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FOREWORD

The research was performed under Program Element 62601F, Project 8809,
Task 09.

Inclusive dates of research were 1 September 1971 through 1 October 1973.
The report was submitted 18 January 1974 by the Air Force Heapons Laboratory
Project Officer, Major Arthur R, Geldbach (SAB).

In the development of the user's manual for the QUANTO code, the experience
and advice of Mr. William Peay and Mr. Eugene Omoda have been invaluable in
deciding what information to include, in clarifying the user instructions, and
in making the code easy to use efficiently.

This technical report has been reviewed and is approved.
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SECTION I
INTRODUCTION

The QUANTO computer code and its mathematical model were developed within
the Analysis Division of the Air Force Weapons Laboratory (AFWL) to study the
effects of a sea-launched ballistic missile (SLBM) nuclear attack on targets
consisting of a flushing aircraft force. Using the technique of Lagrangian
multiplier optimization, a near-optimal allocation of SLBMs to targets is
procuced. In addition, the submarine positions or the aircraft beddown are
optimized if requested. The code has considerable flexibility in the type of
input data it will permit through (1) its automatic consideration of snecific
values of aircraft hardnesses, flyout profiles, level-off altitudes, and kill
values and (2) its treatment of an attack by multiple types of SLBMs, which
are described by differing missile trajectories, yields, launch intervals,
reliabilities, und numbers of missiles per submarine.

The rep.ri contains information which enables the user of QUANTO to con-
struct a data deck and make a successful run. In addition, the limits on the
numbers of dzta arr.y elements currently permitted in a QUANTO run are
described. However, the user is provided instructions for redimensioning
arrays to accommodate larger problems or %« reduce core requirements for
smaller problems. The most recent version of tlie program is listed in
appendix I. Sample control langvage and comments concerring several of the
input parameters are also included.

This document is intended =7 a supplement to the AFWL Technical Report
AFWL-TR-73-242, "QUANTO--A Code to Optimize Weapon Allocations," which
describes the mathematical model and methods of optimization used by QUANTO.
An example of an input deck, its output, and brief descriptions of the major
subroutines appear in the referenced report.

22
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SECTION II
USING THE PROGRAM

The user of QUANTO must construct a data deck and verify that the dimensions
of arrays ir DIMENSION and COMMON statements are sufficient for the problems
described. The format of the input data will first be described. Then a discus-
sion will be given of the DTMENSION and COMMON statements of concern when problem
size forces enlargement or adjustment of array sizes.

1. STRUCTURE OF INPUT DECK

The input deck for a single problem is arranged in sections in the following

order:
a. Initial data card
b. Beddown data
c. Aircraft parameters
d. Submarine positions
e. Missile data
f. Aircraft profile and nuclear effects parameters
g. Convergence parameters
h. Initial allocation

When multipie problems are to be run in a single job submission, the data decks
for all problems may be stacked and input in a single stream.

a. Initial Data Card

The first card of any input problem contains basic data necessary to
describe the problem. This curd is described in table 1. Table 2 shows options.

b. Beddown Data

The aircraft beddown data is input as a set of cards for each base
capable of having alert aircraft of any kind. The first card(s) of the set
identifies the base. Each target (base) identificetion is followed by a take-
off sequence list for alert aircraft on that hase. The formats of these cards
are described in tables 3 and 4.

B I T
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Progrem
v variable
Columns name
1-5 NTGTS
6-10 NSUBS
H 1-15 NTYPES
16-20 MXRWAY
21-25 MTYPES
t 26-30 10UT
v 31-35 I1SOPT
/
36-40 IVOPT
A
41-45 NCASE
L 46-50 MODE

Table 1

INITIAL JATA CARD FORMAT
(FORMAT (1415))

Description
Number of basas in the list of aircraft beddown.

Number of candidate positions for submarines in the
list of submarine positions.

Number of types of aircraft.

Maximum number of runways on any one base.
Number of types of missiles.

A control variable to limit output.

If I0UT=2, intermediate multiplier and allocation out-
put, usefu! for debugging, will be output during the
convergence to the optimal laydowns.

If I0UT=1, the intermediate cutput mentioned above
will be suppressed.

A control variable to control whether or not optimiza-
tion of submarine positioning among the candidate
positions is performed.

If ISOPT=1, submarine positioning will NOT be optimized
among %2 input submarine locations.

If ISOPT=2, submarine positioring will be optimized.

A control variable to control whether or not the bed-
down of ~ircraft will be optimized among the given
bases.

If. IVOPT=1, the beddown will NOT be optimized.
If IVOPT=2, the beddown will be optimized.

NOTE: If both ISOPT and IVOPT are set equal to 2, the
submarine positioning is optimized first, then
fixed in these locations for the beddown opti-
mization,

%

An arbitrary "case number" which the user may use to
jdentify his problem.

A multipurpose control variable which is used to
specify one of several operational modes. Tahle 2
describes the mode options.

3
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Tahle 3*

TARGET IDENTIFICATION CARD(S) FORMAT
(FORMAT (3F10.4, 15, 5X, 3F10.4/(7F106.4)))

Program
array
Columns name Description
1-70 TGTLAT Latitude coordinates of the base's brake release point

(start of take-off roll), in degrees (northern hemis-
phere is assumed).

i1-20 TGTLNG Longitude coordinates of the base's brake release point
(start of take-off roll), in deqrees (west of Creenwich
mean line is assumed).

21-30 DTCENT Distance from brake release point to the centroid of
the dispersing aircraft, in nautical wmiles (M),

31-35 NRWAYS Number of runways, used to determing: takexcfé ntoivals
between aircraft on this base.

41-50 VAL Number of aircraft of Type 1, then Types 2, 3, ... ,

51-60 until the numbers of all typzs of aircraft on this

61-70 base have been listed.

Following card{s) if
necessary in 7F10.4
format.

*Note that if only three or fewer types of aircraft are included in the problem
and nc base has more than 70 alert aircraft, then only two cards will be
necessary for each base, so the beddown data will consist of consecutive pairs
of cards, one pair per target.

Table 4*

TAKE-OFF SEQUENCE CARD(S) FORMAT
(FORMAT (7011))

Program
array
Columns name Description
1,2,3,... ISEQ The type numbers of the alert aircraft on the base, in
70 the order cof take-off, for as many cards as reeded.
Wy os .

*Note that if only three or fewer types of aircraft are included in the problem
and no base has more than 70 alert aircraft, then only two cards will be
necessary for each base, so the beddown data will consist of consecutive pairs
of cards, one pair per target.
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¢c. Pircraft Parameters

The point values assigned to cach aircraft, brake release times (for
each type of aircraft if first to take off), aircraft hardnesses, and take-off
intervals follow the beddown data in the input deck. First, one card per air-
craft is input, in order by aircraft type number, giving the first three of
these items; this card will be called the "aircraft card." Then the take-off

intervals are listed in a specific order on the subsequent card(s). The formats
of these cards are described in tables 5 and 6.

Program
array
Columns name
1-10 RELVAL
11-20 BRTIME
21-30 PS1I
31-35 ICAL
Program
array
Columns name
1-10 DELTAC
11-20
21-30

etc., througn
70; then repeat
on subsequent
cards.

Table 5

AIRCRAFT CARD FORMAT
(FORMAT {3F10.4, 15))

Description

The number of value points each aircraft of the given
type is worth to the enemy when killed.

The time between launch of the first SLBMs and the
brake release time (start of take-off roll) of the
given type aircraft, if that type aircraft is the virst
to take off at any base, in minutes.

The number of psi (pounds per square inch) of over-
pressure which kills the aircraft.

The number of cal/cm? of incident free-field thermal
energy which kills the aircraft.

Table 6

TAKE-OFF INTERVALS CARD FORMAT

(FORMAT (7F10.4))

Description

The take-off intervais between each ordered pair of
types of aircraft, for bases with each possible number
of runways, are listed in specific order. First, for
single runways, the intervals between the aircraft-type
pairs (1,1),(1,2),(1,3),...,(1,NTYPES),(2,1),(2,2),...,
(2,NTYPES),(3,1),...,(NTYPES,NTYPES), are input in that
order. A set of intervals in this order is then input
for dual runways, then triple, etc., until all numbers
of runwavs which occur on input bases have been covered.

7
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d. Submarine Positinns

One data card is input per candidate submarine location. A submarine
location is characterized not only by the type of missile (or submarine) which
may be located there, but ty the number of missiles on that type of submarine.
Type numbers are applied to submarine locations to indicate the type of sub-
marine which may be located there. In the automated relocation of submarines,
shifts of submarines may occur only between locations which may have like tvpes
of submarines. So the numbering of submarine types may be constructed so as to
prevent submarines from moving to certain points or jumping from one ocean to
another. If more than one type of submarine can be at the same location, that
point must be input once for each candidate type of submarine. The format of
the submarine location card is described in table 7.

Table 7

SUBMARINE LOCATION CARD FORMAT
(FORMAT (2F10.4, 315))

Program
array
Columns name Dascription
1-10 SUBLAT Latitude coordinates of the candidate submarine loca-
tion in degrees [north hemisphere is assumed).

11-20 SUBLNG Longitude coordinates of the candidate submarine loca-
tion in degrees (west of Greenwich mean iina is
assumed).

21-25 ISUBS Number of submarines stationed at the submarine loca-
tion, prior to submarine relocation (if requested).
This may be zero.

26-30 NMPS Number of missiles on all submarines at the locatic:
which will be dedicated to aircraft kills.

31-35 MTYPE Type-number of the submarines (or SLPMs) which may be

located at the point.

e. Missile Data

The type numbers appearing in the submarine location input refer to the
type of submarine. Since each submarine can zarry, at most. one type of missile,
the submarine type is equivalent to the missile type. For each type submarine,
parameters describing the SLBi1 must be inbut. Sets of cards describing each

e e
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SLBM are input sequentially by submarine type ..umber. Each set of cards for a
single SLBM contains

(1) The SLBM parameters card
(2) The missile trajectory card(s)

If two different submarine type numbers are used for the same type SLEM merely
to prevent submarines from shifting tc certain points, the set of cards
describing that SLBM must be input twice. The formats of these cards are
described in tables 8 and 9.

Table 8

SLBM PARAMETERS CARD FORMAT
(FORMAT (7F10.4))

Program
array
Columns name Description
1-10 DELTM The time interval between salvo launches for successie
missiles of the given type, in minutes.

11-20 RELML The launch reliability of the missile (i.e., the
percent which launch successfully on the average).

21-30 RELMF The in-flight reliability of vhe missile (i.e., the

, percent which successfully reach the target area on
the average).

31-40 RELMYH The warhead reliability of the missiie (i.e., the
percent which successfully detonate upon reaching
the target on the average).

41-50 RNGMIN The minimum range of the missile, in NM.

51-60 RNGMAX The maximum range of the missile, in NM.

61-70 YIELD The assumed yield of the missile warhead, in KT.

The tabular time/distance pairs of table 9 are used to compute missile

arrival times on each target, with four-poirt Lagrangian interpolation supplying

times for distances not appearing in the table.

Bt
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Table 9
MISSILE TRAJECTORY CARD(S) FORMAT
(FORMAT (15, 5X, (6F10.4))) .
Program
variable ¢
or array
Columns name Description
1-5 MPR Number of time/distance pairs which describe the times
associated with the missile trajectories to various
distances. These pairs immediately follow MPR.
11-20 FMTIME The flight time, in minutes, which the missile requires
to reach a target a given number of NM from the launch
point, where this distance is given immediately follow-
ing this time on the input card.
21-30 FMRNG The distance, in NM, ccrresponding to the preceding
missile flight time.
31-40 FMTIME Succeeding time/distance pairs, in ascending urder by
41-50 FMRNG time, which describe the missile flight times.
51-60 FMTIME
61-70 FMRNG

Succeeding cards in (6F10.4) format until all MPR pairs have been input.

f. Aircraft Profile and Nuclear Effects Parameters

A set of cards is input for each aircraft type, with the sets in order
by aircraft-type number. Each set consists of the following:

{1) Altitudes cari
(2) Count card
(3) Aircraft flight profile data cards
(4) Control variables card
(5) MNuclear effects parameters card
(6) Lethal radii cards
The formats of these cards are Jescribed in the following tables.
(1) Altitudes Card

This card indicates the final level-off altitude of the aircraft
of the given type and the height of burst (HOB) of the SLBMs. Both of these
altitudes are relative to the ground. Thus, if each base has only one type of

10
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aircraft stationed there, different HOBs may be selected for each types aircraft.
Yowever, this will cause misleading results if a base has more than one type of
aircraft, since the lethal area computations for one SLBM against two different

types of aircraft will be based on two different HOBs for the single weapon.
The format of this card appears in table 10.

Table 10

ALTITUDES CARD FORMAT
(FORMAT (6F10.4))

Program
variable
Columns name Description
1-10 AZ The final level-off altitude of the aircraft in its
flyout profile, in feet above the ground.
11-20 HBL The detonation height of SLBMs used in computing
Tethal areas for the aircraft, in feet above the
ground.

(2) Count Card

The count card indicates only the number of cards following it
which contain the aircraft profile information. Columns 1 through 5 of this
card should contain this integral number of cards, and the remaining colunns
may be used for comments.

(3) Aircraft Flight Profile Data

The aircraft flight profile data is input in a set of data cards
which describe the aircraft movement in time and space. The flight profile
for a given type of aircraft consists of values for distance, time, altitude,
and the horizontal components of velocity and level-off acceleration (as a
function of altitude). These values are specified for a nonturning aircraft.

Distance and time values are measured relative to brake release,
the point at which the aircraft begins moving on the runway for take-off. The
values for altitude are measured relative to ground level and must be non-
decreasing. The level-off altitude may be specified as any altitude less than
or equal to the maximum (i.e., las ) altitude value of the aircraft flight
profile. The vaiues for velocity, distance, time, and acceleration of the
aircraft when it levels off are obtained through interpolation among the

1
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altitude values of the profile-based on the input level-off altitude. The
parameters asscciated with level-off are used in the standard equations of
motior to ~-crlerate the aircraft to its final escape velocity. The final
escare dv, is assumed to be the maximum velocity, expressed as Mach number,
whi.F . tvs in tre input aircraft flight profile data, although it is input
separutely as FMACH in the control variables card to be described next. An
exception to this rule is made when XATI=0.0 (in the contro® variables card--
see next paragraph), in which no acceleration takes place afier level-off.

The user is required to input values for altitude which are nondecreasing, and
these values are automatically adjusted, if necessary, to ensure strict
monotonicity for purposes of interpolaiion. The aircraft flight profile
description should consist of approximately the maximum of 50 cards currently
permitted by array dimensicas in QUANTO. The format and content of each card
are described in table 11.

Teble 11

AIRCRAFT FLIGHT PROFILE DATA CARD FORMAT
(FORMAT (3F15.8, 2F10.6))

Program
array
Columns name Description
1-15 F The ground range from the brake release point, in feet,
indicating the distance traveled in the folliowing time.
16-30 G The time from brake reiease, in seconds, at which
the aircraft reaches tne preceding distance.
31-45 A The altitude of the aircraft, in feet above ground
elevation, at the preceding time.
46-55 VEL The Mach number describing the aircraft's ground
speed at the time indicated in this card.
55-65 ACCEL The acceleration, in feet per second per second at

which the aircraft would accelerate to itz final
escape velocity if it leveled off at a lesser
velocity at the altitude on this card.

(4) Control Variables Card

This card supplies the values of variables which control the
operation of generating a completed aircraft flight profile for use in the

12
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program. The format of this card is described in table 12, and additional
informatior concerning the variables is in the following narrative.

The variables, rALTCM and FMACH, are determined by the input air-
craft flight profile. The aircraft is assumed to follow the input flight
profile until the level-off altitude is reached. If ¥ATI>0.0, the aircraft is
then accelerated to its final escape velocity which is assumed to be the
maximum Mach rumber which occurs in the input profile and is specified
separately as FMACH. The lowest altitude in the input profile data at which
the aircraft reaches this final escape velocity is specified by FALTCM. If
the level-off altitude is less than FALTCM, then the velocity upon levelirg
off is less than FMACH. The standard equations of motion are then used to
accelerate the aircraft to its final escape velocity, if the variable XATI is
greater than zero.

The variable XATI specifies the number of points which QUANTO
generates in accelerating the aircraft to its final escape velocity. If XATI
is equal to 0.0, then the velocity upon leveling off is used as the final
escape velocity, and no acceleration takes place. The variable XATI should be
chosen such that a sufficient number of points of distance and time are
generated for the acceleration phase to permit reasonably accurate interpola-
tion.

The distance associated with the point that the aircraft achieves
its final escape velocity is usually not great enough for the lethal area
determination routines to use in computing lethal area of the most distant
SLBM weapon detonations. The variable TI{I) is used to extend the profile to
the greatest distance needed. This is the greatest distance from the centroid
that is necessary to compute lethal area for the placement of the last
potential weapon arriving on that target.

The choice of TI(I) and XATI must be made <n that the complete
aircraft profiie is generated with sufficient spacing in che data to accommodate
four-point Lagrangian (cubic) interpolation. An upper limit of 99 tptal data
points in the complete aircraft flight profile is permitted by the present
array dimensions in QUANTO. Currently used values for TI(I) and XATI are 60
seconds and 10 points, respectively.

13
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Table 12

CONTROL VARIABLES CARD FORMAT
(FORMAT (3F15.8, 2F10.6))

Proaram
variable
Columns name Description
1-15 FALTCM The altitude, in feet above ground elevation, from the
aircraft flight profile, at which the aircraft first
reaches its final escape velocity.
16-30 FMACH The final escape velocity of the aircraft, expressed
as Mach number, from tie aircraft flight profile.
The aircraft will not exceed this velocity during
flush.
31-45 YI(I) The time interval, in seconds, at whrich data points
for distance will be generated after the aircraft
(of type I) reaches “ts final escape velocity.
46-55 XATI The nurter of equally spaced points in time for which

distances will be grnerated to accelerate the aircraft
from its velocity ut its lewvel-off altitude to its
final escape velouity.

(5) Muclrer Effects Parameters Card

This card contains parameters which indicate the environment in
which the nuclear detonations take place. These parameters are arquments
required for the nuclear effects subroutines SABERCM and SNAPTCM. Table 13
describes the format of this card.

(6) Lethal Radii Cards

If the lethal overpressure radius and time of shock arrival and/or
the lethal thermal radius are already known for the hardnesses of some or all
aircraft types against some or all missile types for the case in which the
aircraft has reached its terminal altitude by the time it encounters the lethal
region, some of the computations of SABERCM and SNAPTCM may be bypassed by
inputing the necessary values in cards following the nuclear effects parameters
card. A pair f cards, the "overpressure card" and the "thermal card," must be
input for each combination of aircraft type and missile type. These pairs are
input in ascending order by aircraft type and by missile type within aircraft
type. These cards must be fnput even if the values are not known, but the
cards may be left blank. The card formats are in tables 14 and 15,

14
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Prog: -m
€ variable
Columns name
1-10 HTE
11-20 BETIND
21-30 RHO
31-40 VIS
A}
41-50 Pz
51-60 HSL
Program
variable
Columns name
* 1-5 ISABER
6-20 HORF
21-35 TSA

Teble 13

NUCLEAR EFFECTS PARAMETERS CARD FORMAT

(FORMAT (6F10.8))

Description

The assumed ground elevation, in feet above sea level,
of the target 1ir bases from which this aircraft flies.
This currently must be zero since QUANTO's computations
of lethal areas are not reaccomplished for each base.

The "neta ID," an indicator which the subroutine SNAPTCM
requires to compute the effect of thermal energy on the
aircraft by considering the aircraft as a horizontal
panel (when BETIND=0.0) or as a panel oriented for
maximum perpendicular incident thermal energy (when
BETIND=1.0). QUANTO uses BETIND=1.0, assuming some
panel of the aircraft is in the worst orientation.

The itoedo factor, which is the fraction of incident
the .al energy which reflects off the ground. For a
SAC Normal Day, the albedo is 0.3. A worst case
abnormal day has a higher albedo.

The visibility in miles; 10 for a SAC Normal Day.

The water vapor in the air, in millimeters; 5 for a
SAC Normal Day.

The altitude in feet above sea level of the top of the
haze layer; 10,000 for a SAC Normal Day.
Table i1

OVERPRESSURE CARD FORMAT
(FORMAT (15, 2F15.8))

Description
An indicator of whether the following two fields of
this card are to be used. If ISABER=1, the values are
to be used; otherwise, input ISABER=0 and QUANTO will
compute the values.
The lethal overpressure radius, in feet.

The time of shock arrival, in seconds.

15
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Table 15

THERMAL CARD FORMAT
(FORMAT (15, 2F15.8))

Program
variable
Columns name Description
1-5 ISNAPT An indicator of wheth. ~ the following field on this
card is to be used. 1f ISNAPT=1, the value is to be
vsed; otherwise, input ISNAPT=0, and QUANTO will
cempute the value.
6-20 SZ The lethal thermal radius, in feet.

g. convergence Parameters

Scveral parameters may be input to control the terminatien of QUANTO's
iterative procedure for converging the Aij's in computing the cptimal laydown.
As described in AFWL-TR-73-242, the procedure teruwinates (1) when the xij
matrix is ccnverged to some tolerance €, (2) when the expected kill does not
significantly increase for a given number of iterations, or (3) when the number
of iterations reaches a maximum specified by the user. The convergence param-
eters are input by the user in the format described in table 16 to indicate the
final tolerance e, the number of kills used fcr testing for a "significant
increase," the interval of iterations over which the kill increase is measured,
aind the maximum number of iterations. Current values of the parameters listed

in table 16 are 0.01, 20, 100, and 0.0001, in the order of the table.
h. Initial Allocation

A missile Taydown must be input to QUANTO to start the iterative pro-
cedure for improving the laydown. The initial allocation of missiles to
targets is input submarine by submarine. The submarines are in tf. order of
the submarine locations, with all submarines at one location p. ceding the
first submarine at the next location. One or more cards, in the format (1415),
are input for each submarine where the numbers on the cards are the ‘“arget
numbers to which the SLBMs from that submarine (in ascending order by salvo or
launch time) are allocated. One card per submarine is sufficient if each sub-
marine has 14 or fewer missiles; otliciwise, multiple cards per submarine are
needed with a new card started for each new submarine.

16
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Table 16

CONVERGENCE PARAMETERS FORMAT
(FORMAT (F10.4, 2I5, F10.4))

Program
variable
Columns name Description
1-10 CHGKIL The number of kills used to distinguish between a
significant ki1l increase (in ITCUT2 iteraticns--see
below) and an insignificant increase.

11-15 ITCUT The maximum number of groups of ITCUTZ iterations {see
below) which will be accomplished by QUANTO in any lay-
down optimization procedure before the iteration pro-
cedure is terminated by QUANTO.

16-20 ITCUT2 The number of iterations in each grouo, where the
increase in expected kill resulting from each group of
iterations is tested against the amount CHGKIL to
determine if the increase was large enough to warrant
continuing the iterations through another group.

21-30 EPSCUT A tolerance quantity used to test for corvergence of

the Aij matrix. QUANTO actually converges the Aij

matrix to tolerances of €=.1, then 0.01, then 0.001,
etc., until convergence to a tolerance e<1.5 times
EPSCUT is achieved.

2. SPECIFICATION OF ARRAY DIMENSIONS

Since array dimensions as currently set in QUANTO may not be sufficient for
some types of problems, the arrays which have dimensions of interest to the
user are listed in table 17 with the problem-dependent dimensions indicated as
program variable names described in table 13. Only two of these program
variabies, MXTGT and MXWPNS, actually appear in the QUANTO code and must be
set in the QUANTO main program (in a DATA statement). The others cross-
reference the two tables and represent constants which may need to be changed
(in the routines indicated) for problems which require more capacity than the
constants of table 18 permit. In the execution of QUANTO, the maximum index
of elements accessed in tha arrays is controlled by program variables, so the
constants specified in the DIMENSION and COMMON statements must be at least as
large as (but may be larger than) the controlling program variables input
through (or comnputed from inputs in) the data deck. Complete descriptions of
those variables directly input may be found in the description of the input
deck.

17
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To conserve core, the user may want to reduce the array dir<nsions to the
minimum required to run his problems. Furthermore, if only one type of air-
craft occurs in his problems, the arrays FLAMB and FLAMEI may be equivalenced
in the main program QUANTO,

3. SAMPLE QUANTO FUN CONSIDERATIONS ’

The Tisting of QUANTO in appendix I is the most current one &s of the time
this report was produced. For convenience, references to the lines of the
program will use the aiphatmmeric identificrs on the right side ¢f each line.
Thus, the first line of the program is line QUA 10. This section will present
the reader with the required considerations for several typical prcolems.

a. Considerations Concerning the Number of Aircraft Types

As the program is listed in appendix I, up to 2?5 bases, 168 weapon

groups, one type of aircraft, etc. (in accordance with the figures of table 18)
are permitted in the problem(s) to be run. MNote that only one aircraft type
is permitted since the arrays FLAMB and FLAMBI are equivalenced in line OUA 160.
In view of this fact, core requirements could be reduced (when the problem has
only one aircraft type) by changing the dimensions in 1ines QUA 3G, QUA 50,
QUA 70, and QUA 110 to the following, respectively:

1 SURV(3%,168,1),FLAMBI(35,168,1),

3 VAL(35,1),PROD(35,1),VKILL!35,1),

5 RELVAL(1),BRTIME(1),PSI(1).ICAL(1),PKCIR(1),PKAN(1),

9 QPTS(30),QAREAL(30,1,4),QRLMX(30,1,4),DELTAC(2,1,1),JFLAC(2,1)
The user may quickly determine all of the occurrences of dimensions permitting
two types of aircraft by searching table 17 for all occurrences of the dimen-
sion MXNTYP. In the QUANTO version in appendix I, MXNTYP has the value 2
wherever it occurs. Besides the above four lines, MXNTYP also occurs in the
COMMON's labeled DISTIME, ACFTS, and NUCLER. Unfortunately, changing the
dimensions in these labeled COMMON statements requires changing several lines
since the COMMON statements appear in multiple routines, as listed in table 17.
The user will orobably want to weigh the inconveniences of changing QUANTO
program statements against the core savings to be gained. For instance, the
Jjust described changes of 1inas QUA 30, QUA 50, QUA 70, and QUA 110 account
for core savings of 11760, 105, 6, ana 247 1r-~ations, respectively. The dimen-
sions which appear in the QUANTO version in app ndix I are intended to be
adequate for most problems. If all these dimens. ns are adequate for the user's

18
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problems, but the problem has two types of aircraft, the user need only delete
the EQUIVALEMCE statement (1ine QUA 160) for QUANTO to run the problem.

b. Changing the Numbers of Targets and/or Weapon Groups

By studying the first 16 Tines of the CUANTO listing in appendix I, the
user may determine that core reguirements are most critically dependent on the
numbers of targets, weapon groups, and types of aircraft. In particular,
changes in lines QUA 20, QUA 30, QUA 150, and QJA 160 will usually bring the
greatest payofs in core savings when the problems to be run have fewer than 35
targets, 168 weapon groups, and/or two types of aircraft. The considerations
concerning the numbers of types of aircraft have already been discussed in
pairagraph a above.

