUE

The last

adjust the time to fire for all active defenders.
statements in the subroutine:

750 (F(NVAP LT . 1) RETURN
NEND=1R2OQ*NVAP
DO 900 t=121 . NEND

IF(THTOFRLE).GT.8300.) GO 10 900
TMTOFR(I)eTMIOFR( 1) - TRAVTH
IFLTMTOFROLY LT O ) THIOFRE )1 =0.

300 CONTINUE
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RETURN
END

adjust the time to fire for all indirect fire volley aim-

points.
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SMUPA/IW

DRC PM-SA-CP

USN Weapons (ntr/Code 317
USAMERDC/DRXFB-0

Nav Coastal Sys Lab/Code 722
TFWC/SA

AFAITC/TINAT
USACAA/MOCA-SA-1

Nav Surface Wpn Cntr/DL

Air Force Sys Comd/SDW

USA Training and Doctrine Comd/

ATCD-CM
TAC/DRA
AFATL/DLOSL

ADTC/XRO

AFATL/DL

AUL (AUL-LSE-70-239)
ASD/ENFEA
TAWC/TRADOCLO

Hq USAF/SAMI

Ogden ALC/MWM
AFIS/INTA

Hq USAFE/DOQ

Hq PACAF/DOO
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