When the problem has fewer than 35 targets, core savings will result
from substituting the number of targets for 35 wherever 35 occurs in lines
QuA 20, QUA 30, and QUA 150. In addition, if more than one type of aircraft
is used, then the dimensions of the arrays VAL, PROD, and VKILL in line QUA 50
must be made consistent with the dimension changes in lines QUA 20, QUA 30,
and QUA 150. Of course, the dimension MXTGT occurs elsewhere, as may bDe seen
in table 17, but relatively small core savings result from changes eisewhere.

Likewise, the number of weapon groups (which is the sum of saivos from
separately input submarine locations) may be reduced from 168 by changes in
lines QUA 20, QUA 30, and QUA 150. These are all the lines in which the
dimensior. MXWPNS (of table 18) occurs.

Changes in the dimensions must be consistent with other changes in the
input deck. Dimensions must be at least as large as required by the input, or
results wili be unpredictable. A change in the number of targets will be
reflected in the initial data card and the beddown data. A change in the
number of weapon groups will be refiected in the initial data card, the number
of submarine pcsitions or salvos from those positions, and the initial alloca-
tion of SLBMs.

c. Output Options

The variable IOUT input in the initial data card indicates when an
expanded output, sometimes useful for debugging, is desired. This cutput
should never be requested for production runs and is only occasionally useful
to the programmer analyzing program operations. Consequently, I0UT=1 should

19
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always be input for production runs. Even then, voluminous output will be
produced if beddown optimization is requested (i.e., IVOPT=2), and considerable
output is produced by many other types of problems. Therefore, microfiim
output is recommended until the volume of output is well known.

d. Distance to Centroid Computations ?

A side computation is requir~d bevore the distances to the centroids
may be estimated ard input to QUANTO. The centroids of the areas of dispersing
aircraft are dependent on the flyout profile and the geometry of turning. A
rough approximation of the centroid location, for aircraft departing a single
runway, may be obtained by computing (1) the location of an aircraft which
turns 180 degrees following take-off a% the time at which the aircraft reaches
its terminal velocity, and (2) the location of that same aircraft after the
same period of time, assuming it had not turned. The midpoint of these two
locations would then be the approximat2 location of the centroid. A program
is under development which will compute the centroid location giving equal
weight to each poscible aircraft location for turns of from O to 180 degrees
in either direction. As the user might guess, considerable information about
the flignt characteristics of the aircraft is necessary for this camputation.
If multiple types of aircraft are used, the user must select one type as the
one determining the centroid location.
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Table 17

ARRAYS OF QUANTO WITH PROBLEM-DEPENDENT DIMENSIONS

Array name
and
dimensions

Arrays not in COMMON

ALOC (MXTGT, iXHPNS)

FLAMB (MXTGT,
MXWPNS)

SURV (MXTGT, MXWPNS,
MXNTYP)

FLAMBI (MXTGT,
MXWPNS, MXNTYP)

TGTLAT (MXTGT)
TGTLNG (MXTGT)
DTCENT (MXTGT)

NRWAYS (MXTGT)

NWALOC (MXTGT)

VAL (MXTGT, MXNTYP)

PROD (MXTGT, MXNTYP)

VKILL (MXTGT,
MXNTYP)

ISEQ (MXTGT, MXAC)

Array contents
(and routines which have constant dimensions for
array in COMMON or DIMENSION statements)

The nij allocation matrix (in routine QUANTO).

The Aij matrix, whose definition depends on the
number of aircraft types (in QUANTO).

The Sij survivability matrix for all aircraft
types (in QUANTO).

The Aij

QUANTC).

matrices for all aircraft types (in

The latitudes of the targets (in QUANTO).

The longitudes of the targets (in QUANTO).

The distances to the centroids of the areas of
dispersed aircraft leaving the targets (in
QUANTO).

The number of runways at each target (in NUANTO).

The number of weapons allocated to each target
(in QUANTOD).

The value of the aircraft of each type on each
targe* (in QUANTO).

The survivability products

HWPNS n..
1]
=1

for each target and each type aircraft (in ;
QUANTO). ' i

The value of the aircraft of each type killed

for each target (in QUANTO). ﬁ
The take-off sequence on each base, as indicated ¥
by an ordered 1ist of aircraft type numbers (in &
QUANTO) . i
Y

S
£
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16.
{745
18.

19.

21
22.
23.
2.
25:

26.

-TR-74-20

Array name
and
dimensions
BRT (MXAC)
RELVAL (MXNTYP)

BRTIME (MXNTYP)

PSI (MXNTYP)

ICAL (MXNTYP)

PKCIR (MXNTYP)

/AN (MXNTYP)

SUBLAT (MXSUB)
SUBLNG (MXSUB)
ISUBS (MXSUB)
NMPS (MXSUB)

MTYPE (MXSUB)

ITGTNO (MXM)

e SR

Table 17 (cont'd)

Array contents
(and routines which have constant dimensic.s for
array in COMMON or DIMENSION statements) *

A working area used to compute the brake release
times for each aircraft on a base (in QUANTO).

The point value assigned to a single aircraft of
each type (in QUANTO).

The brake release times for each type aircraft,
if that type takes off first from any base (in
QUANTO).

The hardness of each aircraft type to overpressure;
used to distinguish between kill and nonkill (in
QUANTO).

The hardness of each aircraft type to incident
thermal energy; used tc distinguish between kill
and nonkill (in QUANTO).

A working area used to store the computed Pk for

each aircraft type when the aircraft arzs assumed
to be uniformly distributed within a circle (in
QUANTD).

A working area used to store the computed Pk for

each aircraft type when the aircraft are assumed
to be uniformly distributed within an annulus {in
QUANTO).

The latitudes of the submarine locations (in
QUANTO).

The longitudes of the submarine locations (in
QUANTO).

The number of submarines at each submarine loca-
tion (in QUANTO).

The number of missiles on each submarine at each
submarine location (in QUANTO).

The type of missile on each submarine at each L
csubmarine location (in QUANTO).

A working area usea to store the target numbers ' i
to which the missiles from a single submarine
are initially allocated (in QUANTO).

e L
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27.

28.

29.

30.

31.
32.
88
34.

35.

36x

3.

38.

89.

40.

41.

Array name
and
dimensions

DELTM (MXMTYP)
RELML (MXMTYP)
RELMF (MXMTYP)
RELMWH (MXMTYP)

RNGMAX (MXMTYP)
RNGMIN {MXMTYP)
YIELD (MXMTYP)

FMTIME (MXTRAJ,
MXMTYP)

FMRNG (MXTRAJ,
MXMTYP)
MPROF (MXMTYP)

QAREAL (30, MXNTYP,
MXMTYP)

QRLMX (30, MXNTYP,
MXMTYP)
DELTAC (MXRWAY,

MXNTYP, MXNTYP)

JFLAC (2, MXNTYP)

ALHOLD (MXTGT)

Table 17 (cont'd)

Array contents
(and routines which have constant dimensions for
array in COMMON or DIMENSION statements)

The launch interval of each missile type (in
QUANTO).

The launch reliability of each missile type (in
QUANTO).

The in-flight reliability of each missile type
(in QUANTO).

The warhead reliahility of each missile type (in
QUANTO).

The maximum range of each missile type (in QUANTO).

The minimum range of each missile type {in QUANTO).

The yield of each missile type (in OUANTO).

The times that are input in describing the trajec-
tories of each type missile (in QUANTO).

The ground ranges that are input in describing
the trajectories of each type missile (in QUANTO).

The number of time/distance pairs describing the
trajectories of 2ach missile type (in QUANTO).

A table of lethal areas for 30 distances of the
detonation from the centroid for each aircraft
and missile combination (in QUANTO).

A table of distances from detonation point,
describing the farthest reach of the lethal area
in a direction away from the centroid, for 30
distances of the detonation from the centroid for
each aircraft and missile combination (in QUANTO).

The take-off intervals between each pair of air-
craft types from bases with each possible number
of runwavs {in QUANTO).

A working area used to store pointers to the
first and last aircraft (of each type) departing
a base (in QUANTO).

A working area used to integerize the weapon lay-
down (in ALINT).
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] . Table 17 (cont'd)

Array name Array contents
and (and routines which have constant dimensions for
dimensions array in COMMON or DIMENSION statements) *
42. VHOLD (MXTGT) A working area used to integerize the beddown (in
VINT). £
43. SUMAC (5) A working area used to compute the number of air-
craft of each tvpe on a single target for up to
5 aircraft types (in TGTKIL).
44, SUMACK (5) A working area used to compute the number of air-
craft killed of each type on a single target for
up to 5 aircraft types (in TGTKIL).
45. LOHOLD (16) Working areas used in relocating submarines and
MXHOLD (16) assigning their SLBMs to new targets, for up to
LOTEMP (16) 16 missiles on a submarine (in SUBADJ).
MXTEMP (16)
LOH (16)
MXH (16)
B. In COMMON named DISTIME (arrays appear in routines QUANTO, PROCESS, DETAREA,
BAKUP, TIMERAD, DATAGEM, and TIMEGEN with constant
dimensions)
1. FOTIME (MXPROF, The times that are input and/or generated in
MXNTYP) (also describing the flight profile of each type air- !
called S) craft.
2. FORNG (MXPROF, The ground ranges that are input and/or generated
MXNTYP) (also in describing the flight profile of each type air-
called D) craft.
3. NPROF (MYNTYP) The number of points of time and distance input
(also called and/ov generated for the flight profile of each
NUMDATA) type aircraft.
4, CV (MYNTYP) The final velocity reached by each aircraft type. ;
5. TI (MXNTYP) The time inteival used in generating profile
points for each aircraft type.
C. In COMMON named ACFTS (arrays appear in routines PROCESS and DETAREA with
constant dimensions) s
1. A (MXPIN, MXNTYP) The altitude values input for each aircraft
profile.
2. F (MXPIN, MXNTYP) The ground range values input for each aircraft
profile.
3. G (MXPIN, MXNTYP) The time values input for each aircraft profile.
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Array name
and
dimensions

VS (MXPIN, MXNTYP)

VEL (MXPIM, MXNTYP)
ACCEL (MXPIN, MXNMTYP)

NDATA (MXNTYP)

Table 17 (cont'd)

Array con:ents
(and routines which have con;tint dimensions for
array in COMMON or DIMENSI(N statements)

The velocities of sound for altitude values input
for each aircraft profile.

The velocities input for each aircraft profile.

The level-off accelerations input for each air-
craft profile.

The numter of input vets describing each aircraft
profile.

In COMMON named NUCLER (arrays appear in roucines PROCESS and DETAREA with

, 6.

S
< 7
8.

FLRP (MXNTYP, MXMTYP)
FTSA (MXNTYP, MXMTYP)
FLRT (MXNTYP, MXMTYP)
BURST (MXNTYP)

DISMIN (MXNTYP)

VPSI (MXNTYP)
VCAL (MXNTYP)
VYIELD (MXMTYP)

constant dimensions’

The computed letaal radii for overpressure for
each missile tyse against each aircraft type.

The computed times of overpressure shock arrival
for each missile type against each aircraft type.

The computed lethal thermal radii for each missile
type against each aircraft type.

The heights of burst for each type aircraft.

The computed horizontal ground distances traveled
by each type aircraft before it reaches its
terminal altitude.

The overpressure hardness of each type aircraft.

The thermal hardness of each type aircraft.

The yield of each type nissile.

.‘,N: e oane
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Table 18
PROBLEM-DEPENDENT DIMENSIONS IN QUANTO

Current

Variable OUANTO
dimension Description dimension
MXTGT The maximum number of targets. 35
MXVIPNS The maximum number of weapon groups. A weapon group

includes all potential missiles of the same type

launched from the same point at the same time. The

total number of weapon groups in a given problem may

be computed easily by summing the numbers of missiles

per submarine (NMPS of table 7) over all separately

input potential submarine locations. 168
MXNTYP The maximum number of types of aircraft. 2*
MXAC The maximum number of . ‘rcraft on any base. 34
MXRWAY The maximum number of runways at a base. 2

| MXSUB The maximum number of submarine locations. 28

MXM The maximum number of missile, on a single submarine. 16
MXMTYP The maximum number of missile types. 4
MXTRAJ The maximum number of time/distance pairs input in

describing missile trajectories. 15
MXPROF The maximum number of time/distance pairs input

and/or generated in describing aircraft flyout

profiles. ' 99
MXPIN The maximum numbe+ of input sets describing an

aircraft profile. 50

*Although two types of aircraft are permitted by the dimension statements in
QUANTO, the "EQUIVALENCE (FLAMB, FLAMBI)" statement in QUANTO must be removed
before running a problem having two types of aircraft.
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SECTION III
TIPS ON THE UTILIZATION OF QUANTO

This section describes the flow of information to and from the program
QUANTO and presents the user with the job control language (in SCOPE Version
3.2) required to execute QUANTO on the CDC 6600 computer system at the Air
Force Weapons Laboratory (AFWL), Wirtland AFB, New Mexico. No attempt is made
to describe the job control language functions in detail, but the reader who
is familiar with some computer operating system should be able to generate
similar operations by referring to his own job control language manuals and
the discussion and examples presented here.

1. INFORMATION FLOW

The term QUANTO has been used to refer to the aggregation of all routines
required to make optimization runs. The user deals with the program (making
modificazions, changing dimensions, etc.) in its source code form (i.e., the
FORTRAN statements). This source code must be converted into machine-usable
instructions called object code. If many sets of data are to be run independ-
ently, so that no run is dependent on the successful completion of a previous
run, the source code should be compiled once into the object code, which is
called QUANTOC, and recompilation avoided for consecutive runs. In figure 1
the information flow to and from this object code is shown,

NORMAL INPUT |__TAPES TAPE6 NORMAL OUTPUT

QUANTOC

RESTARTABLE INPUT
(if applicable)

RESTARTABLE QUTPUT
(if generated)

TAPE7 TAPES
|

Figure 1. General Flow of Information
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The identifiers TAPES, TAPE6, TAPE7, and TAPES@ shown in figure 1 refer to
input/output (1/0) devices which may be referenced by I/0 unit numbers in the
FORTRAN READ and WRITE statements in QUANTO. These four identifiers are listed
in the first statement of QUANTO, the program header card, shown here:

PROGRAM QUANTO(INPUT,OUTPUT,TAPE7,TAPE8, TAPES=INPUT,TAPE6=0UTPUT) ’

The "normal input' (figure 1) is data cards or "card images" from a data
file. This card inpuf. is read from the TAPE5 input device. The amount of
input required from this device depends on the MODE option to be used, as
described in table 2.

“Normal output" (figure 1) is that produced by QUANTO during the processing
of a job and is continually transmitted to an output buffer (disk storage),
identified as TAPE6. Tris output is subsequently disposed to a printer or a
microfilm output device.

"Restartable output" (figure 1) may be generated by certain jobs to permit
a subsequent ‘uu to continue processing using the results of the first job as
inpus. As described ir table 2, all information necessary for the continuation
of processing may be requested after the initial computations (survivabilities
and expected kill) by inputing MODE=1 or may be obtained only on the condition
that a job is within 30 seconds of its time 1imit (when MODE=2 or 3). The 7
latter obtion prohibits jobs from terminating at the time limit without saving
the results of the last computation cycle in a convenient form. The restartable
output is transmitted to tre output device indicated as TAPE8 and ultimately
is saved on a physical magnetic tape. Jobs which create a restart tape may be
continued by reading the created restart tape as input with a MODE=2 job. The
restartable input (figure 1) is read from the magnetic tape input device
identified as TAPE7.

The creation of restartable I/0 has several purposes: (1) it prevents jobs
from terminating at the time 1imit, due to an insufficient user time estimate,
without saving the results of its computations; (2) it eliminates the necessity
to reinitiate the problem with an increased time 1imit; and (3) it allcws the s
user to analyze intermediate results to assure himself that the job is progress-
ing properly before he risks a greater expenditure of computer time.
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2. J0B CONTROL VARIATIONS

Job control language provides a means to exercise control over the manner
in which a particular job is processed by a computer system. Information
' - sources are directly (or indirectly by default) specified through control cards.
4

The following examples offer various schemes for using the QUANTO program on
the AFWL computer system. Bracketed upper-case Latin letters are used in Tine
with the control cards to indicate information in punched cards, e.g., the deck
containing the QUANTO source code. Each example is followed hy a brief
description of the overall process.

a. Example I

JOoBID,P2, T1000,CM240000.
TASK(MILLER,00000000-0XX ,0RGANIZATION, TELEPHONE)
REQUEST TAPE7. XX000 RING CUT

REWIND(TAPE7)
REQUEST TAPE8. XX001 RING IN
REWIND(TAPES)
RUN{A,,, INPUT,OUTPUT,QUANTOC,377777)
PRESET.
QUANTOC(LC=377777 ,INPUT ,0UTPUT ,TAPE7 ,TAPES)
. REWIND(TAPE7)
; RETURN(TAPE?)
REWIND(TAPES)
' RETURN(TAPES)
EXIT.
DMP(240000)
7/8/9
[QUANTO SOURCE CODE PUNCHED CARD DECK]
7/8/9
, [DATA PUNCHED CARD DECK]
p 6/7/8/9
il
Example I illustrates job control language which runs QUANTO in batch
processing on the AFWL computer system. In the job card a core requirement of
240,000 (octal) words and a time 1imit of 1000 (octal) seconds are specified.
These Timits will be sufficient for most individual problems run by QUANTO. In
particular, the core is sufficient for the array sizes indicated in table 18.
As each tape request card is processed, a flashing message appears on the
- computer operator's console. The operator then mounts the tapes identified by
XX000 ana XX001. This example assumes the presence of restartable input |

(TAPE7) and the possibility of generating restartable output (TAPE8) which is ’
to be saved. If either of these conditions is absent, all references to the
| corresponding tape should be removed from the job control language.
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The RUN card requests compilation of the QUANTO source code into the
object code file called QUANTOC. The LC=377777 in the line requesting execution
of the QUANTOC code removes the line count limit on output. This is frequently
required since QUANTO currently generates considerable output for many types of
problems and values of the input parameters. A compiled listing of the program
statements and the program would appear on paper using the job control language
of example I. The DMP card requests a dump of the entire core segment if an
abnormal termination of the job occurs. The notations "7/8/9" and "6/7/8/9"
indicate cards having multiple numeric punches in column one which translate
to "end of record" and "end of file," respectively, on magnetic tape.

A major problem with the previous example is that it ties up two tape-
drive units for the duration of the program run. Example II affords a means of
transferring information to and from QUANTO via disk storage, again assuming
that both tapes (TAPE7, TAPE8) are necessary and contain informaclion.

b. Example II

JosID,P2,T1000,CM60000.
TASK(NAME,00000000-0XX ,0RGANIZATION, TELEPHONE)
RFL(10000) REDUCE TO 10K FOR TAPE HANDLING
REQUEST TAPE7. XX000 RING OUT
REWIND(TAPE7)

COPY(TAPE7 ,DISK7)

REWIND(TAPE7)

RETURN(TAPE7)

RFL(100000) FOR COMPILE
RUN?A,,,INPUT,OUTPUT,QUANTOC,377777)
RFL(240000) FOR LOAD

PRESET.

REWIND(DISK7)
QUANTOC(LC=377777 ,INPUT ,FILMPR,DISK7 ,DISK8)
RFL(10000) -
REQUEST TAPES. XX000 RING TN
REWIND(TAPES)

REWIND(DISK8)

COPY(DISK8,TAPES)

REWIND(TAPES)

RETURN(TAPES)

EXIT.

DMP (240000)

7/8/9

[QUANTO SOURCE CODE PUNCHED CARD DECK]
7/8/9

[DATA PUNCHED CARD DECK]

6/7/8/9
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Note that the job card requests 60,000 (octal) words of core memory to
conform with the AFWL priority system but that the needed core is adjusted
throughout the job control language by RFL cards. The output from the execution
of QUANTOC is placed on microfilm duc to the FILMPR entry on the QUANTOC execute
card.

A major drawback of the first two examples is the punched card handling,
since the QUANTO source deck contains approximately 4500 cards. A method for
handling large jobs is available under the AFWL computer system and is shown in
the next example.

c. Example III

JOBID,P2,T1000,CM60CS0.
TASK(NAME 00000000-0XX ,0RG, TEL )
RFL(]OOOO) REDUCE TO 10K FOR TAPE HANDLING
REQUEST TAPE7. XX000 RING OUT
REWIND(TAPE7)
COPY(TAPE7,DISK7)
REWIND(TAPE7)
RETURN(TAPE7)
COMMON ( SABCEM)
RFL (40000) FOR UPDATE
UPDATE(Q,P=SABCEM,D,L=A1)
RETURN (SABCEM) ,
RFL(100000) FOR COMPILE
RUN(A,, ,COMPILE,OUTPUT,QUANTOC,377777)
RFL{240G00) FOR LOAD
PRESET.
REWIND{DISK7)
' QUANTOC(LC=377777 ,INPUT, FILMPR,DISK7,DISK8)
, RFL(10000)
y REQUEST TAPES. XX001 RING IN
REWIND(TAPES)
REWIND(DISK8)
COPY (DISK8, TAPES)
REWIND(TAPES)
RETURN(TAPES)
7/8/9
*COMPILE QUANTOT
7/8/9 -
[DATA PUNCHED CARD DECK] ;
6/7/8/9

"~

For this example, the QUANTO source code is assumed to be previously

r . built as an update file called QUANTOT and placed in the COMMON file, SABCEM.
The AFWL update system coy]d create temporary changes to the QUANTOT file if

; these changes appeared after the *COMPILE QUANTOT card; for instance, array

¥ sizes could be changed by replacing the appropriate DIMENSION statements. Such

3
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changes, if any, are made when the UPDATE card is encountered in the job control
language. The resultant updated program, in source code form, is placed in a
file named COMPILE by the UPDATE step. Thus, COMPILE appears in the RUN card
instead of the usual INPUT.

For production purposes the object code QUANTOC could be saved on disk
as shown in example IV. Then multiple executions of QUANTOC could be requested
for multiple sets of data without requiring multiple compilations of the source
code.

d. Example IV

JoBID,P5,T177,CM40000.

TASK(NAME ,00000000-0XX ,0RGANIZATION, TELEPHONE )
COMMON( SABCEM)
UPDATE(Q,P=SABCEM.L=A1,D)
RETURN(SABCEM)

RUN(A, ,,COMPILE ,OUTPUT,QUANTOC,377777)
COMMON (QUANTOC)

RETURN(QUANTOC)

7/8/9

*COMPILE QUANTOT

7/8/9

6/7/8/9

Obviously many variations of job control language are possible, but
the preceding examples should suffice to demonstrate the basic means of running
QUANTO.
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SECTION IV
SUMMARY

This report has described the input format, array dimensions, and job
control language of concern to the user of the program QUANTO. It should be
expected that occasional problems with the program will occur as the user
attemps runs with new combinations of parameter values. Such difficulties
should be brought to the attention of the authors, who will advise and instruct
the user of QUANTO, or the Air Force Weapons Laboratory. As QUANTO is used,
modifications and improvements are inevitable. The most current version of
QUANTO and the documentation may be obtained from the Air Force Weapons
Laboratory.

The mathematical model used by QUANTO would be appropriate for applications
other than SLBM attacks on flushing aircraft, with slight modifications. For
instance, if the survivability of any target from any weapon can be quantified,
a weapon allocation may be obtained from the optimization model. A complete
description of the mathematical model and its assumptions may be found in AFWL
Technical Report AFWL-TR-73-242.
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APPENDIX I
CURRENT LISTING OF GQUANTO SOURCE CODE

PRIGRAM QUANTOD (INPUT DU PUTTAPE7 s TAPEE 2 TAPES=INPUTTAPZ6=0UTPUT) QUA

DIMENSION ALOC(35+168)s FLAMB(354168), QuA
1 SURV(35416842), FLAMBI:35416842), QUA
2 TGTLAT(35) yTGTLNG(35) \DTCENT (35) y NRHAYS (35) yNHALOC (35} QUA
3 VAL(35,2) sPROD(35,2} 4 VKILL(3542) QuA
& ISEQ(35,34),BRT(34), . QUA
5 RELVAL (2) 9 BRTIME (2) 4PSI(2) 4ICAL (2) yPKCIR(2)+PKAN(2), QUA
6 SUBLAT(28) SUBLNG(28) ,ISUBS(28) yNHP3(28) ;MTYPE(28) +ITGTNO(10)y  QUA
7 DELTH(4) yRELML (1) yRELMF (4} yRELMAH (4) yRNGHAX (1) yRNGMIN (4) o QuA
8 YIELD(4) FMTihe(15,4) JFHRNG(15¢<) yNPROF (4) 4 QuA
9 QPTS(30)9QAREAL (3092945 QRLMX (3):254) 4DELTAC(24292) 9JFLAC(292)  QUA

COMMON /DISTIME/ FOTIME (3942) s FORNG(39+2) yNPROF (2) 4CV (2} 4TI(2) 4JTYQUA
APEINTYPES,MISTYP 4 HT YPZS yRL MAX Qua

DATA RDPOEGVERYHI(PI/4017453292514)3+300 3014159265/ QuA

DATA MXTGT,MXMWPNS/ 35,168/ QUA

EQUIVALENCE (FLAMB,FLAMBI) QuUA

I0UT=1 SUPPRESSES INTERM:OIATE MULTIPLIER AND ALLOCATION OUTPUT. QUA

OTAERMWISE SET IOUT=2. -. QUA

IF ISOFT=1, SUB LOCATIONS WILL NOT B OPTIMIZED AMONG INPul SUB  QUA

LOCATIONS. QUA

IF ISOPT=2, SUB LOCATIONS WILL B OPTIMIZiD. QUA

IF IVOPT = 1, BEDDOWN WILL NOT 8 OPTIMIZZO. QUA

IF IVOPT = 2, BEDODWN WILL BE OPTIMIZZD. , QuA

READ 890y NTGTS¢NSUBSsNTYPES,MXRWAY 4NTYPES,I0UT9130PT, IVOPT 4NCASE sQUA
1MOOE aua

IF (ENDFILE 5) 800,20 QuA

CALL DATE (IDATE) QUA

CALL CLOCK (ITIMZ) QUA

CALL PAGE () QuUA

PRINT 900, NCASEyMODE,IDATE,ITIN: . Qua

PRINT 910y NTGTSyNSUBSNTYPZS,MTYPES QUA

CALL PAGE (2) QuUA

IF (MODE.NE.2) GO TO 3¢ QUA

READ (7) NWPNS,;NCOL,ITERyITCUT1,ITCUT24MOVLSsMOVEV sMOVEST4EPS,cPSCQUA
1UT,08HOLDDELOBY; SUBOBJ,CHGKIL QuA

READ €7) (((SURVI(IyJyK)gI=1yNTGTS)J=19NHPNS) 4K=14NTYPLS) . GUA

READ (7) ((ALOC(I4J);I=19NTGTS) +J=1sNHPNS) QUA

READ (7) ((VAL(I4J) ¢I=1yNTGTS) sJ=1eNTYPES) (RELVAL(I) 9I=1,NTVPLS) »QUA
1 (ISUBS (I)sNMPS(I)NTYPE(I) 4I21,NSUBS) QUA

PRINT 922 QuA

CALL PAGE (1) QUA

GG TC 610 . auA

00 50 I=1,NTGTS QUA

READ 930, (TGTLAT(L),TGTLNG(I),DTCENT(I) NRHAYS(I) o (VAL (I,JTYPL)y+JQAUA
LTY?E=2141: YPES)) QuA

NAC=0 Qua

DO 40 JTYFE=14NTYPLS QUA

NAC=NAC+VAL (I4JTYPE)+4G1 Qua

RZAD 940, (ISEQ(I,IAC),IAC=1,NAC) Qua

READ 950, (RELVAL (JTYPE)BRTIME (JTYPZ) 4PSI(JTYPE) o ICAL (JTYPL) »uTYPQUA
1E=1,NTYPES) ‘ QuA

25
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62

7

8d

90
100

112

120

READ 960¢ (((DELTAC(IRWoJTYPE ¢+KTYPE) oKTYPE=14NTYPES) oJTYPE=L¢NTYPEUWVA H2u
15) s IRW=1,MXRWAY) QUA 534
PRINT 971} QUA 543
CALL PAGE (3) QA 55§
0D 70 I=L1sNTGTS Qua 564
NAG= GUA 57
DO 60 JTYPE=SL,NTYPES QUA 58§
NAC=NAGC+VAL (I ,JTYPE)+.(1 WJUA 53¢
FNAC=NAC WA 6Ll
NLINES=(FNAC=14)/30Cs QUA 61(
CALL PAGE (-MAX0 (24NTYPES)=-NLINE3-2) UUA 020
PRINT S80y I TOTLAT(I)oTGTLNG(I) sNRWAYS(I) OTCENTLI) o (JTYPLyVAL(I,QUA b3y
LITYPE ) yJTYPE=1 yNTYPES) QUA 64y
PRINT 999, (ISEQ(I,IAC),IAC=1,NAC) QA o©54
CALL PAGEZ (-NTYPES-3) QUA ool
PRINT 1900, (JTYPEJRELVAL (UTY' ) ,BRTIME(JTY L) PSISJUTYPZ) yICAL(UTYWUA B73
1PE) +JTYPE=1,NTYPES) QUA 68y
CALL PAGE (=-MXRWAY*NTYPES* .S+3) QUA 59¢
PRINT 1010y C(((IRWoJTYFEsr 1rcoDILTACIIRW o JTYPLE W KTYPE) oKTYPL=1,NTYQUA 700
1PES) ¢ JTYPE=1NTYPES) ¢ IRN=L 4MXRNAY) QUA 7is
NWPNS=0 QUA 721
NGCOL=0 GUA 73.
D0 80 I=1,NSUBS QUA 740
READ 10209 SUBLAT(I)oSUBLNGI(I) I3UBS(I) NMPS(I) MTYPE(I) QUA 754
NWPNS=NHPNS+NMPS(I) QUA 760
IF (ISUBS(I)eNELG) NCOL=NCOL+NMP3(I) QUA 770
CALL PAGE (-NSUBS=2) GUA 784
PRINT 10309 (I SUBLATU(I)sSUBLNG(I) ¢ISUBSCI)NMPSII) JMTYPE(I) I=1yNQUA 790
1su8sS) QUA 6&ud
CALL PAGE (-MTYPES*2) QUA 810
00 100 J=1,MTYPES QUA 820
NSUBT=0 QUA 83.
D3 93 I=i,NSUBS QUA 8wy
IF (MTYPE(I)EQeJ) NSUBT=NSUBT+I3UBS(I) QUA 850
PRINT 1040, JoNSUBT . QUA 86¢
00 110 I=1,MTYFES QUA 87¢
READ 960y DELTMUI) ¢RELMLUI) ¢RELMF(I) RELMWH(I) yRNGMINCI) yRNOMAX(I)GUA 88§
1,YIELOD(I) QUA 830
READ 105)y MPRy(FMTIME (JoI)+FMRNG (U9 1) 9J=14MPR) QUA 9.
MPROF (1)=MPR QUA 913
CALL PAGE (=-MTYPES~-3) QUA 9o
PRINT 1060¢ (JTYPEDELTMUJUTYPL) oRILMLIJTYPE) ¢RELHF (UTYPZ) ¢RELMWH(JQUA 930
LTYPE) oRNGMINC(JTYPE) RNGMAX(JUTYPE) ¢ YIZLO(JTYPED yJTYPZSL 4 MTY?:S) QUA 94y
D0 120 JTYPE=1,MTYPES QUA 95§
MPR=MPROF (JTYPE) QUA 950
CALL PAGZ (=MPR=2) QUA 97¢
PRINT 10709 JTYPE (FMTIME (I yJTYPL) JFHRNGC(LyJTYPL) 9I=19MPR) QWUA 984
CALL PROCESS (PSI,ICAL.YIELO,NCASEMODE) QUA 99,
IF (MODE.EQ.Q) GO TO 1¢ WUALwu
QUA101d
‘ QUUALu2e
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c COM2UTZ SURVIVABILITIES, QUAL63y
c CONVERT LOCATION DEGREES TO RADIANS. QUA L4y
DD 130 I=1,NTGTS QUALD53
TGTLAT(I)=TGTLAT(I)*ROPD:G QUALLb.
130 TGTLNG(I)=TGTLNG(I)*ROPGEG QUALL7 Y
00 140 I=1,NSUBS . QUAlu8u
SUBLAT(I)=SUBLAT(I)*ROPDEG QUA1L9.
140  SUBLNG(I)=SUBLNG(I)*ROPDEG QUA114G
c SET-UP FOR BUILDING TABLES OF LETHAL AREAS, QUALily
DO 150 IQ=1,30 QUA112.
IF (IQ.LE.11) QPTS(IQ)=IQ~-1. QUAL13L
150 IF (IQeGTe11) QPTS(IGI=(IQ-3.)%5, - QUAll4u
0TZ0LD=~1, ' QUAL154
DO 5308 I=1,NTGTS QUAL116&
CPKTIM=VERYHI . QUA117v
OTCNENW=DTCENT (I) QUA11as
IF (DT3NEW.EQ.DTCOLD) 6O TO 18§ QUA119¢
DTCOLD=DTCNENW _ QUAL2us
c GENERATZ TABLE OF LETHAL ARZAS FOR N:iW DISTANCE TO CocNTROID. QUAL121.
DO 160 IQ=1,30 QUAL220
00 1606 JTYPE=1,NTVPES QUA123.
DO 160 MISTYP=1,MTYPES QUAL124L
QAREAL(IQyJTYPE,MISTYP)=DETARCA(AP TS (IQ) o DTCNEN) QuA125¢
160  QRLMX{IQ,JTYPEMISTYP)=RLMAX —  QUA1260
CALL PAGZ (D) QUAi27.
PRINT 1080, DTCNEW QUA128uy
CALL PAGE (1) QUA1293
DO 170 JTYPE=1,NTYPES QUA1300
DO 170 MISTYP=1,MTYPES . Quai32.
CALL PAGE(=33) —
170 PRINT 10309 JTYPE MISTYP, (QPTS (Id) 4QAREAL (IQeJTYPE,MISTYP) yURLMX (TUUAL33(
1Q,JTYPE  MISTYP} , 1Q=1,38) QUA1340
CALL PAGE (0) QUAL35.
180  NAC=0 QUAL 36y
09 190 JTYPE=1,NTYPES QuUA1374
190  NAC=NAC+VAL (I,JTYPE)+.01 . QUA1380 o
c COMPUTZ BRAKE RELEASE TIMES OF ZACH ALRCRAFT, QUA139. ‘
ITYPE=ISZQ(I,1) QUAL4d
BRT (1) =BRTIME (ITYPE) QUALG4LL !
IF (NAC.LT.2) GO TO 216 QUA1420
B 200 IAC=24NAC WUA1430
NWY=NRWAYS () . QUA 144G
ITYP1=ISEQ(I,IAC~1) QUAL454
ITYPE=ISCQ(I, IAC) QUA1460
200 BRT(IAC)=BRT (IAC=1)+DELTAC (NWY,ITYPL,ITYPE) QUAL47 |
CALL PAGE (~NAC=2) QUAZL 48U ]
210  PRINT 1100, I, (ISEQ(I,IAC) 4BRT(IAC)sIAC=1,NAC) QUA143y ;
c LOCATE FIRST AND LAST AIRCRAFT OF EACH TYPE. —~ . QuAis60
DO 220 IAC=142 QUALS1L <
00 220 JTYPE=1,NTYPES GQUA152,
229 JFLAC (IAC, JTYPE) =0 QUA153L
37




00 2706 JTYPE=1,NTYPES QUA154y

00 230 IAC=1,4NAC QUA155¢(
JAC=IAC WUAL500

IF (ISEQ(I+JAC)EQ.JTYPE) GO TO 240 QUAL57¢

23} CONTINUE QUAL154dL
c NO AIRCRAFT OF THIS TYPE FOUNOD, QUA1590
60 To 279 QUA16dY

240 JFLAC(L,JTYPE)=JAC QUALe1Y
00 250 IAC=1,NAC QUAlB2y
JAC=NAC+1~-]IAC QUA1630

IF (ISEQUI JAC).EQ.JTYPE) GO TO 200 Qualowy

250 CONTINUE , QUA165y
c WE WILL BE ABLE TO FIND ONE OF THIS TYPE IF We 6T TO THIS POINT, QUALdel
c BUT ANYHWAY... QUALe70
60 To 279 QuAlbsy

260 JFLAC(2,4JTYPE)=JAC QUA169L
270 CONTINUE Quai7Ju
c COMPUTE TIMES OF FLIGHT AND ARRIVALS IN MINUTES, IF DISTANCc IS QUAL710
c OUT OF RANGE, MAKE FLIGHT TIME VZRY LARGE. QUALT726
K=3 GUAL73C

00 520 KSUB=1,NSUBS QUAL7 vy
DISTT=DISTU(TGTLAT(I) yTGTLNG(I) ySUBLAT(KSUB) 4SUBLNG (KSUb)) QUA1750
MISTYP2MTYPE (KSUB) QUALT7ée.
RELM=RELML(MISTYP)*RELMF (MISTYP) *RELMHH (MISTYP) QUAL774

IF (DISTToLToRNGMIN(MISTYP),OR,DISTT GT+RNGMAX (MISTYP)) 6O TO 280 QUAL78u
TFLT=ALAG(DISTToFMRNG (1 yMISTYP) o FMTIME (1 4 HISTYP) s MPROF (MISTYP)) QUAL79¢

GO TO 2990 QUA18d4¢

280 TFLT=VERYHI QUAL81U
230 PRINT 1140y I KSUByDISTT,MISTYP,TFLT QUAL82¢
CALL PAGE (2) QUAL83¢
NMIS=NMPS{KSUB) QUAL1d4y

00 528 KSAL=1,NMIS QUA1854

K=Ke4 QUA186L
TOAT=TFLT+(KSAL=1) *DELTM(NISTYP) QUAL874

IF (TOAT.LT.VERYHI) GO TO 310 QUAL186¢

NO 300 JTYPE=41,4NTYPES QUAL189¢

333 SURVIIyK,JTYPE)=L, QUA1904
60 TO 520 QUA1L910

310 RF31=0. QUA192é
RFCL=9999, QUA193s

c COMPUTE RANGE OF FIRST AIRCRAFT AND LAST IF PK SWITCH INDICATES QUA194y
c ANNULAR PK COMPUTATION MAY STILL BE NECESSARY, (TOAT.LE.CPKTIM) QUA1950
00 320 JTYPE=1,NTYPES QUA196(
JAGC=JFLAC(1,JTYPE) QAL197C

IF (JAC.EQ.Q) 60 TO 32¢ QUA198u
RTOA=TOAT=BRT (JAC) QUA1990
RFC=PROFLU (RTOA,FOTIME (14 JTYPE) y FORNG (24 JTYPE) 4NPROF (UTYPE) ) ~DTCENQUAZUIL

1T(I) Qua20146

IF (RFC.GT.RFC1L) RFC1=RFC Quaziel

c COMPUTZ ONLY RADIUS OF FIRST AIRCRAFT IF SHITCH FOR CIRCULAR PK QUA2030
c COMPUTATION IS SET, QUAZL 4
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326

331

340

350

333

IF (TOAT.GE.CPKTIM) GO TO 320
JAC=JFLAC(2,4JTYPE)
RTOA=TOAT=-BRT (JAC)

QUA2LS.
QUAZCBL
QUARGT

RFZ=PROFLU(RTOA,FOTIME (1, JTYPL) sFORNG (L1, JTYPE) sNPROF (JT TP ) ) =DTICENQUAZLSY

1T

IF (RFC.LT+RFCL) RFCL=RFC

CONTINUE

IF (RFCL.GE.RFC1) RFCL=RFC1-.01

IF (RFCLeLECUs) RFCL=0,

IF (KSALJNEJ1) &5 TO 330

PRINT 1123s KeIsRFCL

CALL PAGE (1)

RFC1SQ=RFC1*RFC1

RFCLSQ=RFCL*RFCL

ISJM=0

IF (TOAT.GEZ.CPKTIM) GO TO 400

COMPUTZ LARGEST LETHAL RADIUS FOR CENTERED WEAPOK,
CELRMX=C,

D) 340 JTYPE=1,NTYPLS
CELR=SQRT(QAREAL(1,JTYFEysMISTYP)/PI}

IF (CELR.GT CELRMX) CELRMX=CELR

IF (RFC1.GT,CELRMX) GO TO 380

IF (RF31.6Tedes) GO TO 368

DU 350 JTYPE=14NTYPES

SURVEIsKeJTYPE)=1,=RELM

GO TO 520

DO 370 JUTYPE=1,NTYPES

PK=(QAREAL (14 JTYPEMISTYP) =PI*RFCLSQ)/ (PI*(RFCASQ=-RFCLSQ))
IF (PKeGToele) PK=1,

IF(PKoLT-04) PK=0o

SURV(I s Koy JTYPE)=14=PK¥*RELM

60 TQ 520

COMPUT: FARTHEST REACH OF LETHAL REGION FOR WEAPON PLACED AT
RFC1/SQRT(2) TO SEE IF IT PROTRUDES BEYOND RFC1.
RLMX=0.

DO 390 JTYPE=1,NTYPES
RL=ALAGIRFC1/1.614213502+9QPTS,GRLMX(19JTYPEMISTYP),30)
IF (RL.GT,RLMX) RLMX=RL

IF (RF31/714414213562+RLMXGT«RFC1) GO TO 5i(
ISUM=ISUM+1

COMPUTZ CIRCULAR PKS.

00 414 JTYPE=1,NTYPES
AREAL=ALAGIRFC1/1+414213562,QAPTSyQARZAL (1 4JTYPyMISTYP)43u)
IF (AREAL.LT.04) AREAL=0,
PKZIR(JTYPE)=AREAL/(PI*RFC135Q)

IF (TOAT.GE.CPKTIM) GO TO 4380

COMPUTE ANNULAR PKS UNTIL A LARGZIR ONE IS FOUND.

DO 450 JTYPE=1,NTYPES
AREAL=ALAG((RFC1+RFCL) /24 +yQPTSsQAREAL (L4 JTYPE 4MISTYP) 4 33)
IF (AREAL.LT+0+) AREAL=0,

ELR=SQRT (AREAL/PI)

39

QUAZIu
QUA21Gu
QUAz11iL
QuA2120
QUA213.
QUAZL14L
QUAZ15u
QUA2100
QUAZLTd
QUAZ184
QUAC19
QUA224Q0
QUA221w
QUAc22u
QUA2233
QUA2240
QUARZa.
WUA220u;
QUARR7(
QuA228D

. QUA223u

QUAZ3Gou
QUA23L.
WUA2320
WUA233¢C

QUAZ 3Ly
QUA2350
QUAZ23oi
QUA237L
QUA2384
QUA23910
QUA2%4
WUAZ241u
UUA2«2.
QUA243D
WUAZ4eu
QUAZ45
QUAZ40 0
QUARHT G
QUAZ243.
QUAR 49y
QUASu 4
QUAZ25L.
QUAZ252¢
QUAZ53,
QUAR5446
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IF (ELReLTeo0001) GO TO &30 QUA255. .
PKAN(JTYPE)=XAREA (ELR, (RFC1+RFCL) /24 yRFCLyRFC1)/ (PL* (RFC1SU-RFCLSQUUA256(
1)) QUA257%
GO TO 440 QUA 2584
w30  PKAN(JTYPE) =0, QUA2>90 C
443  PRINT 1130y PKAN(JTYPE) yPKCIR(JTYPE) yKoJTYPE,RFC19RFCL dUA264 Y
IF (PKANIJTYPE)eLTolos) STOP QUA2610
CALL PAGE (1) ’ QUA262%
IF (PKCIR(JTYPE) ¢ LE.PKANCJITYPE)) GO TO 470 QUA2630
45)  CONTINUE QUA204.
c USZ ANNULAR PKS. QUA2654
D0 450 JTYPE=1,NTYPES QUA2bou
460  SURVII|KyJTYPE)=1,=-PKAN(JTYPE) *R:ILM QUA2670
GO0 TO 520 QUA2684
470  ISUMTISUMeL QUA 269y
39 DO 49G JTYPE=1,NTYPES Qua27d¢
PK=AMINL (1,04PKCIR(JTYPE)) QUAZ710
493  SURVI(I KeJTYPE)=1,=PK3RELM Quaz7es
IF (ISUMeEQe2¢ANOoTOATLToCPKTIM) CPKTIM=TOAT QUA273u
GO TO 520 QUA274.
503 DO 510 JTYPE=1,NTYPES QUA2750
QPOS=AMAXL (0 e yRFC1=RLMX) WUA276.
ARZALZALAG(QPOS,QPTSyQAREAL (14 JTYPE,MISTYP) 43J) QUA277%
IF (ARSAL.LT.0.) AREAL=0, QUA278.
510 PKCIR(JTYPZ)=AREAL/ (PI*RFC1SQ) QUA2790
GO TO &2) QUA284c
520  CONTINUE WUA281u X
g 533  CONTINUE QUAZ82¢
00 540 JTYPE=1,NTYPES QUA2830
CALL PAGE (0) . QUA28u4y
CALL PAGE (2) QUA265G 2
PRINT 1140, JTYPE QUA2860
00 540 I=1,NTGTS . QUA2870
CALL PAGE (=NSUBS=2) WUA288.
PRINT 1150, I QUA289.
JLazg QUA290V
) DO £40 JJ=1,NSUBS QUA2910
JHISJLOENMPS (JJ) =1 Qua292i
}”/ PRINT 1160y (SURV (I ¢JoJTYPL) 9J=JLOyJHI) QUA293y
o 560  JLO=JHI+} QUA294¢
SUB0BJ=0. QUA2950 |
MOVES=0 QUA296¢
! MOVEST=0 QUA297¢
MOVEV=0 QUA298y
READ 1170, CHGKILITCUT1,ITCUT2,3PSCUT QUA293G
EPS=.1 QUA3G UL
PRINT 1180, EPS QUA3L1L
ITER=0 .. QUA3u24
CALL PAGE (3) QUA3030
c COMPUTE VALUES OF AIRCRAFT. QUA3G6e
DO 550 I=14NTGTS QUA 3056




00 550 o7vNE=1,NTYPES WA3.6y
557 VAL(I. JTYPE)=VvAL (I, JTYPE) *RELVAL (UTYPE) QUARGT
. D0 560 I=1,NTG1s QUA3. b
D0 560 J=1,NWPNS QUA3. 9.
560 ALOC(I+J)=0., QUA3iGe
C IN2UT FIRST ALLOCATION. QUA3iL.
MHPN=0 Qua3120
DO 6500 J=1,NSUBS WUA313.
JLIM=ISUBS(J) WA314§
ILIM=NMPS (J) @UA315(
IF (JLIM.ZQ.0) GO TO 590 QUA3160
00 580 JSUB=1,JLIM QUA3LT.
READ 898y (IVGTNO(I) I=1,ILIM) QUA318.
DD 570 I=1,ILIM QUA3LY.
MW N=MHAPN+L QUA3200
II=ITGTNO(I) Wa3éi
IF (I11.EQ.0) GO TO 570 Qua322.
ALIC(II,MHON)=ALOC(II,MHPN)+1.{ Qua 323
572 CONT INUE QUA3240
IF (JSUBSLToJLIM) MWPN=MWPN-ILIN QUA325.
535 CONTINUE WUA3264
GD 1O 639 QUA 3T,
590 MWPN=MWPN¢ILIM Qua3zso
630 CONTINUE - QUA3ZIL
¢ QUA33LL
c QUA331¢L
c LODP ON ALLOCATIONS FOLLONWS, QUA3320
610 IBROUT=D QA333L
CALL TGTKIL (NTGTS NWPNS,NTYP:S,0BJSUMALOCFLAMB,FLAMBI »SURV VAL, QUA334(
- 1PRIDyVKILLyNHALOC yRELVALsMXTGT ¢MXKPN3) QUA335&
PRINT 1130, 0BJSUM QUA3360
CALL PAGE (2) QUA3374
IF (MODE.EQ.1) GO TO 62C WA3384
CALL YIMTGO (TLEFT) QUA3 39y
IF (TLEFT.G6T+3bs) GO TO 536 QUA3400
620 WRITE (8) NWPNSyNCOLyITERyITCUTL,ITCUTZ yMOVES MOVEV,MOVEST 3PS EPSQUA34LL
1CUT,0BHOLDyDELOBJSUBOBJCHGKIL QUA 3424
WRITE (8) C(C(SURV(IsJsK)eI=1o4NTGTS) sJ=1NHPNS) ¢K=1,NTYPES) QUA343E !
WRITE (8) ((ALOC(T,J),I=1,NTGTS)J=1,NHPNS) QUA344D
WRITE (8) ((VAL(IyJ)yI=1oeNTGTS) ¢ =1 oNTYPES) ) (RELVAL(I) I=1,NTYPES)QUASLS
19 (ISUBS(I) ¢NMPSII)MTYPE(I) I=1,N5UBS) QUA34o0
PRINT 1290 QUA3W7 4
CALL PAGE (1) QUA3480 3
IF (MODE.EGei) GO TO 1i¢ QUA343C |
STIP QUA35uY
630 OBHIL D=0, QUA3SLS }
c MAX NUMBER OF ITERATIONS IS THE PROOUCT OF UPPER LIMLITS OF QUA3520 '
c ITERL AND ITERZ2. QUA3S5 3L i
IF (ITCUTL1.EQ0) GO TO 730 QUA35«4y
' DO 720 ITER1=1,ITCUTL QUA355(
DO 706 ITER2=1,ITCUT2 QUA3560
PJ
|
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ITZR=ITER+1 QUA3576
CALL ADJLAH (NTGTS¢NSUBSyNTYPESINCOL +IBROUT ¢MLOWMHI»JCOL0ELTA,cPUUA3SH,

1S+ACOCFLAMB FLAMBI ySUKVyNWALOC yISUBS+NMPSyMXTGT yMXHPNS) QUA359(
IF (IBRCUT.Nc.1) GO TO 660 QUA3ELE t
IF (EPS.GT.1.5%EPSCUT) GD TO 640 QuA361LL
PRINT 1210, EPSCUT QUA3620
CALL PAGE (2) QUA3b63u
G0 T0 733 QWA3oud
640 EPS=EPS/10. QUA3L50
PRINT 1180, EPS QUA36BG
CALL PAGE (3) WWA36Ty
I8IUT=0 QUA3B8L
IF (IOUT.EQ.1) GO TO 7(Q WA3690
c DE3UG ODUTPUT, QUA37u.
CALL ALOUT (ITER,NTGTS,NSUBSyNWPNS yALOC »ISUBS ¢NMPS 4MXTGT) QUA3T71.
CALL PAGE (D) QUA3T72s
CALL PAGE (3) QUA3730
PRINT 1226 - - . QUA374.
0) 650 I=14NTGTS QUA3756
CALL PAGE (=NSUBS=2) QUA370u
PRINT 1150, I QUA3770
JLI=1 QUA378¢L
D0 €50 JJ=1¢NSUBS QUA379u
JHI=JLO+NMPS (JJ) =1 i~ QUA38iL
PRINT 1160, (FLAMB(IyJ) yJ=JL0,JHI) QUA35810
652 JLISJHI+L GQUA3824 .
60 TO 700 QUA3&3L
c CHANGE THE PRODUCT MATRIX, VALUE KILLED ON ZACH TARGET, AND QUA3840
c MULTIPLIER MATRIX AS CHANGED 8Y CHANGEZD ALLOCATION, QUA38510
650 D0 670 JTYPE=1,NTYPES QUA3dou .
SNEG=SURV (MLOWJCOL sy JTYPE) ¥*# («0ZLTA) QUA3BT7(
SPIS=SURV(MHI,JCOL +JTYPE) *¥DELTA QUA3&8.
PROD (MLOW, JTYPE)=PROD (MLOWJTYPZ ) *SN=6 AUA36910
PRID ..'HIZJTYPEI=PROOD(MHL, uTYPE ) *SPOS QUA39L
0BJSUM=0BJSUM=VKILL (MLCHy JTYPE) =VKILL (MHI,JTYPE) QUA391.
VKILL (MLOWy JT YPE) VAL {MLOWsJTYPE)* (1-PROD (MLOW,JTYPC )} QUA392L
VKILL (MHI, JTYPE)=VAL(MHIJTYPE)* (1~PROD(MHI,JTYPE)) QUA3Y3y
/ 0BJSUM=03JSUM+VKILL (MLOWy JTY?E )+ VKILL (MHI 3UTYPE) QUA3 94
/’ 00 67C J=1 yNWPNS QUA3YS,
e FLAMBI(MLOW, JoJTYPE)SFLAMBI(MLOWsJ2JTYPE)*SNEG QUA3%0u
670 FLAMBI(MHI ¢ Jy JTYPED)=FLAMBI (MHI yJ,JTYPE) *SPOS QUA397.
00 590 J=14NWPNS QUA398.
SuMi =0, QUA3Y94y
SUM2=0. QUALLIv
DO 680 JTYPE=1,NTYPES QUi 4010
SUM1=SJIMLI+FLAMBI (MLOW+J+JTYPE) QUA4G2
680 SUM2=SUM2+FLAMBI (MHI ¢ JyJTYPE) QUALY 3L
FLAMB (MLOWy J) =SUMY . QUA&LL.
690 FLAMB(MHI,J2=SUM2 QUA4050
IF (I0JT.EQ.1) GO TO 7¢0 QUALUDY

CALL PAGE (-7) AUALLT7 L




PRINT 1230, ITER QUALLBY

PRINT 1240, JCOL,MLOW,MHI,DELTA QUAL390

. PRINT 11930, 0BJSUM QUALLUG

700  CONTINUE QUAL1LS

IF (IOUT«NE.1) GO TO 71y QUALi2y

CALL PAGE (=5) . QUA4130

PRINT 1230, ITER . QUALLWE

PRINT 1196, OBJSUM UUA4L15y

713 OELOBJ=0BJSUM=0BHOLD QUAL1bL

0BHOLD=03J5UM QUALL7

IF (DELND3J.GE.CHGKIL) GO TO 724 QUALLE

PRINT 1250, DELOBJ,CHGKIL ITCUT2 GQUAL19L

CALL PAGE (2) . QUALZDJ

GO TO 730 QUA 4210

720  CONTINUE ! QUALZZ,

c BRANCH OUT IF NO MORE ITERATIONS ARZ POSSIBLE. WUALZ3,

PRINT 1260 { \u2b4.

CALL PAGZ (2) ( 250

% i GO TOo 731 L +<oé

733 PRINT 1273, E£PS QUA427.

§ CALL PAGZ (2) QUA4ZB

CALL ALOUT (ITERyNTGTS,NSUBSyNWPNSyALOCyISUBS yNMPS  MXTGT) QUAL29.L

CALL KILOUT (NTGTS,NHPNS¢NTYPESIBJSUM;ALOC,FLAMB,FLAMBI SURV,VAL,GQUA430L

1PRID s VKILL yNWALOC yRELVALy MATGT yMXKPNS) GUAL3LL

. PRINT 1193, 0BJSUM QUAL320

p CALL PAGE (2) WAL33y

IF (ISOPT.NE.1) GO TO 610 QUA&340

c WA&35.

. C QUA4L3LY

c POST-PROCESSING TO RELOCATE AIRGRAFT, QUA 437,

740 IF (IVOPT.EQ.1) GO YO 780 QUAL3BD

PSUM=], QUA&39L

DO 770 JTYPE=1,NTYPES QUALLG

! PMIN=2.3 QUAL441Y

] PMAX==1490 QUAL420

; CALL PAGE (0) QUALL3L

l CALL PAGE (=NTGTS) QUA bi4by

;., D0 760 I=1,NTGTS QUAGLS5 Y

5 PTZST=PROO (I, JTYPE) QUA44BD

PRINT 1280y I, JTYPE,PTEST QUA447

' IF (PTEST.GE.PMINSOR.VALLIJTYPE)4LE.s03001) GO TO 754 QUA448Y

PMIN=PTEST . QUA@%9y

IPMIN=1 QUA4500

759 IF (PTSST.LE.PMAX) GO 10 76J QUALS51,

; PMAX=PTEST QUALS52

IPMAX=1 QUALS53G

764 CONTINUE QUA&S 4D

VMIN=VAL (I MIN, JTYPE) , QUA4554

) PDELT=VMIN® (PMAX-PMIN) WALSHY

IF (VMINGLT,e1.0R.PDELT.GTVMIN) PDELT=VMIN QUALST Y

?’ PSUM=PSUH4PDELT QUALSSEL
43
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770

NOOO

790

800

810

80

830
840

VAL (IPMAXs JTYPE)=VAL (IPMAX JTYPEY #POZLT
VAL(IPMIN, JTYPE)=VMIN=-PDELT
PIZLT=PDELT/RELVAL (UTYFE)

PRINT 1290, PDELT,JTYPELIPHMIN, IPHAX
MOVEV=MOVEV +1

PRINT 1330, MOVEV

CALL PAGE (2)

IF (PSUM.LT.sd5) GO TO 750

E>3=.1

PRINT 1180, cPS

CALL PAGE (3)

GO TO 6410

WRA?-UP INTEGERIZATION AND OUTPUT,

CALL ALINT (NTGTS,NSUBSsALOCyISU3SyNNPS,MXTGT)

PRINT 1340
CALL PAGE (1)
IF (IVOPT.NE.2) GO TO 79¢

CALL VINT (NTGTS,NTYPES,VALRELVAL MXTGT)

PRINT 1320
CALL PAGZ (1)

CALL ALOUT (ITERyNTGTSyNSUBSsNNPNSALOC»ISUBS yNMPS,MXTGT)

QUA459y
QUA4LBGY
QUA4bLY
QUA4bL20
QUA4B3
QUA4BL
QUA4bS¢
QUA4bo0
UUA&LBT7
WQUALOBL
QUAL633J
QUALTOO
QUA47Lly
QUA47 24
GQUALT 3
QUALT7 4O
QUALT5§
QUA4To.
WWAL77u
QUALTBO
QUA479C
QUA%4du v
QUA4B1G

CALL TGTKIL (NTGTS MnONSyNTYPES,Q3JSUM,ALOCsFLAMB,FLANBI,SURV, VAL QUALE2E

1PRODy VKILL s NHALOCyRELVALyMXTGT yMXWPNS)
PRINT 1190, OBJSUM

CALL PAGE (2)

G) 10 13

PRINT 1338

sStToP

POST=-PROCESSING TO Rc-LOCATZ SUBS.
IF (0OBJSUM.GE.SUBOBJ) GO TO 830
MOVES=MOVES+1

IF (MOVES.LTe+1) GO TO 840

ISOPT=y

G0 TO 740

MOVE S=0

SUB0BJ=0BJSUM

IF (IOUT.EG.1) GO TO 860

CALL PAGE (0)

CALL PAGE (3)

PRINT 1220 2

DO 850 I=L4NTGTS

CALL PAGE (=-NSUBS-2)

PRINT 1150, I

Jui=t

00 850 JJ=1,NSUBS
JHI=JLO+NMPS(JJ) =1

PRINT 4100y (FLAMB(LyJ)yJ=JLOsJHI?
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QUALB30
QUA4 4L
WWALL5y
QUA4SBouL
QUA4LSTD
QUA4B8L
QUA4L8Y
QUA4IGu
QUAL910
QUA&320
QUAL93 L
WUAL94G
QUALY95 L
QUA4900
WUA497.
QUAL98
QUALYIG
QUASGU Y
QUASUL
QUAS5.,24¢
QUASu3u
QUASG4D
QUASUSY
QUASJo.
QUASWT
QUAS5030
QUASL I
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870

880

830
923

910

920
930
940
950
960
9N

981
933
1300
1ite

1029
10390

1049
105¢
1060
107¢C
138¢

1090

JLI=JHI+L QUASLo

IBJUT=0 QUAS1i

CALL SUBADJ (NTGTSyNSUBSyMTYPcS+2PSyIBOUT.ALOCIFLAMByISUBS JNMPS MTQUAS120

1YPE4MXTGT) QUA513¢
IF (IBQUT.EQ.1) GO TO 820 QUAS14y

MOVES T=MOVEST ¢4 QUAS15¢

PRINT 1340, MOVEST WUAS51ou

CALL PAGZ 1) QUAS17

IF (IOUT.EQ.1) GO TQ 87¢ QUASL8§

CALL ALJUT (y oNTGTS NSUBS yNWPNSyALOC, ISUBS yNMPS,MXTGT) QUA5138

NCOL=0 QUAS5200

00 680 I=1,NSUBS . QUA32.uL

IF (ISUBS(I)eGTed) NCOL=NGOL#NMPS(I) QUAS22¢4

CALL PAGE (-NSUBS-2) QUAS23.

PRINT 1350, (LyISUBS(I)yMTYPE(I) I=1,NS5UBS} QUAS2«0

EP3=e1 QUASZ5.

PRINT 1133, EPS WUAS520u

CALL PAGE (3} " QUAS274¢

GO TO 613 QUAS281D

Quas29u

FORMAT (141I5) QUAS5304

FORMAT (6H CASE +I5s1GXsTHMODE +I5+11X+5HDATE $ALG13Xe5HTIME 4A1uQUAS3L

1) QUA5320
FO/MAT (17H NEW PROBLEM WITHeI5e3IH TARGETSy,IS915H 5U8 LJUCATIONS,sQUAS33,

1I5,23H TYPES OF AIRCRAFTs ANDyI5+19H TYPES QOF MISSILES.) QUAS34u
FORMAT (26H RESTART INFORMATION RZAD.) QUAS35y

FORMAT (3F1Ge4 oI5 95X s3FL0e4/7(TFLIatt)) QUA53010

FORMAT (7013} GUAS37¢

FORMAT (3F10e4y15) QUAS38¢

FORMAT (7F1044) . QUA533y

FORMAT (/27H TARGET LOCATIONS (DZGRZZS)¢3Xe7HRUNKAYS,2XsBHACENTROIOQUAS 40O

142X BHAIRGCRAFT/39X, 6HDISTANCE +6X915HTYPE AND NUMBER) QUAS &1L
FORMAT (/I792F100keIldoFLdewslldoFLiet/(47XsI10sFliel)) WUAS424

FORMAT (32X,25HTAKE-QFF SCQUENCE BY TYPE.S5X,3ul2/(62X,3312)) QUAS43y

FORMAT (/2Xo8HAIRCRAFT 42X ¢ BHRELATIVE 953 Xe DHBRAKE s /6 Xs4HTYPL 95 X9 SHVAQUAS L4 D

LLUE 43Xy 7HRELEASE 97Xy IHPSI 47Xy 3HCAL 9/ (ILC+3FLuateyI14)) QUAS45y
FORMAT (/728H AIRCRAFT TAKE=OFF INTERVALS/8Xs7HRUNWAYSsS5X3HTYPLL15QUASHBC

LXs5HTYPE29y 3Xy THMINUTES/(115421109F1)e4)) QUAS474
FORMAT (2F1044431I5) QUA548D

FORMAT (/72X923HSUB LOCATIONS (DESREZS) s6X9suwHSUBS 93 X913HMISSILES ANQUAS4Yy

10 s 4HTYPE/(1542F10449 120+ 113,18)) QUAS56L
FORMAT (/23H NUMBER OF SuBS OF TYPE.I5+2H =415) QUAS5LL

FORMAT (I5+5X¢6F10e4/ (EF10e4)) QuAas529

FOIMAT (/73Xy7THMISSILE ¢4 X9 GHLAUNCHs8Xy 13HRELIABILITIESy 16Xy 3HMIN,7XQUAS53:
L9 IHMAX s SX/ X9 HTYPE 92X ¢ BHINTERVAL 9EX g0 HLAUNCH 92X s OHFLIGHT 9 1 X o 7HRARQUASS 4,
2HEAD » 3X 4 2(5Xy SHRANGE) 4EXy SHYIELD/ (IL)9F100693X93F8e493Xs3FLvec))  GUASHSY

FORMAT (/13H MISSILE TYPL »1:Xy4HTIME 95X 95HRANGE/I13+5X+2F10,4/ (18XQUAS50D

1y2F10.4)) WUAS574
FORMAT (16H FOR DISTANCE OF4F6e2+30H NM TO CENTROIO FROM START OF QUAS58¢
1+13HTAKE=DFF RQLL) QUAS53,

FORMAT (/14H AIRCRAFT TYPC 1549201 VERSUS MISSILE TYPE,I5//(19H WHEQUASGuJ
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1100
1110
1128

1130

114(
1150
116
1176
118¢C

119¢
120¢
1210

122,
123¢C
1240

125¢

126C
1270
128¢

123¢

130¢€
1310
132L
1330
1340
135¢

IN DETONATION ISyF7.2932H NM FROM GENTROIDs LCTHAL AREA =,F8,2522H QUASELG

2SUUARE NM ANO EXTENDS ;Fb6e2926H NM FARTHER FRUM CENTROIO.)) GUASb2u
FIRMAT (/7H TARGET,I5,2CH BRAKE RILCASE TIMES/(16H AIRCRAFT TYPL =QUA5634
1,15417H STARTS ATF74299H MINUTESG) QUASO4 D
FORMAT (/19H DISTANCE T0 TARGET,I4913H FROM SUB LOCATIONysIws3H IS,QUASGSL
1F10e2930H NMe FLIGHT TIME (MISSILE TYPLsI393H) =9EloeB9dH Mille) QUAS6Bu
FIIMAT (7H WEAPON,15,18H ARRIVCS ON TARGET;I5,12H WHeEN FIRST 21iHAQUASHT7,.
1IRSRAFT ISsF10e2,32H NAUTICAL MILES 3ZYONO CENTROIO.) QUASba0
FORIMAT (43H ANNULUS PK =,F7e%4915Hy CIRCULAR PK =9F7.499Hy WcAPONyQUASLIL
115,18H VS, AIRCRAFT TYPE,1552dHe ANNULAR RAOI1l ARCsFloewswl ANDFQUABTLU
210, 4) QUAST.LY
FORMAT (36H SURVIVABILITY MATRIXy AIRCRAFT TYPE,I5//) QUAST720
FORMAT (/7H TARGET,1IS) QUAS733
FORMAT (1X316F744) GUAS 7Ly
FORMAT (F10e492I5+4F10s4) QUAS75.
FORMAT (/46H LAGRANGE MULTIPLIERS MUST UIFFER B8Y AT LEAST ¢F13.10;QUAS700
1204 TO CAUSE ITERATION./) QUAST74
FIRMAT (/24H EXPSCTED VALUE KILLED =9F1Ge%) WAS78.
FORMAT (33H RESTART INFORMATION HRITTEN 0UT.) WUAS73u
FORMAT (/74BH MULTIPLIER MATRIX CUNVERGED WITHIN TOLcRANCE OF yF13.1QUASH00
10) WUASH1L
FORMAT (/18H MULTIPLIER MATRIX//) QUALHB2(
FORMAT (//717H ITERATION NUMBER,ILD) QUAS5834
FORMAT (/18H DELTA N IN COLUMN,I+s9H FROM ROW.I&s7H TO ROWslws3H IQUAS8LD
1S,F10,3) QUA585¢
FORMAT (/21iH KILL CHANGEO BY ONLY F7e4931H (LLSS THANSF7.4,9H) IN QUAS8bL
1PAST,I5,19H ITERATIONS. QUIT,) QUA587§
FORMAT (/742H ITERATION CUT-OFF LIMIT HAS BcEN REACHED.) QUAS Y810
FORMAT {(/24H CURRENT DELTA LAMBDA ISyF13.10) QUAS5894
FORMAT (33H SURVIVABILITY PRDDYUCT FOR TARGET,I5415Hy AIRCRAFY TYPEWUASYJu
19I542H =,Fi0s4) QUA5914
FORMAT (1XyF10sb917H AIRCRAFT OF TYPZ,15,18H MDVED FROM TARG:T »I5,QUA5920
110H TO TARGET,IS) WUA5934
FORMAT (27H THIS IS VALUE SHIFT NUMBZR,I5) QWUAS5 94,
FORMAT (23H ALLOCATION INTEGERIZED) WASY9S5§
FORMAT (2GH BEDDOWN INTEGERIZED) QUA5%0u
FORMAT (//7/74H EQJ//) QUAS970
FORMAT (20H THIS IS MOVE NUMBERyIS,1JH OF A SUB,.) QUAS93.
FORMAT (/17H SUB POINT NUMBERsSX14HNUMBER OF SUBS+5Xye 8HSUB TYPE/ (QUAS9YL
1I113,119,117)) QUAbuu
END QUABDL0
SU3IRDUTINE ALOUT (ITERINTGTSyNSUISINHPNSALICsISUBSyNMP3I4,MXTGT) ALO 1.
DIMENSION ALOC(MXTGT 1), ISUBS(1)s NMPS(1) ALO  2¢
CALL PAGE (0) ALG 3
CALL PAGE (2) ALO 40
PRINT 43, ITER ALO 5y
00 10 I=1sNTGTS ALD o0
CALL PAGE (=3) ALO T7¢
PRINT 50, 1 ALO 480
J=3 ALD 0
DO 10 ISUB=1,NSUBS ALO 1w

46

E SRS




ISLIM=NMPS (ISUB) ALO
00 13 ISALVO=1,ISLIM ALO
. J=J+i ALO
ALOCN=ALOC (I,J) ALO
IF (ALOCN.LT..G003) GO TO 1) ALO
PRINT 60, ALOCN,ISUBS(ISUB),ISUB,ISALVO,J ALD
CALL PAGE (1) ALO
10 CONTINJE ALV
MW2id=0 ALO
00 35 I=1,4SUBS ALO
CALL PAG:Z (-3) ALO
PRINT 73, I ALO
JSLIM=NMPS (1) ALO
IF(ISUBS(I)eNEWEIGO TO 15 ALO
MHPN=MHUPNeJSLINM ALO
G TO 35 ALO
15 00 39 J=1,JSLIM ALO
MHIN=MHPN+L ALO
D0 20 K=14NTGTS ALO
ALOCN=ALOC (Ky MWPN) ALO
{ IF (ALOCNJLT.00G04) GO TO 2J ALO
PRINT 80, ALOCNsJysK ALO
CALL P4GE (1) ALO
20 CONTINJE ALO
3G CONTINUE ALO
. 35 CONT NJE ALO
4 RzTURN ALO
i c ALO
§ . (Y] FORMAT (12H ALLOCATIONy+5X,46HITCRATION NUMBERI$3//) ALO
! 59 FORMAT (/7H TARGZT,15) I ALO
l { 6) FORMAT (3X,FSeksliH MISSILES FROMyI&,24H SUBS AT SUB LOCATIUN,14,7ALO
! 1Hy SALVOsI4s2Xs7TH(HEAPONy IS 2H) ! ALO
7 FIIMAT (/13H SUB LOCATION,I5) £LO
83 FORMAT (3XyFQe4y20H MISSILES FROM SALVOsT4silH TO TARGETyI4) ALO
END ALD
, SUBROUTINE ALINT (NTGTSyNSUBS,ALOC:I3UBSsNMPS ¢MXTGT) ALI
DIMENSION ALOC(MXTGT,1), ISUBS (1), NMPS(i), ALHOLD(35) ALl
F_/, C INTLGERIZING THE ALLOCATION MATRIX, GOLUMN BY COLUMN, ALI
b JHPN=0 ALL
D0 80 J=1,NSUBS ALl
MLIM=NMPS (J) ALI
IF (ISUBSIJU)eNE.D) GO TO 10 ALL
JHINSJUHPNeMLIM ALl
GO T0 80 ALI
10 D0 70 M=i.MLIM ALI
JHPN=UJHPN+1 ALI
00 20 I=1,NTGTS - ALI
29 ALHOLD(I)=), . Al
SUNNW=0. ALI
J i 00 30 I=31,NTGTS ALl
SUMW=SUMWHeALOC (I JHPN) ALI
47
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M
i5u
low
1749
18¢
194
cui
10
220
23y
234
238
242
2ho
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2ol
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5

63
70
83

1)

29

3

«3

51
6

CONTINUZ

NMSLS=SUMW+,.01

IF (NMSLS.EQ.0) GO TO 7¢

DO 50 JSUB=1,NMSLS

HOLOD=0.

00 40 I=1,NTGTS

TEST=ALOG (I, JWPN)

IF (TEST.LE.HOLD) GO TO &
HOLD=TEST

IMAX=1I

CONTINJUE

ALHOLOD (IMAX)=ALHOLD (IMAX) +1,
ALICUIMAX s JHPN)=ALOC(IMAX 3 JHPN) =1,
IF (ALOC(IMAX 3JWPN) oLTe0.) ALOCUIMAX o JWPN)=0,
CONTINUE

00 €0 I=1,4NTGTS

ALIC(I JWPN)=ALHOLD(])

CONTINUE

CONTINUE

RETURN

END

SUBROUTINE VINT (NTSTSoNTYPESs YVALRELVAL ) MXTGT)
OIMENSION VAL {MXTGT 1)y RELVAL (1), VHOLD(35)
D3 60 JTYPE=L,NTYPES
RV=RELVAL{JTYPE)

00 10 I=14NTGTS

VHILD (I) =D,

SUMV=0,

0) 20 I=14NTIGTS
SUMV=SUMV+VAL (I, JTYFE) /RV
MVAL=SUMV+.01

00 42 IVAL=L1.NVAL

HILD=C.,

00 30 I=1,NTGTS

TEZT2VALULI W JTYPE)

1F (TESTW.LELHOLO) GO TG 34
HOLD=TEST

IMAX=]

COUNTINUE

VHOLD (IMAX)=VHOLD (IMAX]) RV
VALIIMAX;JTYPE)=VAL(IMAXyJTYPE) =RV
IF (VAL(IMAX,JUTYPE) oLTe0e) VAL(IMAXyJTYPE)=0,
CONTINUE

00 50 I=14NTGTS

VAL (I oJTYPE)=VHOLD(I)

CONTINUE

RETURN

END

ALI
ALl
ALl
ALl
ALI
ALI
ALl
ALl
ALI
ALl
AL
ALL
ALl
ALl
ALI
ALI
ALl
aLl
ALl
ALl
ALI
VIN
VIN
VIN
VIN
VIN
VIN
VIN
VIN
VIN
VIN
VIN
VIN
VIN
VIN
VIN
VIN
vIN
VIN
VN
VIN
VIN
VIN
VIN
VIN
VIN
VIN
vin

SUBROUTINE TGTKIL (NTGTSyNWPNS yNTYPES90B8JSUMyALOC,FLAMB,FLAMBI ySURTKL

1VyVALPROD, VKILLy NWALOCHRELVAL yHXTGT o MXWPNS)

TKL

DIMENSION ALOC(MXTGTy1)y FLAMB (MXTGT9i)y SURVIMXTGT,MXWPNSy1), FLATKL

48

250

264

270~
10
20
3L
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IMBI (MXTGT,MXHWPNSy1)y VAL(MXTGT91), PROD(MXTGT41), VKILL(HXTG'T.I)g TKL  we

2NWALOC(1)y, RELVAL(1), SUMAC(5), SUMACKI(5) TKL 5t
c COMPUTZ FROM SCRATCH, TH- PROOUCTS OF tACH TARGET#S SURVIVABILITIcIK. 50
* c AND VALUZ. COUNT WE/PONS ALLOCATZID (BY ROUNDING OFF). TKL 7.
DO 20 I=1,NTGTS TKL oL
NWALOC (I)=3, KL 30
D0 10 JTYPE=1,NTYPES TKL 140
1) PRID(I,JTYPE)I=1,4] TKL 116
D0 20 J=1,NWPNS TKL 12.
ALOCN=ALOC (I,J4) TKL 130
IPART=ALOCN+,5 TKL 1wy
NWALOC (I)=NWALOC(I)+IPART - TKL 15
D0 20 JTYPE=1,NTYPES TKL 1o.
SURVN=SURV (I, 4y JTYPE) TKL 178
20 PROD (I,JTYPE) =PROD (I, TYPE)*SURVN**ALOCN TKL 184
c COMPUTS FROM SCRATCH, THE VALUE KILLZO ON cACH TARGET AND The TKL 13,
c MULTIPLIER MATRIX, TKL 2o
0BJSUM=], . _TKL 21
D0 50 I=1,NTGTS TKL 220
D0 30 JTYPZ=1,NTYPES TKL 234
VKILL (I JJTYPE)=VAL(I,JTYPZ)* (1=P0D(I+JTYPE)) TKL 24y
3 0BJSUM=0BJSUM+VKILL (T, JTYPE) TKL Z5v
DO 50 J=1,NWPNS TKL 260
SUM=1, . o _TKL 2%
DO 40 JTYPE=1,NTYPES TKL 234
. AODDEND==PROD(IJTYPE)*ALOG(SURV (I, JyJTYPE)D*VAL (I,JTYPE) TKL 290
§ FLAMBI(I,J,JTYPE)=ADDEND TKL 334
] SJM=SUY+ADDEND TKL 3aw
59 FLAMB(I ,J)=SUM TKL 320
i - c . . TKL 336
| ENTRY KILOULT TKL 340
(" TKL 35¢
DO 63 JTYPE=1,NTYPES TKL 3bu
SUMAC (JTYPE) =0, KL 374
63 SUMACK(JTYPE) =G, TKL 380
CALL PAGE () . TKL 3$9u
! CALL PAGE (3) TKL b
/ PRINT 89 TKL «ls
fha D0 70 I=1,NTGTS TKL «20
CALL PAGE (=NTYPES=~1) TKL w3u
| PRINT 90, I,NWALOC(I) TKL #44
D0 70 JTYPE=1,NTYPES TKL %39
V=VAL (I, JTYPE) TKL 460
VK=VKILL(I,JTYPE) TKL &7
RV=RELVAL (JTYPE) TKL #8(
VNzV/RV TKL «3u
VKN=VK/RV TKL 500
PRJUUINT 1093y JTYPE, Ve VKeVNg VKN e, TKL 514 s
SUMAC (JTYPE)=SUMAC (JTYFE) +¥N TKL 524 !
) 70 SUMACK (JTYPE) =SUMACK(JTYPE) ¢ VKN TKL 530
PRINT 110y (JTYPE,SUMAC (JTYPE) s SUMACK(JTYPE) o JTYPE=1,NTYPES) TKL Stb
T :
—— %
®
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9
100
110

13

20

30

4]

51

CALL PAGE (NTYPES+1) TKL
RETURN TKL
TKL

FORMAT (10X yBHTARGET 99X 97 HNEAPONS 18X ydHALRCRAFT 211X SHTOTAL 910X TKL
16HKILLED) 710X yOHNUMBER y7X 9 SHALLOCATE D 912X y4HTYPEY 2 (11X 9SHVALUL) 92 (TKL

28Xy BHAIRCRAFT) /) TKL
FORMAT (2I16) TKL
FORMAT (32X9I16y4F1644) TKL
FORMAT (7H TOTALS/ (32X9116932X92F160+4)) TKL
END TKL

SUBPOUTINE ADJLAM (NTGTSyNSUBS+NTYPZ3,NCOLyIBROUT,LOWPT,HAXPT,JCOLAUL
190c . TASSPS)ALOCFLAMByFLAMBI9SURVyNWALOC y ISUBSoNMPSyMXTGT g MXWPNS) ADL
DT MENSION ALOC(MXTGTo1)y FLAMB(MXTGT 1)y SURV (MXTGT,MXHPNS+1)s NWAADL

1L0C(1)y ISUBS(1)y NMPS(1)y FLAMII(MXTGTyMXWPNSy1} AOL
OATA JyISUBYISALVI/Ce140/ ADL
00 60 JCNT=1,NCOL AOL
Jzd+l ADL
ISALVO=ISALVO+1 . ADL
IF (ISALVO.LENMPS(ISUB}) GO TO 20 AOL
ISALVC=1 ADL
ISUB=1ISUB+1 ADL
IF (ISUB.LE.NSUBS) GO TJ 2¢C ADL
IsvB=1 ADL
J=1 ADL
IF (ISUBS(ISUB).NE+D) GO TO 3G ADL
J=JeNMPS (ISUB) ADL
GO TO 10 : AQL
JCIL=J ADL
FMAX==1, ADL
MAXPT=1 : ADL
FMIN=9999, AOL
00 50 I=14NTGTS Aul
FTESTL=FLAMB(I,J) AdL
IF (FTESTL.LEFMAX) GO TO &3 AOL
FMAX=FTZSTL AL
MAXPT=]1 ADL
IF (ALOC(IyJ) oLTee0021s0RFTESTL.GE«FMIN) GO TO 54 ADL
FMIN=FTZSTL ADL
LOWPT=] AQL
CONTINUE ADL
IF (FMINJLT.FMAX=EPS) GO TO 79 ADL
CONTINUE AOL
NO EXCHANGES OF ALLOCATION POSSIBLE. ADL
IBROUT=1 AOL
RETURN AOL
COMPUTE INCREMENT IN ALLOCATION, ADL
ALOW=ALOC(LOWPTyJCOL) AUL
IF (NTYPES.NE.1) GO TO 14 ADL
IF (FMIN/FMAX.LTe.0001) GO TC 80 ADL
DELTA=ALOG(FMIN/FMAX) /ALOG(SURVI(LONPT,JCOLy1)*SURVIHAXPT yJJ0Ls1)) ADL
GO TO 90 ADL

50

55
Souv
570
58y
59¢
6uu
o1 0
62i
o3c
bl -
10
2v
36
4y
20
(-1
Ty
8d
90
ive
110
2L
130
1by
156
160
170
184
196
2vl
210
224

298

374

39v
@b
416




80
90

133

116

1)

21

3)

LY

5]

60

DELTA=2739, ADL
IF (D7LTAGT.ALOW) DELTA=ALOMW AdL
Gd 10 119 ADL
DELTA=XNINT (3o yALOWEPSyLOWPT y MAXPT 4 JCOL ¢y NTYPCS#SURVFLAMBL ¢yMXTGT 4 ADL
L NXWPNS) AdL
AMAX=ALOC (MAXPT,4JCOL) ADL
IPART1=AMAX+45 ADL
ANZH=AMAX+DELTA AdL
IPART=ANEW+.5 ADL
NWALOC{MAXPT) =NWALOC (MAXPT) =IPARTL<IPART ADL
ALIC(MAXPT 4 JCOL) =ANEW AdL
IPART1=ALOW+.5 ADL
ANZW=ALOW=DELTA ADL
IPART=ANCH¢t 5 AuL
NWALOG(LOWPT) =NWALOC(LOWPT)~-IPARTL1¢:iPART ADL
ALOC(LOWPT,JCOL)=ANEMN ADL
RETURN Aol
END ADL
FUNCTION XNEWT (XHINoXHAX'EPS,LOHPT,HAXPT,JCOLoNTYP:b'SURV'FLAHBI'XNT
IMXTGT s MXHPNS) XNT
DIMENSION SURV(HXTGT yMXWPNSyL1)y FLAMBLI(MXTGT yMXHPNSy1) XNT
DATA XBND/233./ XNT
CALL FOFP (XMAX»LOHPT'HAXPT,JCOL,NTYP:S.FHAXyDIV,SURV,FLAHdI'HXTGTXNT
1 ,MXHWPNS) XNT
IF (FMAXeLTo0eL) GO TO o0 XNT
IST=§ XNT
ANZA={MAX=DIV XNT
IF (ABS(XNEHW) «LT.XBWD} GO TO 50 XNT
IST=IST+1 XNT
GO TO (23¢30c¢4l). IST XNT
CALL FOFP (XMINyLOWPT yMAXPT JCOL yNTYPZSSyDUMMY yODIY4SURV4FLAMBI ¢ MXTGXNT
1Ty MXHPNS) XNT
XNEW=XMIN=DIV . XNT
GO TO 10 XNT
XMID= (XMAX+XMIN) /2, XNT
CALL FOFP (XMIDsLOWPT yMAXPToJCOL ¢NTYPISyOUMMY 4DIVoSURV FLAMEBL +MXTGXNT
1T, HXHPNS) XNT
XNEW=XMID=DIV XNT
GO TO 18 XNT
PRINT 70, IST XNT
XNEWT=XMID ANT
RETURN 3 XNT
XILI=XNCH XNT
CALL FOFP (XOLDyLOWPT 4 MAXPT JCOL NTYPCS,DUMMY ;DIV9SURV ¢FLAMBL 9 MXTGXNT
1Ty MXHPNS) XNT
ANEW=X0LD=-01V XNT
IF (ABS (XNEW=XOLD)+GT, EPS) GO 70 1¢ XNT
XNZWT=XNEW e . XNT
RETURN XNT
XNEWT=XMAX XNT
RETURN XNT
51
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c XNT
70 FORMAT {(16H NEWTON OIVERGED,I527H TIMES. XMID USEO AS ROOT.) XNT
ENOD XNT
SUBROUTINE FOFP (XyLOWPTyMAXPT y JCOLyNTYPES»SUMsDIVSURVFLAMBI +MXTFOQP
1 GTyMXUPNS) FOoP
OIMENSION SURVIMXTGTyMXHPNSs1)y FLAMII(MXTGT 4MXWPNSy1) FoP
Suit=0. FoP
PRIME=0. FopP
DO 10 JTYPE=1,NTYPES FopP
FLLOW=FLAMBI(LONPT,yJCOLsJTYPE} Fop
FLHI=FLANBI (MAXPT»JCOLyJTYPE) Fop
SLOW=SURV(LONWPT,JCOL; JTYPE) . roP
SHI=SURV{MAXPT yJCOL 4JTYPE) Fop
PLOW=FLLOW®*SLOW** {~X) Fop
PHI=FLHI®SHI®**X FoP .
SUM=SUNM+PLON=PHI FopP
1 PRIME=PRIME=PLOW*ALOG(SLOW) =PHI*ALOG{SHI) FoP 4
DIV=SUN/PRINC - fop
RETURN FapP
r ENO FoP
i SUBROUT INE SUBADJ (NTGTS,NSUBS sMTYPES+EPS+»IBOUTHALOCHFLANB, ISUBSyNSUB
1MPS,MTYPE s MXTGT) SusB

OIMZNSION LOHOLC{(16)s MXHOLD{16)y LOTEMP(16)y MXTEMP {16)y LOH{16),SUB
1 MXH{16), ALOC(MXTGT,1), FLAMBIMXTGT,1)y ISUBS(1), NMPS{1), MIYPE(SUE

21) Sub

PIGDIF=~1, SuB

7 CALL PAGE (0) sus
DO 110 JTYPE=1,MTYPES SuB
HOLJLO=1.0E+300 sug

HOLDHI==1, . _Sum

JHPN=0 , S8

DO 90 J=14NSU2S : sus

NMIS=NMPSZJ) suB

IF (MTYPE(J)eNE.JTYPc) GO TO 80 SUB

IBISH=1 $UB

’ IF (ISUBS(J).EQed) IBRSH=2 .. _suB
, SUMLO=g e suB
./ SUMHI=D. SUB
i NM=NNIS sus
DO 40 Mz1,NMIS sus

JHINZ UNPN+1 SUB

HLO=1,0E+300 . .. Sus

HHI==1, suB

00 30 I=1,NTGTS suf

TSST=FLAMB (I JHPN) su8

IF (TEST.LE.HHI) GO TO 10 suB

HHI=TEST sus

MXTEMP(M) =1 ... SuB

Y] GO TO (20,30), IBRSW suB

20 IF (TEST.GE.HLOsOReALOCHI yJHPN) «LT,..3001) GO TO 30 suB

HLO=TEST sSuB
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34l
35n

23y

254
2ol
27¢
28y
23y
340
310




33

4]

5]
6d

73

83
90

120
113

120

130

LOTZMP (M) =1

CONTINUE

SUMLO=SUHLO+HLO
SUMHI=SUMMI ¢HHI

IF (SUMMI.LE.HOLDMI) GO TO 60
HOLDMI=SUMMI

MAXS=J

MAXHS=JHPN-NMIS

00 503 M=1,NMIS

MXHEM) =MXTcMP (M)

IF (SUMLO.GE.MOLDLO) GO TO 30
MOLOLO=5UMLO

LONS=J

LIKHS = APN=NMIS

DO 70 M=1,NMIS
LOH(M)=LOTEMP (M)

GO 70 90

JAINSUHPN#NNMIS

CONTINUE

CALL PAGE (=3)

PRINT 183, JTYPE,MOLOLOJHOLOHI
AVIIF=(MOLDHI-HOLDLO}/NM

IF (AVDIF.LE.BIGOIF) GO TO 110
BIGDIF=AVODIF

MAXSUB=MAXS

MAXW=MAXHWS

LOWSUB=LONWS

LOWW=LOHNWS

DO 100 M=1,NM

MX40LD(M)=MXH (M)
LOHOLD(M)=LOH (M)

CONTINUE

IF (BIGOIF.GE.EPS) GO TO 123
180uT=1

PRINT 19?7

RETURN

FINO MAX LAMBDA IN COLUMN OF WEAPON TO BE A0DED.
MLIM=NMPS (MAXSUB)

00 170 M=1,MLIM

MAXHPN=MAXH+M

LAMAX=MXHOLOD (M)

AD) A WEAPON IN APPROPRIATE SPOT.
ALOC (LAMAX g MAXWPN) =ALOC(LAMAXyMAXHPN) +1.0
LOWHPN=LOWW+M

LAMLOW=LOHOLO (M)

MOVE WEAPON FRACTIONS UNTIL ONt WZAPON MOVede
ALFRAC=0,

60 TOo 150

FMIN=140E4300

D) 140 I=1,NTGTS
TEST=FLAMB (I, LONHPN)

53

Sus
sus
sug
sSus
susg
sua
sus
sus
Sus
Sug
sus
sus
sSug
suB
sua
auUB

Sus
Sug
Susg
sus
sus
Sus
sus
suB
sus
sus
sus
Sus
sus
sus
Sus
sus
sud
Sus
sus
Sus
Su8
sue
Sus
sug
sua
Sus
Sus
sus
sus
suB
Sus
sug
sus
sus

adld

32¢
33y
340
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33¢
Liv
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%20
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L L 2Y)
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4ol
4y
4d¢
49y
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Siu
526
53¢
Sai
55u
504
570
580
53y
by
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'Y4!]
63¢
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65
6ol
676
68u
69(
700
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72y
734
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76y
77v
740
79
duu
8iv
82y
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IF (TESTeGE+FMINCORGALGCII JLOWNPN) eLTooeCJ1) GO TO 14 SuUB 83¢

FMIN=TEST SUB B4y

LAMLONW=T SuB 854

163 CONTINJE SU8 6ou a

150 AL=ALOC (LAMLOW,LONWWPN) SuB 87¢

IF (ALsGY20999=-ALFRAC) GO TO 103 . SUB 8384
ALFRAC=ALFRAC+AL SUB 8Y¢

ALIC(LAMLOW, LOWKWPN) =], SuB 9du

60 TO 133 SUB 911

160 ALIC(LAMLOW s LOWWPN)=ALOCCLAALOW,LOWKWPN)=(1,5=-ALFRAC) SUB 92,

170 CONTINUE SUB 934

ISUBS (MAXSUB) =ISUBS (MAX3UB) ¢+ SuUB 944

ISUBS (LOWSUB)=ISUBS(LONWSUB) =1 SUB 936

PRINT 200, LOWSUD,MAXSLB SUB SYou

CALL PAGE (1) SUB 974

RETURN : SUB 98y

c SWB 930

180 FIRMAT (/47H FOR MISSILE TYPE,I5/728H SUM OF LUMZST LAMBOAS HITH ,95UBiLU.
LHWEAPONS =4F13.4/25H SUM OF HIGHEST LAMBOAS =4F1{e4) SuUBlvid

b 135 FORMAT (/15H SUBS CONVERGED) sSudLiiu
230 FORMAT (24H SUB MOVED FROM LOCATION,I5,12H TO LOCATION,IS) SUB1030
END SUBLLwiu~-

FUNCTION PROFLU (XLUsXyYoNPTS) PRD 14

DINCENSION X(NPTS),y YINPTS) e oo PRD 2w

XHI=X (NPTS) PRD 30

XLi=x(1) PRD «u ;

YLO=Y (1) PRV 50
SLIPE=(Y(NPTS)=Y(NPTS=1))/ (XHI=X (NPT3=1)) PRD b0

* IF (XLUGLEoXHIANDXLU+GE+X%XLO) 33 TO 13 PRD 74
IF (XLUGT o XHI) PROFLU=Y (NPTS)+SLOPE* (XLU=XHI) PRD 4.

IF (XLU.LT«XLO) PROFLU=YLO PRD 9u

RZTURN PRO 14w

10 PROFLU=ALAG(XLUy Xy YyNPTS) PRD 110

IF (PROFLULLELYLO) PROFLUSYLD PRD 1%

g RETURN PRD 134
, EN) PRD 1l4u-
o FUNCTION XAREA (XLoXDyAL,AH? XAR 10
= DIMENSION NUMBER(17), MUMBER(8) XAR 24
COMMON /LISTL/ PI XAR 3u

DATA (NUMBER(J)9J=1417)/212192221923219233193121932129322193222933IXAR 4§
11293321933229333193332442219432144331,5321/ XAR =20

OATA (MUMBER(J)9J=198)/512+011+0129711971424722+812,912/ . XAR dv

c XAR 7u

c KAR 8¢

c XAREA SUBROUTINE RETURNS THZ INTLRSZCTION OF THZ CIRCULAR LtTHAL XAR 30

c ARCA OF A WEAPON WITH AN ANNULUS FORMED BY THE MAXIMUM AND XAR 1040

c MINIMUM AIRCRAFT FLYOUT QISTANGZS FROM A CeNTROID. XAR 11V

¢ ... XAR 124

c XKAR 13

(o INPUT VARIABLE DESCRIPTION- XAR 140

c XAR 150

54




OO0

13

20

XL == THE LETHAL RADIUS OF THE KILL CIRCLt OF THZ WCAPON
X) == THE HORIZONTAL DISPLAGCEMENT OF THE POINT OF
DETONATION NF THZ WEAPON FROM THE CENTKOID
AL == THE MINIMUM AIRCRAFY FLYOJUT DISTANCt FROM THZ CENTKOID
AH == THE MAXIMUM AIRCRAFT FLYOJT DISTANCt FROM THC CeNTROID

RESTRICTIONS~-

1. ALL NUMBERS MUST Bz REAL AND NON-NEGATIVz.
2 AH MUST BE GREATER THEN AL
3. ALL NUMBERS MUST HAVE THe SAME UNITS. =

(XTI R R IR R Y PRSI ST PR YRS I PSS RIS SRS R 2L 2 X0 2

ROUTINE DEVELOPED BY BILL PZAY, SAB, X2295
12 OCTOBER 1372 —_

(22T XTI R R R RS S22 RIS RIS RIS S R R SIS SRS R 2 L 2 2 )

PI=3.1415926536

XMIN==13J0003066.d S
XMAX=100000C000,3

IF (AL.GE.AH) GO TO 20

IF (XLeGT,AH} GO 7O 19¢

A=XD=XL

IF (AeGEo(=AH) ANDoAsLEs(=AL)) I4=2)30

IF (AeGTo(=AL)ANDJAGLE. (AL)) 14=3C3) el
IF (AeGToAL ANDsASLEJAH) T4=400]

IF (AsGT.AH) I4=30060

B8=XD+ XL

IF (BsLEJAL) I3=100

IF (BeGToALANDSB.LE.AH) 13=200

IF (BeGT+AH) 13=34GC I
IF (I40EQe3030,ANDeI3eGE200) XMIN= (XD¥*2+AL*%2=XL**2)/(2.,0%XD)
IF (130EQe3G0eANDeIGelEo4dCI) XMAX=(XD*¥2+AH* ¥ 2=XL**2) / (2, u*XD)
IF (X0« LE.XMIN) I2=10

IF (XDeGTeXMINJAND XDoLEs XMAX) I2=23

IF (XDeGTeXMAX) 12233

IF (XMINJLECO.0) I1=1 SIS
IF (XMIN,GT.0.,0) Ii=2

NUM=T&4+I3+]12+11

I1S7=1

D0 10 J=1,17

IF (NUM,GE+NUMBER (J)) ITST=ITST+1

CONTINJE

XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAKR
XAR
XAR

XAR ¢

XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR
XAR

GO TO (20930’100y150’160’35’“0’113150’120'170’1305180'140:Eby70,BQXAR

1,90), ITST
XAREA=~1,10

55

XAR
XAR

16y
174
180
134
P4
éie

Zid

39u
400
iy
42§
43y
LT A
4L
L 1-1%
478
480
©94
Suu

53§
540
550
50d
57¢
580
5%
000
61lu
620
e3u
okl
65y
664




3
40
5
60
7
80
90
100
116
120
130
140
150
160
170
180
190

202

RETURN

XAREA=0,3

RETURN

XAREA=SUBD2 (XL 9 XDsALyAH)

RETURN

XAREA=3U303 (XL XDyALsAH)

RZTURN

XARZA=P[*XL**2

RETURN

XAREA=3UBOS (XL yXDsALy AH)

RETURN

XAREA=SUB06 (XL +XDyAL 9 AH)

RETURN

XAREA=0,0

RETURN

XAREA=PI* (X_L*¥2=-AL%*2)

RETURN

XAREA=SUBO9 (XL sXDyAL sAH)

RETURN

XAREA=SUBL11 (XL ¢XDyALyAH)

RZTURN

XAREA=SUB12 (XL ¢XDyAL sAH)

RETURN

XAREA=SUBL I (XL 9 XDsALyAH)

RETURN
XAREA=SUBOS (XL s XDsALsAH) =P I*AL®**2
RETURN
XAREA=SUBO 6 (XL s XDyALyAH)=PI*AL**2
RETURN

XAREA=SUBL16 (XL 9XDyAL9AH)

RETURN

XAREA=35UBL17 (XL +XDysALsARH)

RETURN

A=X0~= XL

IF (AJLEJ(-AH)) 14=500

IF (AGT.(=AH) ANDJAsLLo(=AL)) I4=60)
IF (AeGTo(=AL) ANDsAsLES(AL)) 16=700
IF (AeGToALANUJAJLE.AH) I4=80(
IF (AsGT.AH) I4&4=900

IF (I4oEQe700) XMIN=S(XD*¥2+XL*4¥2-AL**2)/(2.,0*XD)
IF (14oGEoO00 oANDeIMelEoBUC) XMAXZ(XU®¥24XL*¥2=-AH**¥2)/ (2.U%*XD)
IF (XMINJLE«GeG) I3=10

IF (AMIN.6T.0.G) 13=20

IF (XMAXoLEWD.CG) I2=1

IF (XMAXETe0.0) 12=2

NUM=I4¢T 3412

IT37=1

DO 206 J=1,8

IF (NUM(GE+MUMBER(J)) ITST=ITST+4
CONTINUE

GO TO (210+2209235+240+25092009273,83,590) ITST

56

XAR 674
XAR oidu
XAR 69y
XAR Tue
XAR 714
XAR 724
XAR 7340
XAR 744
XAR 754
XAR 704
XAR 770
XAR 784
XAR 794
XAR 8Bus
XAR ©81J
XAR 624
XAR 834
XAR 844
XAR 854
XAR bou
XAR 874
XAR 680
XAR 894
XAR 900
XAR 9iu
XAR 9¢e
XAR 93¢
XAR 940
XAR 95.
XAR 96
XAR 97+
XAR 980
XAR 99u
XAR1uU L
XARLL LY
XAR102¢
XAR1L3L
XAR1G %o
XAR1Lo
XAR1060
XAR1G74
XARLu 8y
XAR1u 94
XAR1 100
XAR1llw
AAR1120
XAR1130
XARL1140)
XAR115/
XAR1164
XAR117 4

- ———— e



213
22
230
24)
251
260
270

XAREA==1,0

RETURN

XAREA=PI* (AH**#2=-AL*%2)

RETURN

XAREA=SUBLI (XL 4 XDsALyAH)

RETURN

XAREA=3UB06 (XL 1 XDsAL AH)=PI*AL*#2

RETURN

XAREA=3JB21 (XL+XDyALyAH)

RETURN

XARZA=3UB22 (XL +XD AL ;AH)

RETURN

XAREA=3UB23(XLyXDsALsAH)

RETURN

END

FUNGTIIN SUBJO2 (XLysXDyALyAH)

ALANG=(ACOS ( (AL**2+XD**2=-XL*¥*2)/(2.,3*AL*XD)))*2.0
OPANG=ACOS ((AL®*2+XL**2-XD**2)/(2.C*AL*XL))
XLANG=(ALANG/2.3+0PANG)*2.0

ASZGMT= ((XL**2)* (XLANG=SINIXLANG)}) /240

BSEGMT=( (AL**2)* (ALANG-SIN(ALANG))) /2.0
SUBD2=ASZGMT-BSEGMT

RETURN

END

FUNCTION SUBO3 (XLyXDyALyAH)

COMMON /LIST1/ PI

ALANG={ACOS ( (AL**2+XD**2=-XL*%2) /(2. 0%AL*XD)))*24C
YLANG=(ACOS ((XL*#24¢XD**#2=AL**%2)/ (2,0 XL*XD)))*2, ¥
ASEGMT=(XL*%2)* (PI=(XLANG-SIN(XLANG))/240)
BSEGMT={ (AL**%2)* (ALANG=SIN(ALANG)))/2.C
SUBO3=ASEGMT-BSEGMT

RETURN

END

FUNCTION SUBUS (XLeXDyALyAH)

COMMON /LIST1/ Pl

AHANG=(ACOS ( (AH¥*#2+XD**#2-XL**2)/ (2.0*AH*XD)))*2.0
OPANG=ACOS((AH**2+XL**2-XD**2) /(2. 0*AH*XL))
XLANG=(AHANG/2.0¢0PANG)*2.C

ASEGMT=(XL**2) *(PI~-(XLANG=SIN(XLANG))/2.0)
BSZGMT= ((AH**#2)* (AHANG=SIN {AHANG)) )/ 2.0
SUBUS=ASEGMT+BSEGHT

RITURN

END

FUNCTION SUBJG6 (XLsXDeALsAH)

AHANG=(ACOS ( (AH¥*2+XD**2=XL**2)/(2.,J*AH*XD)))*2.0
XLANG=(ACIS LIXL**2+XD**2-AH**2)/ (2,9*XL*XD)))*2.0
ASEGMT= ((XL**2)* (XLANG=SIN(XLANG)))Y/2,0

BSZIGMT= ({AH®**2)* (AHANG=SIN (AHANG))) /2.0
SUBLE=ASEGMT+BSEGMT

RETURN

END
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FUNCTION SUBD9 (XL yXDsALsAH)

COMMDN /LIST1/ Pl

XLANG=(ACOS ((XL*¥¥2+XD**2=-AL*%2)/ (2:3*XL*XD))) *2.0
DPANG=ACOS ((XL¥22+AL¥*2=-XD¥%2) /(2. 0% XL*AL))
ALANG=(XLANG/2.,0+0PANG)*2,0

ASEGMT=( (AL®**2)* (ALANG-SIN(ALANG}))}/24u

BSZOMT=( (XL**2)* (XLANG=SINI(XLANG)) )/ 2.
SUBLI=2I*(XL**2=-AL*%2)+ASCGMT-BSZGMT

RETURN

END

FUNCTIDN SUBL1 (XL eXDyALyAH)

ALANG=(ACDS ((AL®¥2+XD¥*2-XL**2)/(2.3*AL*XD)))* 2.0
OPANG=ACDS ( (AL®¥2+¢XL*¥%2=X0%%2) /(2. 0%AL* X))
XLANG=(ALANG/2.0+DPANG)*2,(

ASEGMT=( (XL**2)* (XLANG=STHN (XLANG)))/2.C

BSEGHMT=( (AL **2)* (ALANG-SIN(ALANG))) /2.0
AHANG=(ACDS ( (AH* 22+ XD*¥2-XL*%2) /(2,0*AH*XD))) *2,0
DPANG=ACDS ( (AH¥® 24 XL ¥¥2-XD%%2) /(2. C*AH*XL))
XLANG=(AHANG/2.0+0PANG)*2,(

CSIGMT=((XL**2)* (XLANG=SIN(XLANGI))/2.C

DSZGMT=( (AH**2)* (AHANG-SIN (AHANG))) /2.0
SUB11=ASZGMT+ISEGMT-BSEGMT =CSEGHT

RETURN

EN)D

FUNCTIDN SUB12 (XLyeXDsALyAH)

COMMON /LIST1/ Pl

ALANG=(ACOS ( (AL*%2+XD¥%2<-XL¥%2)/(2,0%AL*XD)))*c\C
XLANG=(AGIS ((XL¥*2+XD*72=AL*%2)/ (2, 2%XL¥X0)) ) %200
ASZGMT={XL**2) % (PI-(XLANG-SIN{XLANG))/2.0)
BSISMT=((ALS%2)* (ALANG-SIN(ALANG)?1)/2,0

AHANG= (ACDS ( (AH* 22+ XD*¥2-XL%%2)/ (2.0%AH*XD) ) ) *2,{
02ANG=ACOS((AH®N 2+ XL*¥2=-XD*%2)/ (2.0%ANH*XL))
XLANG=(AHANG/2.,0+0PANG)*2,0
CSZOMT=((XL*»%2) % (XLANG-SIN (XLANG))) /241

DSEGMT= ((AH**2)% (AHANG=-SIN (AHANG?1) /2.0
SUB12=ASEGMT+DSEGMT -BSEGMT -CSEGMT

RETURN

END

FUNCTIDN SUBL3 (XL yXUsALsAH)

ALANGS (ACDS ((AL®*2+4XD¥*¥2-XL*%2)/ (2.,1%AL*XD)))*2.,0
XLANG=(ACDS ((XL**2+XD*%2-AL**2)/(2.,0%XL*XD)))*2,0
ASEGMT= L (XL**2)% (XLANG=SIN(XLANG)))}/2.0

BSEGMT=( (AL*%2)* (ALANG-SIN(ALANG)) /724G
AHANG=(ACDS ( (AH**#24XD*#2-XL*%2)/ (2. J*AH*XD)) ) *2.(
XLANG= (ACDS ((XL*%2+XD*%2=-AH*%2)/(2,0%XL*XD)))*2,0
CSEGMT=((XL**2)* (XLANG=SIN(XLANG)) ) /2.0

DSEGMT=( (AH**2)* (AHANG-SIN(AHANG))) /2.0
SJB13=CSEGMT+DSEGMT ~AScGMT~dSEGNT

Re TURN

END

FUNCTIIN SUBLE (XLeXDeALsAH)
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COMMON /L.5T1/ PI

XLANG=(ACOS ((XL**2+ XD**2-AL**2)/(2.)*XL*XD))) *2,4
OPANG=ACOS((XL**2+AL**Zz-XD**2)/ (2, Z*XL*AL))
ALANG={XLANG/2.0+0PANG)*2.(

ASZGMT=((AL**2)* (ALANG=SINC(ALANG)))/2.C

BSEGMT=( (XL**2) * {XLANG-SIN(XLANG)V?/2.0
AHANG=(ACOS ((AH®*2+XD**2-XL*%2)/ {2, J*AH*XD)) ) *2.0C
OPANG=ACOS((AH**2+X **2-XD**2) /(2. 0% AH*XL))
XLANG=(AHANG/Z2.,0+0PANG)*2.G

CSZGMT=((XL**2)* (XLANG=-SIN(XLANG))) /2.1

BSZGMT= ((AH**2)* (AHANG=SIN (AHANG))) /2.0

SUBLE= T *(L*¥*¥2-AL**2) +ASEOMT+DSZGMT-BSEGMT-CScGMT
RZTURN

END

FUNCTION SUB17 (XLyXDyALyAH)

CONMON /LISTL/ PI
XLANG=(ACOS((XL**2+XD*%2-AL*%2)/ (2. )*XL*XD)))*2. 4
OPANG=ACOS((XL**2+AL**2~-XD*%2)/(2,3*XL*AL))
ALANG=(XLANG/2+0+0PANG)*24t

ASEGMT= ((AL**2)* (ALANG~SIN (ALANG) ))/2.C
BSEGHMT=((XL**2)* (XLANG~SIN (XLANu)} ) /2.0
AHANG=(ACOS((AH**¥2+XD**2-XL*%2)/ (2. 0%AH*XD))} *2.0
XLANG=(ACDS ((XL**2+XD**2-AH**2)/(2.3*XL*XD)))*c,2
CSEGMT=((XL**2)* (XLANG~-SIN(XLANG)))/2.4
DSZGMT=((AH**2)* (AHANG=-SIN (AHANG) ) )/2.(
SUBL7=ASEGMT+CSEGMT+DSEGHT =3ScGMT~PI#AL**2

RETURN

END

FUNCTION SUBL9 (XLyXDyALyAH)

COMMON /LISTi/ PI

AHANG=(ACOS ((AH**2+XD**2-XL*%2)/ (2.2*AH*XD))) *2, 0
CPANG=ACOS(LAH®*2+XL*#2-XD**2)/ (2., C*AH*XL))
XLANG=(AHANG/2+,0+0PANG)*2.(

ASEGMT=L (XL **2) * (XLANG=-SIN (XLANG))) /2.0

BSEGMT=( (AH**2)* (AHANG~-SIN (AHANG)))/2.G
SU319=PI*(AH**2-AL**2) ~ASEGMT+B8S=GNHT

RETURN

END

FUNCTION SUB21 (XL XDyALyAH)

COMMON /LIST1/ PI
AHANG=(ACOS((AH®*2+XD**2-XL**#2./(2.2*AH*XD)))*2.0
OPANG=ACOS ( (AH?*2+XL*%2-X0**2) /7 (2, 0%A¥K*XL))
XLANG=(AHANG/2.0+0PANG)*2,¢C

ASEGMT= ((XL**2)* (XLANG~-SIN (XLANG)))/240
BSEGMT=((AH**2)* (AHANG-SIN(AHANG)) ) /2.
XLANG=(ACOS ( (XL**2+XD*¥2-AL**2)/(2,0%XL*XD)})) *2.0
02ANG=ACOS{ (XL**2+AL**2-XD**2)/(2,0%XL *AL))
ALANG=(XLANG/2+0+0PANG)*246(

CSIGMT=((XL**2)* (XLANG=SIN(XLANGI))/2.6

DSEGMT=( (AL**2)* (ALANG-SIN(ALANG))) /2,0
SUB21=PI*(AH**2-AL**2) +ASEGMT +DSZGHT ~BSEGMT-CScGMT
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RETURN

ENJ

FUNCTIJIN SUB22 (XLyXDsALyAH)

COMMON /LISTL/ PI
AHANG=(ACOS((AH®**2+XD**2-XL**%2)/ (2., 0*AH*XD)))*2.4
XLANG=(ACOS C(XL*%2+XD¥%2=AH*%2) /(2,3*XL"XD)))*2. 0
ASZGMT= ((XL**2)* (XLANG=SIN(XLANG))) /2.0

BSIGMT={ (AH**2)* (AHANG=SIN(AHANG)))/2.G
XLANG=(ACOS ((XL®**24+XD**2=AL*%2)/(2,0%XL*X0D)) ) "%2.¢
OPANG=ACOS((XL¥*2+AL*%2-XD*%2) /7 (2.,0%XL*AL))
ALANG=(XLANG/2.,0¢+0PANG)*2,0

CSIGMT= ((XL*%2)% (XLANG-SINIXLANG)))/2.C

DSEGMT=( (AL *%2)* (ALANG=SIN (ALANG)))/2-C
SUB22=ASCGMT+BSEGMT+DSEGMT =CSEGMT-PI ®AL**2

RETURN

END

FUNCTION SUB23 (XLyXDysALyAH)

AHANG=(nCOS L (AH**2+XD**2=XL*%2)/ (2.0*AH*X0)) ) *cu
XLANG=(ACOS({XL*%2+XD*%2-AH**2)/(2.0*XL*XD))}*2.0
ASEGMT= L(XL**2)* (XLANG~SIN (XLANG))) /2.0

BSEGMT=( (AH**2)* (AHANG=SIN(AHANG) ) ) /724G
XLANG=(ACOS ( (XL.®**2+XD*%2=-AL%*2)/(2.0*XL*X0)})*2.0
ALANG=(ACOS [ (AL**2+¢XD*%2-XL*%2)/(2,0%AL*XD)) ) "2.0
CSEGMT=( (AL**2)* (ALANG=SIN(ALANG))) /2.0

DSEGMT=( (XL **2)* (XLANG-SIN(XLANG))) /2.0
SUB23=ASEGMT+3SEGMT-CSEGMT ~OSEGNMT

RETURN

END

FJNCTIIN DIST (XLAToXLNGyYLAT,YLNG)

Sai

0Is

THIS FUNCTION COMPUTES THE GREAT CIRCLE DISTANCE (IN NeMs) BcTWoiENDIS

POINTS X ANO Y WITH LATITUDCS AN2 LONGITUDES GIVEN IN TERMS OF

RADIANS (NORTH AND WEST ARE POSITIVE).
OATA PI2/1.57079632/

A=ABS (XLNG=YLNG)

B=PI2=XLAT

Cz=PI2=YLAT

0IST=3442,2*%ACOS(COSIB)*COS(C) +SINIB) *SIN(C)*CaS AN

RETURN
END
SUBROUTINE PAGE (N)

DATA LINZ/71/

IF (N) 20450,90

IF (LINE=N=50) 3)40Cybl
LINE=LINC=N

RETURN

LINE==N
60 10 79

60

QIS
DIS
DIS
DIS
DIS
DIS
OIS
DIs
LIS
PGE
PGe
PGE
PGE
P6e
rec
PGE
PGt
PGc
PG
PGL
PGc

1du
1iu-
1
20
34
4v
56
bu
74
8v
9
14y
110
12s

e -




5)
63
7)
80

90

122

OCOOO0

OO0

IF (LINE) 63+880460 PGe

LINE=0 PGe

PRINT 109 PGL

RETURN FGE

PGe

LINE=LINE+N PGec

IF (LINE-SC) 8i+60460 PGe

PGe

PGe

FORMAT (1H1) PGe

END PGe

SUBROUTINE PROCESS (PSINeICALN,YIZLDHyNCASc,MOOE) PRO

DIMENSION PSIN(1), ICALN(1), YIELDM(1) PRO

COMMON /DISTIME/ S(9992)90(3%92) ¢NUMDATALZ) 4sCVIZ)4TI(2)ITYPcsNTYPPRO

L1E+JTYPEWMTYPE yRADMAX PRO
CIMMON /ZACFTS/ A(50492)+F(50+2)96G(50+2)9VS(5892)9VEL(5042)+ACCEL(50PRO

1,2) yNDATA(2) PRO
COMMIN /NUCLER/ FLRP(244) +sFTSA(2+4) 9FLRT(244) yBURST(2) 4DISMIN(2)4VPRO

1PSI(2)9VCAL(2) 4y VYIELOD (&) PRO
PRO

THIS SUBROUTINE IS USED TO INPUT DATA FOR AIRCRAFT AND IS UScD PRO

TO GENERATE NUCLEAR EFFECTS GEOMITRY FOUR SPECIFIED HARONcSS PRO

LEVELS VIA SUBRQUTINMNES SABERCM AND SNAPTCHM PRO

PRO

COMMON /PASS/ SZ'AZ’DELA’AHAX'BETINDQBETA'H'RHOQVIS’PZ'HSLQHTﬁ'HBLPRO

19VLLsALPHLyTMP Ly WUAL yCPL o XLEL yCRAFTy UBURSTyMBURST 4ATH9CAL» TcFFI PRC
COMMON /PROBLEM/ NEWPROB PRO
LOGICAL NZIWPROB PRO
OATA TOL.PERTB1+PERTBR+CHMTFCFTM/0,002+040GL91.0001+3.2808+G43048/PRO
00 210 I=1,NTYPE PRO
CALL PAGE (0} FRO
WRITE (6+223) NCASE,MOCZ PRO
RzAD 310, AZ,HBL PRO
BURST (I)=HBL PRO
AZORIG=AZ PRO
READ 2304 N - PRC
NDATA(I)=N PRO
KRITE (64240) I4NTYPE PRO
CAL=FLOAT (ICALN(I)) PR0O
DEZLP=PSIN(I) PRO
VPSI(I)=DELP PRO
VCAL(I)=CAL PRO
WRITE (64250) I PRO
WRITE (69260) DELPsICALN(I) PRO
WRITE (6,270) I PRO
KRITE (6,283} PRO
CALL PAGE (23) PRO
MPT5=0 PRO
PRO

THE FOLLOWING SECTION READS AIRGRAFT INPUT UATA AND ADJUSTS THE PRC
ALTITUDE CIF NECESSARY) FQR USE 3Y ALAG WHICH REQUIRES IT TO Be FRO

b1
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1ol
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1

20

33

49

ooOoOowm

STRICTLY MONQTONICA!) LY INCREASINGs THE ORIGINAL ALTITUDc INPUT
DATA IS ASSUMED TO BE MONOTONICALLY INCREASING.

AN AUTOMATIC LOOKUP ON THE VELOCITY OF SOUND GIVEN ALTITUD: IS
PERFORMZOD VIA FUNCTION SUBROUTIN: SSPF.

RZAD 290y FU131),6C191)sA(19I) Vil (191)9ACCCL (1,41I)

ALT=CFTM*A (1.1}

VS{1yI)=CHTF*SSPF (ALT)

J=1

HRITE (069300) JeF (14136014 I) oA Ly I)sVSULsIdeVeL (19I)oACCEL(iy])
D0 40 J=24N

READ 293y FUJsI)9GlJsI)sAlJsI)oVIL(JyI)sACCEIL (UyI)

IF (A(J4I)46T.ALU=-1,1)) GO TO 33

A(JyI)=PIRTB2*A(U-1,1)

IF (AZJEQsA(JU=1,1I)) AZ=ALUHI)

IF (A(JsI)eG6Toele0) GO TO 1LQ

ACJ.I)=A(J=1,I)4PERTBL

60 TO 2)

ALT=GCFTH*A(Uy I)

VS(Jy 1) =CHTF*SSPF (ALT)

WRITE (6+300) JsF(JaI)eGlUsIDdgA(IsI)sV¥SIU9l) oy VELIJ9ID)9ACCEL (U, 1)
CALL PAGE (1)

CONTINUE

RZAD 290y FALTCMeFMACH,TI(I) XATI

READ 310y HTE+BETINDyRHO9VISsPZ,HSL

FALT=AZ

VS1=ALAG(AZ A1, 179VS(291)4N)

VELL=ALAGIAZ A{14I)43VEL{19I)yN)

IF ((ABS(VELL-FMACH)/ {(VELL1¢FMACH)/240)) sltetdoul) VclL1=FMACH
VUc=VS1*VELL

ACC=ALAG(AZyA(1+1)+ACCEL(1,41I)4N)

CALL PAGe (-5)

WRITE (6+320) FALTCHM

CALL PAGE (G)

WRITE (6,330) I,AZ

WRITE {5,340) VS1

WRITE (6+350) ACC

IF ((VELLeLToFMACH) ¢ANDJ(XATI£Qede0)) WRITE (6,360) VcLisVell
IF ((VELL1eGE+FMACH) sORe ({VELL1oLT+7MACH) sANUS(XATI.6T»0,0))) WRITE

1(6,360) VEL1,FMACH

VF=VS1*FMACH
IF ((VELLoLToFMACH) ¢AND. (XATI+EQeDe0)) WRIT: (0937d) VOZsVuz
IF ((VELL1.GESFMACH) sORe ((VELLoLToFMACH) s ANDs (XATIoG6T4340))) WRIT:

1(64370) VOE,VF

IF (VEL1+LE.FMACH) GO TO 50
WRITE (6,380)

ST0P

CONTINUE _

'

THE VARIABLE OISMIN CONTAINS THE MINIMUM DISTANCE FROM BRAKc
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PRO
PRO
PRO
PRO
PRO

PRO 7

PRO
PRO
PRO
PRO
PRO
PRO
PRO
PRO
PRO
PRO
PRO
PRO
PRO
PRO
PRC
PRO
PRO
PRO

424
L3
4al
45y
hoy
470
L3y
43¢
6w
v
220
53¢
Euy
524
Sou
27
564
53¢
ouu
6l.
6dv
63y
ool

095

-




OO0

OO0

63

70
8

93
130

111

125

132

RELEASE AT WHICH THE LEVEL-OFF ALTITJUD: IS ATTAINcD.

DISMIN(I)=ALAG(AZORIGA(19I)oF (19I)4N)

EQJATIONS OF MOTION

ALF=FALT

VO=VOE

L=NCATALD)

ALTCM=FALTCHM

ACCIO02=ACG/2.0

XJIMP=0.0

IF (VELL1.EQ.FMACH) XJUMP=1,0
IF ((VEL14L7VeFMAGH) ANDs (XATIo2Qeds0)) XJUMP=1,3
IF (ALT.GELALTCM) XJUMP=1,.0
SI=ALAG(ALT 4A(1,1),F(1,1),L)
TO=ALAG(ALT A(L+I),4G(1,I),4L)
IF (XJUMP.,EQ.0.8) GO TO 60
CvV(I)=Vv0

GO0 TO 849

T0SQ=T0*T0

CA=ACC*T]

VSOUND=ALAG(ALT s A(2141I)sVS(1+1),yL) —_—
CV(I)=FMACH*VSOUND
TF=TO0+((CV(I)=VD)/ACC)

IF (TF.GT.TO0) GO TO 70

WRITE (09390) TOTF4CVII) VO

stap

OT=(TF=-TQ)/ XATI g
00 9§ J=1,L

K=J

NUMDATA (1) =K

IF ((F(JyI)eGESSO)eOR(G(JyI)4GE.TOY) GO TO 100

DUy I)=F (UyI)

SWJyI)=6(JyI) .

CONTINUE

D(KyI)=S)

S(KyI)=T)

IF (XJUMPeNELO0) GL TG 14C

K=<+1

S(K9I)=S(K=1,1I)+0DT

IF (S(KsI)eGZ.TF) GO TO 120

DKy I)=SO0+(VO*(S(KyI)=TO) )+ (ACCIV2*(3(K,I)**2+T03Q))=(C1*3(KyI))
G0 TO 113

S(KsyI)=TF
DIKyI)=SO+(VI*(S(KyI)=TO0))+(ACCIO2*(S(KyI)**%2+470SQ))=(CL*S(KyI))
IF (ABS(S(KyI)=S(K=1,41))sLT.,TOL) GO TO 130 -
NUMDATA(I)=K

GO TO 140

NUMDATA (I) =K~-1

63

PRO 950
PRO 9o
PRO 97.
PRO 93¢
PRO 990
PRO1C..
PRO1J.d
PRO1.24
PRO1030
PRO1s&{
PRO1.54
PRO1vb63d
PRO1u70
PRO1060
PRO14 9
PRO11de
PRO11i.
PRO1124¢
PRO113¢
PRO114{§
PRO115¢
PRO11640
PRO117 ¢
PRO1140
PRO119y
PRO120130
PRO121.
PRO122¢
PRO123¢
PRO1244y
PRO125¢
PRO120¢
PRO127¢
PR0O1280
PRO12I¢
PRO13u G
PRO131¢
PRO132¢
PROL3SU
PRO134¢0
FrRU135.
PRU1 3ol
PRO137¢
PRO1380
PRO133s
PROi &I
PROi4L.
PRO1424
PRO143,
PRO1 44§
PROL450

SISY




L

140

150

13)

NUMOATA (I)=NUMDATA(I) +1
INDEX=NUMDATA (I)

S(INDEX 9I)=S(INDEX=1,I)+TI(I)
D(INDEX,I)=(CV(I}*TI(I))+D(INDEX-1,41)
IF (NUMDATA(I).LT.80) GO TO 140

WRITE (6,400

CALL PAGE (27)

FOLLOWING CONVERTS FEET/SECONDS TO NM/MINUTES
INDEX=NUMDATA (I)

00 150 KK=1,INDEX

TEM21=5 (KKy I)

TEMP2=D (KK, I)

S(KKyI})=S(KKsI)/60.0

D(KKsI}=D(KKsI)/6(80.0

WRITE (6,410) TEHP2TEMPL,0(KKsI) S {KK,I)
CALL PAGE (1)

CONTINUE S
CV(I)=CV(I)*63,0/5080.L

TI(IN=TI(I)/60.0

DISMIN(I)=DISMIN(I)/6080.0

D0 230 J=1,MTYPE
W=YIZLOM(J)

VYI=LD(J)=H

WRITE (6,420) JyMTYPE,I
WRITE (6+430) JoW

RZAD 443, ISABER,HORF,TSA
WRITE (64450} .

WRITE (6,463)

WRITE (6,470) DELP

WRITE (6,480) W

WRITE (6,490) HTC

WRITE (64500) HP.

WRITE (6,510) AZ

WRITE (6+520)

IF (ISABZR.,NE.1) GO TO 160
WRITE (6,530}

GO TO0 1790

IPR0B1=0

HORF=TSA=0.0

CALL SABERCM (SRyAZyHTE+HBLsW4DELP yHORF,TSAWNCASE»IPROBL) . __
IF (IPROB1.NE.1) GO TO 173
WRITE (5,540)

HORF=TSA=0.0
FLRP(I,J)=HORF/6080.0
FTSA(I,J)=TSA/60.0

WRITE (6,4550) FLRP(IyJ)oHORF4FTSA(IJ),TCA
READ 440, ISNAPT,SZ

WRITE (6456G5)

WRITE (6,570)

b4

PRO14b6d
PRO147 ¢
PRO148y
PRO149(C
PRO1500
PRO1S1U
PRG1529
PRO153¢
PRO1540
PRO155¢
PROL564
PRO157v
PRO1584
PRO159¢
PRO160w
PRO1610
PRO1620
PRO163¢
PRO1643
PRO163¢
PROL6B0
PRO167 L
PRO168(
PRO169y
PRO1700
PRIO171.
PRO1724
PRO173L
PROL740
PRO175¢
PRO1764
PRO177%
PRO1780
PRO1796
PRO1803
PRO181 4
PRO18¢y
PRO183w
PRO1&4y
PRU185¢y
PRO18b Y
PRO167
PRO1d8&Y
PRO189v
PRO19vuy
PRO194w
PRO192u
PRO1934
PRO194u
PRO195¢
PRO19o.




. 28

——

190

230
210

220
238
24l
250
25)
a7l
283

230
330
3110
320

330

343
353

360

370

WRITE (6,580) CAL PRO197.
WRITE (6,4590) W PRO1983
WRITE (5,600) HTE PRO1I 99
WRITE (6,613) HBL . PROZuuw
WRITE (6,620) AZ PRO2u 1.
WRITEZ (56,630) HSL PRO2023G
WRITE (0,640) PZ FrRO2uv 3
WRITZ (5,65C) VIS PROC. .
WRITE (6,663) RHO FrROZuD.
WRITZ (o0467y) BETIND Pr02.o¢
WRITZ (6,680) PRUZ.T
IF (ISNAPT.Nc.1) GO TO 18¢ . PrRO2ud L
WRITE (64630) PrRO2.9.
60 10 13J PrROCi.
IPROBR2=10 PROZ2LLU
SZ=L.0 PrRO2ié.
CALL SNAPTCM (1PROB2) PrROz13.
IF ((IPROB2¢NEel) +ANDs (4NOT.NLWPROB)) GO TO 194 FROZ14u
IF (IPROB2.EQ.1) WRITE (by7.0) FRO2156
IF (NEWPROB) WRITE (6,71() PROZ210u
SZ=C.0 FRO2174
FLRT(I,J)=S2/6(83.C PRO2184J
WRITE (6,720) FLRT(I,J)9S2Z PRO2190
CONTINJE __PROR224wu
CONTINUE PRU221.
RETURN PrRO222v

PRO223 .
FORMAT (28H SUBROUTINE PROCESS, CASE +I349H, MODE 127777} PRO22%y
FORMAT (I5) PRQO225.

FORMAT (14 +5XsL4HAIRCRAFT TYPE 4I245H OF ,I12,9H  TYPE(S)s///) PRO2Z20u
FORMAT (1H ,10X,41HVULNERABILITY CRITERIA FOR AIRCRAFT TYP: ,12//)PR0O2274
FORMAT (1H +15XysF5.295H PSI/16X415+3H CAL/CM,3H**2///) PRO228.
FORMAT (1H »,1GX9y29HOATA INPUT FOR AIRCRAFT TYPE ,12/7) PRO2z9¢
FORMAT (1H +16Xy4HCARD»10X 96HGROUND 15X 6HFLIGHT y 14Xy 8HAIRCRAFT13PRO23v 0
i XeBHVELOCITY, 11Xy & HMACH)5X 9 IHLEVEL=0FF/ 16X 96 HNUMBER »9X s SHRANGE 917 XPR0O2310
2 4HTIME, 15X BHALTITURE 13Xy BHOF SOUNODy1UX»6HNUMBER 3 X9 12HACCELERATPROZ3 Y

3ION/) PRU23 3
FORMAT (3F15.842F10.6) PROZ 34
FORMAT (1H 216Xy I3,4(5X9c1648)42(6XsFBe3}) PRO2350
FORMAT (6F10.8) PROc Sou
FORMAT (2(/91X) 915X 46HINITIAL ALTITUDE (IN CLIMBING) OF MAXIMUM MPROZ237.

1ACH/ /724 XsFTe046H FEET) . PRO2368v
FORMAT (11X, 32HDATA COMPUTED FOR AIRCRAFT TYPE 912915H HWITH RcSPcPR02390

1CT ,26HTO A TERMINAL ALTITUDE OF +F7.006H FELT//) PRO240OL

FORMAT (1H +15X,17HVELOCITY OF SOUND//21XsFBe2913H FEET/SELOND//)PRUZHLL
FORMAT (1H 915X922HACCELERATION COMPONENT//21X F6e3920H FreT/7SzCOPROZ&2U

1ND/SECOND//) PRO243D

FORMAT (iH 415X, 12HMACH NUMBERS//21X,9H INITIAL 4F543/21X99HTERMINPRO2ubU

1AL +F6e37/71 PRO2454

FORMAT (1H »15Xs8HVELOCITY//24X93H INITIAL 4F741913H FcecT/ScCOND/PRU24BU

121Xy 9HTERMINAL +F7.1413H FEET/SICOND//) PRO2&47{
65
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330
390
400

410
420

433
“4J
433
459
473
480
4933
500
510
520
533
540
5513

580
570
580
590
6l9
610
621
633
640
653

060
670
682
630
700
713

720

c

FORHAT (77H STOP ISSUED - INITIAL VZLOCITY (ViLl) GREATER THAN TcRPROZ248u

1MINAL VELDCITY (FHACH))

PRO249

FORMAT (1HL ¢4HTO= ¢EL6e8910Xo4HTF= sE1648+10X93HCVS1E160801:X93IHVUPROZ5u G
1=9E1648//735H DATA INPUT INCORRECT==<(CV.LE.VE))
FLIGHT TIME (SEC),18)y37HGROUPRUR5EL

FORMAT (17X939HGROUND RANGE (FEcT)
FLIGHT TIHE (MIN)/}

IND RANGE (NH)

FORMAT (20X 9E164B894XsE1608919X9C16e894X9E1048)

i Wi e

PROZS1v

PROZS3.
FROZ254u

FORMAT (LHL911X913HAISSILE TVPc +1293H OF ;I2:32H TYPZ(3) AGAINSPROZ>50

1T AIRCRAFT TYPE 412//7)

FORMAT (iH +15Xy22HYIELD OF MISSILE TvPe

FORMAT (I542F15.8)

FOIRMAT (L4 (/91X) 9iteXs1BHSUBROUTING

SABcRCHM/)

FORMAT (1H ,20X,21HDATA INPUT TO 3A3IRCM)

FORMAY (LH 926XeF5.2426H
FORMAT (1H ¢425XoFbe0s1EH
FORMAT (1H ,25X4FBely24H
FORMAT (1H ¢25XsFbe0+22H
FORMAT (1H §25XsF6e0y27H

PSI
KT
FCET
FetT
FaeT

BLAST OVERPRz3SSURC)
YIZLD)

TERRAIN Hz LULHT)
BURST MHELIGHT)
AIRCRAFT ALTITUDL/)

FORMAT (1H 915X422HSABERCM OUTPUT FOLLOWS)

FORMAT (39H *%%%% GABLRCM OVERRIDE -FFECTED *****%,11H ISABcR
FORMAT (39H ©»»%% SABERCH PROBLIHS OETeCTED *****,1iH IPRUB1
FORMAT (1H-,18X,91H A SUMMARY OF DATA OUTPUT FROM SABERCM USED BYPROZ6Y:
1 SUBROJTINE DETAREA IN COMPUTING LETHAL AREA/26X929HLETHAL OVERPRePROZ74L
2SSURE RADIUS = yE16.8916H NAUTICAL MILES/53Xe2H= 45164890H FecT/PROCT10

331X 24HTIME OF SHOCK ARRIVAL = 9£164899H MINUTES/53Xe2H=

4H SECONDS//)

FORMAT (1H1,415X,18HSUBROUTINE SNAPTCM/)
FORHAT (1H ,20Xs21HDATA INPUT TO SNAPTCHM)
FORMAT (1H 426XsF5.048H CAL/CMy3H**2,16H THERMAL cNERGY)

FORHAT (1H 425XF6e0,18H
FORMAT (4H 425XoF6e0927H
FORMAT (1H 925XyF6,0925H
FORMAT (1H +25X9F6e093CH
FORMAT (1H 925X F6e093CH
FORMAT (1H 425XoFHel933H
FORMAT (1H 425XoF0elolblH
1s))

FORHAT (1H ,25X,F642,31H
FORMAT (1H ,25X9F6e2926H

FORMAT (1H ,15Xy22HSNAPTCH OUTPUT FOLLONWS)

FORMAT (39H ***¥% SNAPTCH OVERRIDE cFFECTED **%*%,11H ISNAPT
FORMAT (39H *%#%% SNAPTCH PROBLCSMS OETeCTLD ***%%,11H IPRDB2
FORMAT (39H *%*#3% SNAPTCH PROBLEMS DETECTED *¥%%%,17HNCWPROB

iRV Eo)

PRUZS50L

112/72uX+Foed 9y4H KIi//7) PROZ257.

FROZ258 4
PRO259
PRUCDU L
PROZb1w
PRO2b2L
FRO2b3 G
PRUCDwy
PRO2¢E5S{
PRO2b6
L) PRO267 0
= 1)PRO26E8BU

1.1i6e899PRUZT 2L

PRO2730

PRO274(

PRO2750

PROZ2760

KT YIELD) PRO2776
FEET TERRAIN HEIGHT) PROZ78u
FewT BURST HEIGHT) PR0O2790
FEET AIRCRAFT ALTITUODE) PRO28BUG
FEET HAZE LAYcR HEIGHT) PROZBLY
KM HG6 WATLR VAPOR PREZSSURE) PRO282V
HILES VISIBILITY(UeSes STATUTE MILLPROZB3O
PRO284.

(ALBEDO) GROUND REFLECTANCE) PRO285u
(BETIND) SHOULD Bt 1.07) PRO2860
PRO287 0

= 1)PROZBEE

= 1)PROZ89¢

= +TPRO290G

PROZ910

FORMAT (iH-,18Xy91H A SUMMARY OF DATA OUTPUT FROH SNAPTCH USED BYPRO292(
1 SUBROUTINE DETAREA IN COMPUTING LETHAL ARGA/ZHX924HLETHAL THLRMALPRO293U

2 RADIUS = ¢EL1648916H NAUTICAL MILES/48X92H: ,E164846H FEET//)

END
FUNCTION SSPF (HM)

PRO294(
PRO2950~
SSP 1§
sSSP 2v

ROUTINE TO COMPUTE SOUND SPCED IN METERS/SECOND AS A FUNCTION OF SSP 3§

66
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c GEOMETRIC ALTITUDE IN METERS. sSSP
c BASEO IN DATA PRESENTED IN //U«Se STANDARD ATMOSPHCREs 1962//. SsP
c SsP
c ROUTINE BY HARRY M, MURPHY, JResy 29APR71, CORRECTZU 30CT7c¢ (HMM) OSSP
Cc sSSP
DIMENSION ALT(10), TM(15), DTDZ(11) SsP

c 33P
DATA ALT/=49964090e0911..9¢J9203030093C10Ceus"TI5000u17E9E30090in3i557
1¢097999440,93000.0/ SSP

c SSP
DAIA TM/323485928841592100659210e0592200065927.e659¢70e03925246541855P
10.65,180.65/ SSP

c S3P
DATA OTDZ/=665052E~39=€s4883E=390ei93¢9182c~492e7053C=3yueu9=1499755P
14E=39=3¢9124E=39delsdel/ SSP

C SSP
c S3P
10 Z=HM . . SsP
I=1 SsP

IF (Z+500040) 50,50,420 SSP

23 IF (90003.0-Z) 63,650,3C SSP
c SaP
39 DO 49 I=1,9 oSP
IF (ALT(I+1)=2) «G,40+50 - SSP

4) CONTINJE ssp
I=1¢ SSP

S sSSP
53 SS2F=20,946796*SART{TH(I) «DTOZ(I:* (Z-ALT(I))) SSP
RETURN : sSSP

c SSP
6J SSPF=269.44 SspP
RETURN sSSP

ENM)D SSP
FUNCTION DETAREA (Q,DSPT) DET
DIMENSION X1(200), Y1(23u) s X2(230)y Y2(200)s X(4QU),y Y (4]y) DeT
COMMON /OISTIME/ S(99,2)50(39,2) sNUMIATA(2)4sCVI(2)9TL1(2)ITYPESNTYPLET
1E,JTYPELMTYPELRADMAX oeT
COMMON /ZACFTS/ A(5092) 9F(505+2) 96(50+2) 9VS(50+2)9VEL(5042) sACCEL (50DET
1452)sNDATA(2) OcT
COMMON /NUCLER/ FLRP{294) o FTSA(29%4) 9 FLRT (294} yBURST(2) yOISMIN(2) ¢VUET
1PSI(2) s VCAL(2),VYIELD (&) UET
COMMON /PASS/ SZ+AZ+0ELAyAMAXsBETINDBETAsHsRHO VIS PZ yHSLyHTE ¢HBLDET

1 9VLLsALPHLy TMPLyWUALsCPLy XLELyCRAFT y JBURSTyMBURST9yATMyCAL»TEFFI otT
COMMON /PROBLEM/ NEWPROB ocT
LOGICAL NEWPROB bed

OATA PI/3.141592653589793/ DET

DeT

g SPFFVBUVBVBSBRBVERBBUIIBIIBVBRBBBBF333303838388808088083800 .....,...‘....DET
c THE LATTER PART OF THIS SUBROUTINE COMPUTES LETHAL AREA FOR A DeT
c BURST LOCATEO Q NAUTICAL HMILES FROM THE CENTROID DET
c P Ty R YL Y Ty Y Y Y Y Y T Py Y R LR R R R Y R PN IN {
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5
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8¢
It
15
iiv

1290

134

la
A?.U

100

17,

18

13
cou
F3 %%
22v

23u
24u

2590

26u

2746
284

2990
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S1iv

$2vu

339
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S5u
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luwo
15y
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IF (QelTo0,0) STOP
GONM=G+OSPT
IF (QDNM.GE.DISMINC(ITYPE)) GO TO 3C

QDOF1=6081. 0*QONM

AZ=ALAG(QDFT FUL, ITYPE) yA (L, ITYPI) 4NDATA(ITYP L))
IF (AZJLTLHTE) AZ=zHTE

HBL=BURST(ITYPE)

WRITE (69140) QyOSPToQLNMyOISNINCITYPZ)

CAL=VCAL (ITYPE)

DELP=VPSI(ITYPE)

W=VYIELD (JTYPE)

WRITE (649150) JTYPLMTVPE,yITYPE
WRITE (6,160) JTYPE,MN

WRITE (6,170)

WRITE (6418G)

WRITE (6+190) DELP

WRITE (6+2G0) W

WRITE (64210) HTE

WRITE (6,220) HBL

WRITE (6,23J) AZ

WRITE (649240)

IPR081=]

HORF=T3A=J,0

CALL SABERCM (SRyAZ HTE,HBL WyDELPyHORF4TSAyNCASE 9 IPROBL)
IF (IPROB1.Nc.1) GO TO 19

WRITE (6,250)

HURF=TSA=0.0

FLRPSI=HORF/6080.3
FTSASI=TSA/60 .0

WRITE (64260) FLRPSI, HORF,FTSASIL,TSA
WRITE (6,270)

WRITE (6,280)

WRITE (64+290) CAL

WRITE (6,300) W

WRITE (6,310) HTC

WRITE (6,323) HBL

WRITE (6,330) AZ

WRITE (6,340) HSL

WRITE (6,4350) PZ

WRITE (6+364) VIS

WRITE (by370) RHO

WRITE (6,380) BETIND

WRITE (6,390)

IPROBZ2=0

SZ=0.0

CALL SNAPTCM (IPROB2)

IF ((IPROB2+NEesl) e ANDe («NOTNEWPROB)) GO TO 23
IF (IPROB2+EQel) HWRITE (6,4400)
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LT
oeT
DET
UetT
beT
el
OcT
ueT
beT
01
LeT
veT
0T
OcT
0eT
0cT
0eT
DeT
OcT
DeT

ueT

OcT
DeT

0eT

190
20u
div
224
230
L4y
L2
Zo.
27l
280
294
Juv
iy
32u
33u
38
350
3ol
37,
33
39
400
41
424
W3u
Lad
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480
43
56
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52U
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29

40

OOOO0O0OOOO0O0O

O0OG OO0 "
~

OO0

OO0

IF (NEWPROB) HWRITE (6+410)
S2=(.0

FLRTHM=SZ/6180.0

WRITE (6,420) FLRTHM,SZ

R=HORF/06J80d.u
T=TSA/60.0
RTHERM2=52/6080.3
GO TO &0

R=FLRP(ITYPZ,JTYPE) .
RTHERM2=FLRT(ITYPE (JTYFE)
T=FTSA(LTYPE,JTYPE)

IF ((QeEQeT o0 )eORe (RoLE.DeD) ¢ ORs(TolZe0.3)) GO TO 110

INDEX=NUMDATA (ITYPE)

TSPT=ALAG(DSPT +DiL,ITYPE) yS(L,ITYPE) yINDEX)

If (QeGT.R) GO TO 90

AT THIS POINT THE VARIABLES RyToRTHERM2,0SPT, AND TSPT ARZ KNOWN,

LeT
DT
DeT
veT
beT
bel
vaT
DeT
LeT
LT
DT
UeT
DT
veT
LT
DT
UeT
(119}
DeT
Lel

ALSO IT HAS BEEN ESTABLISHED THAT (QeGTe0ei) s (ReGTodal)y(Te6Tawau)DET

AN) (QeLZoR)

NEEO TO COMPUTE ACIRy THZ ODISTANGCZ FROM TH: CeNTROID THAT THe
AIRGRAFT CAN TRAVEL IN TIME T, ASSUMING THAT THc AIRCRAFT_HAS

LOCATED AT THE CENTROID AT THE ON3ET QOF THe BURST,

T2=TSPT+T

ACIR=ALAG(T2yS(LyITYPE)+sD(L1,ITYPZ) 4 INDEX) =0SPT

IF (ACIR+GT«0+0) GO TO 50
WRITE (5,433) ACIR

IF (ACIR.LT404G) STOP
ACIRSQ=ACIR*ACIR

IF ((Q+RILE.ACIR) GO TO 129

IF (Q.LT,R) GO TO 70

AT THIS POINT QecQeR
IF (ACIR+EQs0.0) GO TO 60

AT THIS POINT ACIR«GTe(.2
ALS0 ACIRGLT. (QrRI=(2,L*R)
XAR=ACIRSQ/ (2,0*%R)
YAR=SQRT (ACIRSQ= (XAR¥*XAR) )
ALPHA=ATAN(YAR/XAR)

63 T0 190

ALPHA=PI/2.0
63 TO 1079

69

DeT
oceT
0T
DeT
vel
bed
DeT
LeT
DeT

780
71l
720
734
Tiey
75¢
7o0i
77
Tou
73,
800
div
8y
63v
o4d
834
8by
Y
880
83y
Yau
9iy
924
PEM
eI
954y
9ol
97 .
98y
99y

DET1000
LeTivie
DeTiluiy
DeT1i 34
UeTi04?
DeTiul.
DeTiuvn.
DeTiv?e
LeT1iL 86
DETL09%
Velilue
DeTiliv
LETL12¢E
DET1140
LeTillisg
DeT115y
0cTiiov
DET117y
0ET113d0
DETL190
DET124dv
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f
c Oevidie 3
c LETi22y ;
b c AT THIS POINT QeLTeR VeT123y |
¢ 7 IF ((R-Q)¢GELACIR) G TO 80 UeTizwi
c DETa25L |
¢ LET1260
! c AT THIS POINT (R=Q)oLT.ACIR.LT, (Q+R} DET127. |
XAR= ((Q*Q) - (R*R) +ACIRSQ) /7 (2, 0%Q) LeT1260 :
YAR=SQRT (AC IRSQ= (XAR*XAR) ) DET1290 !
IF XARsGT¢de0) ALPHAZATAN (YAR/XAR) DeT13uu ‘
IF (XARGEQe0.0) ALPHAZFI/2,4 UET134¢
IF (XAR.LT¢0,0) ALPHA=PI-ATAN(YAR/ (=XAR)) UET1320
G0 To 183 DeT133y {
c VeT1340 :
& 0=T135, :
c AT THIS POINT (R-Q)+GE.ACIR CeT1300
80 ALPHA=P1 DeT 4376
GO TO 133 , DET1384
c 0ET1390
c 0ET1400
c AT THIS POINT Q¢GT.R DET1M1¢
90 ALPHA=ASIN(R/Q) VET1620
130  BETA=0.) DET143y
RADMAX=RTHERM2 . DeT1440
CALL EXTRACT (X19Y19X29Y29IALPHA9R Qs TSPT oX9Y sN>VSyT,ALPHAJRTHERM2UT1450
1,BETA) DeT1i4oL
IF (BETA+EQedsG) SECTOR=3: ¢ DET1474 .
IF (BETA«GT.0.0) SECTOR=BEZTA*RTHIRMZ*RTHERMZ DeT1480
IF (BETA+LT.G40) STOP LET 1696
r IF (NPTS<EQe0) GO TO 120 DeT150u
IF (NPTS.LT.U) RADMAX=X(=NPTS)-Q DeT151%
IF (NPTS.LT.6) NPTS=~NPTS UET1520
DETAREA=TRITSYM(X,Y NPTS) #+SCCTOR DET153.
F RETURN DeT154y
c DeT1554
110 IF (R.GT.RTHERM2) GO 70 13C DaT1560
120 RAIMAX=RTHERM2 DeTa57y
DETAREA=PI*RTHERM2Y RTHERM2 DET1584
RETURN DET1590
/ c D=T10040
= B AT THIS POINT (R.GT.RTHERM2) 0ET161y
130 INDEX=NUMDATA(ITYPE) DET162y
_ TSPT=ALAG(DSPT 40 (1, ITYPE) 9 S(1,ITYPE) o INDEX) VET163)
| RBOP=BAKUP (RyT,TSPT) DET164y
RMAX=A4MAX1 (RTHERM2 yRBOP) DET1654
RADMAX=RMAX DET1600
DETAREA=PI>RMAX*RMAX DET167 ¢
RETURN DeTibdy
c 0c 71694
143  FORMAT (1H1,48HSUBROUTINE DcTARLA NUCLEAR LOOKUP = (Qe¢DSPT) = (4F6LcT1700
‘ 10293H ¢ F642,4H) = 4FEL2920H NM, WHIRE DISMIN = 4Fbe243H NM/) 0cTi7i
r 70 :




211
280
290
300
3190
320
330
340
351
360

370
380
390
400
410

420

432

10

FOIMAT (1H +11X913HMISSILE TYPE »I245H OF 5I12432H TYPZ(S) AGAINSOcT172.
1T AIRCRAFT TYPE +I2/) DST1730
FORMAT (1H +15X922HYIELD OF MISSILE TYPL 412/ +24X9FbelyuH KT/) LeT1740
FORMAT (14(/91X) 914Xy 1E6HSUBROUTINZ SABERCH/) 0cT175¢
FORMAT (1H +20X+21HDATA INPUT TO SABZIRCM) LeTL76.
FORMAT (14 ,26XsF5.,2928H PSI BLAST OVERPRcSSURc) GeT177.
FORMAT (1H 925X9F6,091EH KT YIz=LD) LETL780
FORMAT (1H +25XsFbe0924H FCET TERRAIN HEIGHT) 0cT179y
FOIMAT (1H +25X:F6eGy2cH FeiT BURST HEIGHT) 0cT1680¢
FIRMAT (1H 425X+Fbe0927H FEET AIRCRAFT ALTITUDE/) Der181y
FORMAT (1H 415X922HSABERCM QUTPUT FOLLOWS) UeT1820
FORMAT (39H +#¥¥s SABERCM PROBLCZMS DEZTECTcD *#*+%¥s,i1H IPROBL = 1)0ET183u
FOIMAT (1H-,18Xy91H A SUMMARY OF DATA OUTPUT FROM SABCcRCM USEU BYODcT18u.

1 SUBROUTINE DETAREA IN COMPUTING LETHAL ARcA/ZH6X92IHLETHAL OVERPRcDCT185y
2SSURE RADIUS = ,£1b+8,16H NAUTIGAL MILES/53Xs2H= 5c16e846H FEcT/D=T180u

331X924HTIME OF SHOCK ARRIVAL =

4H SECINDS//)
(1H1+15X+18HSUBROUTINE SNAPTCM/)

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
1SN
FORMAT
FORMAT
FIRMAT
FORMAT
FORMAT
iRV E.)
FORMAT

2 RADIUS

(1H
(14
(iH
(1H
(14
(1H
(1H
(1M
(1H

(1H
(1H
(1H

(39H *e+4+ SNAPTCM PROBLEMS OETECTED ***%*,11H IPROBZ2
(39H +*2%% SNAPTCM PROUBLEMS DETECTED ****¥,17HNEWPRUB

(1H=418X+31H
{ SUBROUTINE DETAREA

920Xy 2LHDATA INPJUT TO SNAPTCM)

926X9F5.098H CAL/CMy3H**2,16H THCRMAL cNERGY)

925X 9F6e0938H KT YIELD)

185X9F6.Cs27TH FCcET TERRAIN HEIGHT)
925X%X4sFbs06,25H FLET BURST HEIGHT)
925XsF6e0,3LH FEET AIRCRAFT ALTITUDE) .
925X9FBe0+3LH FEET HAZE LAYER HEIGHT)
925X9F541433H MM HG HATER VAPOR PRESSURE)
125XeFBelsbbH MILES

125X9F6.2931H (ALBEDO? GROUND RcFLECTANCE)
125X2Fbe2426H (BETIND SHOULD Be 1.0/
915X 22HSNAPTCM QUTPUT FOLLOWS)

sE18,8416H NAUTICAL MILES/48Xe2H= sElbe849H FeEcT//)

FORMAT (1H14130(1H*) 4.’/ 4s7H ACIR =1£1048+7//91X4130(1H*))

END

FUNCTION TRITSYM (XsY 4N,

DIMENSION X(1), Y(1)

TRITSYM=d.0

D0 13 J=24N
TRITSYM=TRITSYM# (X (J=1)*Y (UD) = (X{N*Y(J~1 D)
CONTINUC
TRITSYM=ABS (TRITSYM)

RETURN
END

9216¢399H MINUTES/53Xe2H= +cl16.8990ET1870

DeET188v
DeT189y
LET1900
DeT191v
UET192&
DeT1930
UeT19440
DeET1950
DET196L
DeT197v

VISIBILITY(UeSes STATUTE MILZUCT1980

DET199¢
DeETeut
DeTluly
DET2L20
0eTelld
«TDETRU4L
DeT2u5u

A SUMMARY OF DATA OUTPUT FROM SNAPTGM US:.D EvueT2uby
N COMPUTING LETHAL AREA/2oX 9 24HLETHAL TF RMALDETRu7¢

DeT2u8u
beT2090
beT21du=

TRI
TRI
TRI
TRI
TRI
TRI
TRI
TR1
TRI

SUBROUTINE EXTRACT (XlelsXZ’YZoIALPHAsRoQ’TSPTsXsYgNPiS,T,ALPHA,RLX?
17THERMZ2,+B2TA)
DIMENSION RADSQ(4)

71

exXT
eXT

iy
20
30
L ")
S5u
oV
70
.79
9=
1o
20
3.
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1

20

3

43

50
6

OIMENSION X{1)y Y1), X1(1), YLU(L1), X2{(1), Y2(1)
DATA PU/3.141592653589793/
1=

K=0

RSQ=R*#+2

QsQ=Q*+*2

THETA=0,.3
DELTA=ALPHA/15C.0
RTHERSQ=RTHERM2*RTHERM2

IF (Q.EQeR) GO TO 190

IF (QeLT4R) GO TO 220
I=I+4

STHET=SIN(THETA)}
CTHZT=C0S(THETA)
C1=Q*CTHET

STSQ3STHET**2
C1A=RSQ~-QSQA*STSQ

IF (C1A.LT+d.0) GO TO 30
C2=SQRT (C1A)

R1=C1+C2

R2=C1~-C2

IF (TeGTe0s0) RIC=BAKUF (R1+T,TSPT)
IF (TeGTe0e0) RZC=BAKUP(R2+T4TSPT)
IF (TeZQeDo0) R1C=R1

IF (T+EQe040) R2C=R2
X2(I)=R1C*CTHET
Y2{I)=R1C*STHET
X1(1)=R2C*CTHET
Y1(I)=R2C*STHET

IF (KsEQei) GO TO 40
THETASTHETA+DELTA

IF (THETAJLT.ALPHA) GO TO 14
I=I+4

K=1

STHET=SIN(ALPHA)

CTHET=CO3 (ALPHA)
R1=Q*CTHET

R2=R1

GO T0 20

D0 50 J=i,1

X(J1=X1¢J)

YWJi=yidJ)
X(I+J)=X2(I=J+1)
Y(I+J)=Y2(Il=Jt})

CONTINUE

M=2%*]

D) 70 J=1,M

IF ¢CUIX(II=QI®*2)+ (Y (JUI**2))GE.RTHZRSQ) GO TO 70
NPTS=JU~-1

IF (INPTS.6Ees1) GO TO 1L3C
AT THIS POINT (NPTS.EQ.D)

72

eXT
L XT
EXT
LXT
eXT
e XT
eXT
LXT
e XT
L XT
eXT

eXT

EXT
eEXT
EXT
L XT
eXT
eXT
e XT
eXT
exXT
exT
eXT
e XT
EXT
eXT
eXT
t XT
EXT
eXT
eXT
EXT
£ XT
eXT
e XT
EXT
eXT
EXT
eXT
e XT
eXT
EXT
EXT
L XT
EXT
eXT
EXT
eXT
EXT
e XT
EXT

21l

240
25
cod
il
<8l
234y
vy
314
320
33u
3uu
35
360
37
J8u
39¢
«00
“iv
4eu
@
440
@2y
4by
@l
430
4J0¢
50l
510
520
53u
Sy

N——

ol s el
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THZRMAL JIRCLE CONTAINS PETAL LOCUS =~ RETURN TO DETAREA WITH
NPTS.EQe0 AND USEZ THERMAL RADIUS

RETURN

CONTINUE

AT THIS POINT THERE IS NOT A SINGLE POINT UF THE OVcRPRES3URL
LOCUS WHICH LIES EITHER UN OR INSIDE OF THe THZRMAL CIRZLE,
THWO POSSIBILITIES £XIST,
(1) THE OVERPRESSURE LOCUS CONTAINS THt THCRMAL CIRCLc
{2) THc OVERPRESSURt LOCUS 00:S NOT CONTAIN, RATHER LIES
OUTSIOE OF THE THERMAL CIRCLE

IF X{M).LE, (Q=-RTHERM2) THCN (2) HOLO3
IF X{M).GE. (Q+RTHERMZ2) THaN (1) HOLDS

IF (X{M).GZs (Q+RTHERMZ)) GO TC 9]

AT THIS POINT (2) HOLOS
BETA=PI

NOTS=H

WRITE (6,390)

RETURN

BETA=(C.0
WRITE (69430}
NPTS==M
RETURN

NR=L —

e XT
L XT
oXT
e XT
eXT
eXT
eXT
e XT
eXT
eXT
eXT
EXT
exXT
eXT
eXT
ceXT
EXT
e XT
exXT
eXT
eXT
o XT
e XT
eXT
e XT
eXT
eXT
e XT
exXT
eXT
eXT

AT THIS POINT THz OVERFRZSSURE LICUS INTERSECTS TH: THERMAL CIRCLecXT

THE POINT GIVEN BY X{(NPTS) Y{(NPT3) LIES OUTSIDc OF THE THERMAL

CIRCLE AND THE POINT GIVEN BY X{NPTS+1),Y(NPTS+i) LIES INSIDE OF

THE THERMAL CIRCLE. THE REMAINING TASK IS TO FIND BETA.
THZ CONDITION HOLDS THAT (1.LE.NPTSeLE. (M=1))
MUST ESTABLISH WHETHER OR NOT ((NPTS+3)4GT.M)

IF ((NPTS+3).GT.M) GO TO 14J
RADSQL) = CLIXINPTS)=Q)**2) + (Y(NPTS5) **2)
RADSQ€3)=C(X{NPTS+1)=Q)**2)+ (Y (NPTS+1)*¥2)

RADSQ(2)=CiX{NPTS+2)=Q)**2)+ (Y (NPTS+2)**2) _

RADSQ{1)=C(X{NPTS43)~Q)**2)+{Y (NPTS+3)**¥2)

IF ({RADSQ{1) .EQ.RADSQ(2) ) .AND. (RADSQ(2) +EQ.RADSG(3))) STOP
IF (RADSQ{1}.EQ.RADSQ{2)) GO TO 11C
IF (RAOSQ{2).uQ.,RADSQ(3)) GU TO 13C

MP1=M+1
X{MPL)=X(NPTS+3)
Y(MP1) =V ({NPTS+3)

73

eXT
eXT
EXT
EXT
eXT
EXT
e XT
eXT
EXT
eXT
EXT
LXT
EXT

Sou
564
574
S8y
53y
odu
bivu
ol
o3
b4 i
65,
ob.
o7i
080
oIl
Tio
Tiu
72v
73
74y
75.
Tou
7.
784
790
840
810
82u
830
dhu
62U
dou
873
bdu
89¢
9d i
916
92u
93
G4y
CEL!]
9
974
98v
99¢u

eXTidow
eXTilt
eXTivde
EXT1030
eXTLlusy
eXTiuow
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,PO0O000

X{4P1+41)=X(NPTS+2)
Y(MP1+1)=Y (NPT S+2)
X(4P1+2)=X(NPTS+1)

Y(MP142)=Y (NPTS+1)
X{4P1+3)=X(NPTS)

Y(MP1+3)=Y(NPTS)
XINT=ALAG(RTHERSQyRADSQsX (MP1) 4NR)
YINT=ALAG(RTHERSQyRADSQ,Y (MP1) yNR)
GO T0 15)

AT THIS POINT RADSQ(1) EQUALS RADSQ(2)
X(Me2)=X (NPTS+2)

Y{(M+2)=Y (NPTS+#2)

X(4+4) =X (NPTS)

Y(M+&4)=Y(NPTS)

X{M+3)=X(NPTS+1)

Y(M+3 )Y (NPTS+1)

X(M+1)=X(NPTS+4)

Y(M+1)=Y(NPTS+4)

MPLl=M+1

RADSQ (1) =((X(MPL)=Q)**2)+ (Y (NP1)**2)
XINT=ALAG(RTHERSQyRADSQ X (MP1) yNR)
YINT=ALAG(RTHERSQyRADSGyY (MP1) yNR)
GO TO 150

AT THIS POINT RADSQ(2) EQUALS RAJSQ(3)
X(M+2)=X(NPTS+3)

Y(M+2)=Y(NPTS5+3)

RADSQ(2)=RADSQ (1)

G0 10 123

RADSQiL)3((X(M)=Q)**2)+ (Y (H)¥*2)
RADSQ(2)=((X(M=1)=Q)I**2)+ (Y (M=-1)%*2)
RADSQ(3I)=((X(M=2)=Q)*%2)+(Y(M=2)**2)
RADSQ (L) ((X(M=3)=-Q)**2)+ (Y (N=3)**2)
X(M+1)=X(M=1)

Y(M+1)=Y (H=1)

X(M+2)=X(M=2)

Y{(4+42)=Y (M=2)

X{M+3)}=X(M=3)

Y{(Me3)=Y (M=3)
XINT=ALAG(RTHERSQyRADSQyX (M) yNR)
YINT=ALAG(RTHERSQsRADSQsY (M) yNR)

MUST ESTABLISH WHERE THE POINT GIVEN BY XINT,YINT LIES WITH
RESPECT TO THE THE POINT GIVEN BY QyJel

IF (I1.EQs1300) GO TO 345
IF (XINT.LT.Q) GO TO 170
IF (XINT.GT.Q) GO TO 163

EXTivowu
EXT1074
E.XTit.d..
£ XT1u90
EXT1ldw
£XT1110
EXT112¢
EXT113.
eXTilhy
EXT1154
EXTl1e.
EXT1174d
eXT118¢
ceXT1139u
eXT12460
eXT121y
EXT122u
EXT123y
EXT1249
EXT1254
EXT1264
tXT12706
EXT128¢
£XT1294
EXT1340
EXT131s
£XT1320
eXT133¢L
EXT136u
£eXT13549
ceXT1360
EXT137.
EXT138u
EXT1394
eXT1404U
EXTiels
eXT1
eXT .-
-
«434
XTiboy
eXT1470
EXTi48y
e XTi49y
EXT1553
eXT151
eXT1524u
EXT1530
EXT1540u
EXT 4550
EXT156¢

e ————— e —————
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WE HAVE (XINT.EQ.Q)
BETA=PI/2.0
G0 TO 18]

WS HAVE (XINT«GT.Q)
BETA=ATAN(YINT/(XINT=Q))
GO TO 183

WE HAVE (XINTWLT.Q)
BETA=PI-ATAN(YINT/ (Q-XINT))

NPTS=NPTS+1
X{NPTS)=XINT
Y(NPTS)=YINT
NPTS=NPTS+1
X(NPTS) =2
Y(NPTS)=0.0
RETURN

AT THIS POINT Q.£QeR

THE Qe£QeR ALGORITHM FCLLOWS

TWIR=2.3*R

I=1+1
STHET=SIN(THETA)
CTHET=COS(THETA)
R1=TWOR*CTHET

IF (T46T.0.0) R1C=BAKUP (R1,T»TSPT)

IF (T.EQeD+0) R1C=R1
X1(I)=R1C*CTHET
Y1(I)=R1C*STHET

IF (KeEQe1) GO TO 250
THETA=THETA+OELTA

IF ITHETAJLT.ALPHA) GO TO 23¢

I=1+1

K=1
STHET=SIN(ALPHA)
CTHET=CO0S (ALPHA)
R1=THOR*CTHET

GO TO 210

AT THIS POINT QelTeR

THE QeLTeR ALGORITHM FOLLOWS

I=1+1
STHET=SIN(THETA;

EXT157¢
EXT1580
£XT1594

EXTie0t.

EXTiolv
tXT1020
EXT163e
EXTibkwu
eXTi654
£EXTihol
eXTio7u
£XT1ib84d
eXTio9y
e XT1740
eXT171
=XTi72¢
EXT173L
XT174L
eXT17546
cXTi7ow
LXT177¢
£XT1784¢
e XT179¢0
tXT18uw
e XT1819
tXT1624¢
EXT183¢
eXT184e¢
eXT1850
cXT1ibou
£XT1870
£XTi88¢
£EXT189¢
EXT19ui
£XT1910
EXTi9c¢
EXT1934
EXTi%4u
EXT1950
eXT1964
eEXT197L
EXT198u
cXT41994
£XT2000
£ XT2ulid
eXT2u24
e XT2udb
EXT2040
exXT2u50
EXT2un U
L XTeu7

[ S,




i
CTHET=COS (THETA) nXT2030 '
C1=Q*CTHET eXT2u9y |
C1A=RSQ-(QSQ* STHET*STHET) LXT215u
IF (C1A+LT.0.5) GO TO 24§ eXT21ié I
C2=SQRT (C1A) cXT2120 ‘
R1=C14C2 EXT2i3e
230 IF (ToGT.0+0) R1C=BAKUP(RL,T,TSPT) eXT214u i
IF (Te£Qed.C) R1C=R1 tXT2150
X1(I)=R1C*CTHET eXTéiouy {
Y1(I)=R1C*STHET eXTe17u !
G EXT218u
IF (KeEQel) GO TO 250 £EXT2190
THETA=THETA+DELTA eXT22ue r
IF (THETALLT.ALPHA) GO TO 22 LXT221y
, I=I+1 eXT222v
240 K=t £XT2230
STHET=SIN(ALPHA) eXT22ui
CTHET=COS(ALPHA) LXT225.
R1=(Q*>THET) +SQART (RSQA=(QSQ*STHET*STHIT)) LXT 2250
60 TO 238 eXT2270
c eXT228y
c £XT229
250  K=¢ £XT230u
KM=§ __EXT2310
IN-EY eXT232¢
00 260 J=4,1 EXT233y
X(JI=X1(1=J+1) EXT234L
Y(J)=Y1(I=Jd+1) EXT2350 S
DISQ= ((X(J)=Q)**2)+ (Y {JI**2) EXT236uy
IF (DISQeLESRTHERSQ) X2(J)==100 _EXT2370
IF (DiSQeLcoRTHERSQ) KM=KM+1 eXT238¢
IF (DISQ.GT.RTHERSQ) X2(J)=1.0 £XT239¢
r IF (DISQeGT+RTHERSQ) KP=KP+1 EXT2uduy
IF (JJEQei) GO TO 260 ceXT241l
IF (X2(J) eNEoX2(J=1)) K=K+l EXT24230
260  CONTINUE £XT2430
M=zI EXT2uhi
G EXT 245y
. c cXT246.
[ c THE VARIABLE K CONTAINS THE NUMBZR OF TIM:S THAT THE OVERPRESSURE EXT2470
}JJ' c LOCUS CROSSES THE THEIRMAL LOCUS. EXT2484
c £XT249u
c IF KP = (+I) THEN ALL POINTS OF THC OVERPRESSURE LOCUS LI eXT 2540
c OUTSIDE OF THE THIRMAL CIRCLE (K=0) EXT2510
c IF KM = (+I) THEN ALL POINTS OF THZ OVERPRESSURE LOCUS LIE EXT252¢
c EITHER ON OR INSIBEZ OF THE THERMAL CIRCLE (K=.) LXT 2534
c LXT 254,
c EXT2550
! IF (RTHERM2.,GT.0,0) GO TO 270 EXT 2564
eXT257 4
AT THIS POINT RTHERM2z0.0 WHEN ENTERZD FROM ABOVE EXT258¢

—
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N2TS=ze]
8:TA=0.0
RETURN

AT THIS POINT RTHERM2:GTedob
IF (KeGTo0) GO TO 300
IF (KM«NEJI) GO TO 29¢

AT THIS POINT KM=(+I) WHEN ENTZED FROM ABOVE

THE OVERPRESSURE LOCUS CONTRIBUTZS LITTLE OR NOTHING
NPTS=0 .

RETURN

AT THIS POINT KP=(4I) WHZN ENTERED FROM ABIVc

EXT253,;
£XT2601)
tXT261
e XT262,
£XT2025
£EXT2040
eXT205¢(
tXT2bob.
ceXT207.
eXT2684
£EXT2bIu
eXTE7ul
EXTZ71i
£ XT2724u
eXTZ72y
eXT274u

THE THERMAL CIRCLE IS CONTAINED 3Y OR LIES OUTSIDE OF AND LUcS NOTLXT275¢

GONTAIN THE OVERPRESSURE LOCUS
M=1

IF (X(I).GT.(QeRTHERMN2)) GO TO 9)
GO 10 8¢

IF (KeGT.1) GO TO 370 —

AT THIS POINY THE MOST TRIVIAL CASES INVOLVING MON=-INTERSECTION
OF THE LcZTHAL LOCI HAVE BEZEN DETZCTED AND ISOLATED.

THE WEX7 MOST SIMPLE CASE IS THAT OF FIRST OROER INTERSECTION,
FIRST ORDER INTERSECTICN OCCURS WHEN THE POSITIVE HALF OF THc
OVZRPRESSURE LOCUS INTERSLCTS THZ THIRMAL CIRCLE ONLY ONCte.

THZ POSITIVE HALF OF THME OVERPRESSUR: LOCUS HAS BEcN GENeRAToU

ABOVE BY THE QeLTeR OR THE QeEQGeR ALGORITHM.

THE COORDINATES OF THE OVERPRESSURE LOCUS ARE CONTAINED IN THe
ARRAYS X AND Y. THE POINT GIVEN 3Y CIURDINATES X(1),¥ (1) IS
NEAREST THE CcNTROLD = THE POINT GIVZN BY X(I)o¥(I) IS FARTHcST
FROM THZ CENTROID. -

FIRST ORDER INTERSECTION OCCYRS WHEN K=1
FIRST QRDER INTERSECTION MAY BE CONSIOERED BY ScNSING THE VALUES
CONTAINED IN THE ARRAY X2(J) FOR J=1424eeesis THE CONTENTS OF
THE ARRAY X2(J) SHOULD RESEMBLE (FOR FIRST ORDER INTERSSCTION)
ONZ OF THE FOLLOWING CASES,

CASC (1) ¢+1etlgenestis=ls=ly00ey=1

CASE(2) <=ly=lseees=lytlytlyseertl

CASE(3) ¢ls=1ly=lye0er=1

CASZE(4) =L1y=lsseer=1y¢1

CASE(5) +1y¢1s00ertly~-l

CASE(6) =1y¢19¢lyeeertl =

t.XTe/su
eXTe?77.
eXT27864
£XT273¢
cXT28uy
£XT281u
£XT2déE0
XT2834
cXT284u
EXT 2850
EXT286L
e XT287.
tXT2884
£XT2890
eXT29u 4
e XT291iv
EXT2924
ceXT2934
£XT2940
eXT235,
LXT29wu
eXT2970
£xT298¢
£XT299y
eXT3diw
eXT3010
eXT3.2u
eXT3udu
eXT3uwd
EXT 3020
£EXT3dou
EXT3u74
cXT3ube

CASES (3) ANO (4), ALL OF OVERPRZISSURC LOCUS(EXCEPT FOR ONc POINT)cXT30940

77

e —— - — -

et

-
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IS EITHER ON OR WITHIN THE THERMAL CIRCLE £AT31uu

—— ———are

e —

A

LR

IF (KMsEQs‘I=-1)) GO TO 285 eXT3114

eXT31co

EXT31346
CASES (5) ANU (614 ALL OF OVERPRZSSURE LOCUS(cXCEPT FOR ONe POINTIEXT3iGu
IS OUTSIOE OF THE THERMAL CIRCLE XT3454
IF (KPoNc.(I-1)) GO TO 310 XT 3160
) . T317
THZ FOLLOWING IF IS TRUZ FOR CAS:Z (9) LXT3184
IF ({X2(1)eEQe(=14U)) oANO. (X2(I)sEQe(+1.0))) GO TO 290 EXT313J

eXT32du
IT IS ESTABLISHED INOIRECTLY THAT HWZI KAVE CASc (5) EXT321v
M=1 £XT3220
IF (X(I)eGEWsQ) GO TO 9C EXT323s
GO TO 80 tXT324

EXT325v

EXT32ou
CASES (1) AND (2) REMAIN TO B¢ OETECTED FOR K=1 EXT3276

eXT3280

EXT329¢
THZ FOLLOWING IS TRUE FIR CASE (1) XT33ue
IF ((X2(1)eEQe(+140))ANDo (X2(I)eEQet=-1.0))) GO TO o4 eXT3310

LXT 3324

EXT302v
AT THIS POINT CASc (2) REMAINS LXT33435
CASE (2) IS ALMOST IDENTICAL TO CASS (1) AFTeR INTcRCHANGING eXT335v
X(J) WITH X(I=J+1' AND Y(J) WITH Y(I-J+i}) FOR J=1y92yess eXT3304
THE COMPUTATION OF BETA IS DIFFERZNT THOUGH. eXT3376
VARIABLE I IS SET EQUAL TO 16G. AS A FLAG SO THAT THc BETA LXT 3348y
COMPJTATION IS PERFORMED AT STATZMENT 390 RATHER THAN AT 9. eXT333
M=1 eXT3400
00 320 J=1,I1 EXT341y
IF ((I-J+1).LEWJ) GO TO 33 eXT3uly
TEMP=X{J) eXT343y
XtJ)=X{I=u+1) eXT3441
X(I-J+1)sTENMP LXT3454
TEMP=Y (! EXT340.
Y=Y (I-J+1) ceXT347¢
Y(I-J+1)=TEMP cXT348y
CONTINUE EXT349¢
1=1696C eXT3s500
GO T0 62 £AT351¢

EXT3524¢

eXT3530
IF {(XINT.LT,.Q) GO TO 3€C tXT3541L
IF (XINT.GT,Q) GO TO 353 tXT355,

£EXT3504
WE HAVI (XINT.EQsue0) eXT3570
BETA=PI/2.0 LXT3548¢
63 T0 18] eXT359¢

tX13ou
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330
3]
413

25

1)

20

30

WE HAVE (XINT.GTede8) eXT3010
BETA=PI-ATAN(YINT/ (XINT=Q)) eXT 3624
GO TO 183 tXT 3034
e XT3vuy

WE HAVE (XINT.LT.Q) eXT3650
BETA=ATAN(YINT/Z(Q=-XINT)) LXxT36ou
G) 10 183 £EXT367u
£EXT3084

eXT3bYy

MULTIPLE INTERSECTION . eXT37vu
WRITZ (6+410) KyQyRyTyRTHERM2 eXT371.
Do 380 J=1,1 eXT374u
HRITE (6,420) X(J) Y (J) X2 (J) cXT373,
CONTINUE ceXT3740
eXT2754

THE FOLLOWING IS A TEMPORARY APPROXIMATION FOR MULTIPLc INTcRScCT+tXT370u
NPTS=( eXT377
RITURN £XT37480
eXT3799

FORMAT (75H OVERPRESSUKE LOCUS LIZES JUTSIuc OF AND OOES NUT LONTAIEXT3duu
1IN THE THIRMAL CIRCLE) tXT381.
FORMAT (70H FROM SUBRCUTINZ cXTRACT, OVERPKcSSURC LOCUS CUNTAINSEXT3826
1 THERMAL LOCuUS @ eXT3834
FORMAT (iH=,IIHMULTIPL: INTERSECTION WHER: K = ¢L3/71H s4(cine8 +5XEXTIouL
1)/) tXT 3854
FORMAT (1H 4216.6895X9E10e892X4F5,1) tXT3800
END eXT3379
FUNCTIIN BAKUP (RyT,TSFT) BAK L.
COMMON /DISTIME/ S(99,2)9D1(3992) yNUMIATA(2)4yCVI2) 9 TI(2)4yITYPLyNTYPBAK 2u
1EyJTYPZ,MTYPE yRADMAX . BAK 30
INDEX=NUMDATA(ITYPE) BAK «i
IF (TSPTLLESSCINDEXH,ITYPE)) GO TO 193 BAK 54
ARITE(645) TSPT,NUMDATA(ITYPE) BAK o.
CALL TIMIGEN (TSPT) BAK 78
INDEX=NUMDATA (ITYPE) BAK 8.
DSPT=ALAGI(TSPT S(LyITYPE) yD(1,ITYPE) yINDEX) BAK  9u
RMAX=DSPT+R BAK 13u
IF (RMAX.LZ.D(INDEX.ITYPE)) GO TO 20 BAK 110
WRITE(6415; RMAX,NUMDATA(ITYPE) BAK 12.
CALL DATAGEN (RMAX) BAK 13y
INJEX=NUMDATA(ITYPE) BAK 14l
TMAX=ALAG(RMAX,D{1 s ITYPE} ¢S(1,ITYPE) oINDEX) BAK 150
T2=TMAX~-T BARX 15¢
IF (T2,GE.TSPT) GO TO 38 BAK 174
WRITE(64925) T2,TSPT BAK 18y
BAXUP=0, BAK 190
R TURN BAK 2uu
INDEX=NUMDATA (ITYPL) BAK Zie
BAKURPZALAG(T29S(LyITYPE)»D(LyITYPE) » INDEX)~-DSPT BAK ¢2u
IF (BAKUP.LT.0.0) BAKUP=G,0 BAK 230
RETURN BAK 2u4.
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BAK

ENC BAK
SUBROUTINZ DATAGEN (R) DAT
COMMON /DISTIME/ S(9342)y0(39,2) yNUMOATA(2)4CV(2)9TI(2)ITYPc NTYPLAT
1E,JTYPEyMTYPE y RADMAX DAT
NUMDATA(ITYPE) =NUMDATA(ITYPZ) +1 UAT
INDZX=NUMDATA(ITYPE) UAT
SCINDEX y ITYPE)=S(INDEX=1ITYPE) +TI(ITYPE) LAT
DUINDEXy ITYPE)=(CVIITYPE)*TICITYPE) )+ (INDEX=34ITYPZ) DAT
IF (ReGT.D(INDEX,ITYPE)) GO TO 13 DAT
RETURN OAT
END . 0AT
SUBROUTINE VIMEGEN (TIME) TI6
COMMDN /DISTIME/ Si99,c)y0(9992)sNUMOIATA(2)sCV(2)9TI(2)+ITYPcoNTYPTIG
1Ey JTYPEWMTYPE s RADMAX TI6
NUMDATA(ITYPZ)=NUMDATA(ITYPE) +1 116
INIZX=NUMDATA (iTYPE) TI6
S(INDEXy ITYPE)=S(INDEX=L1ITYPEI+TI(ITYPR) 5 ... 116
D(INDEX,ITYPE)S(CVIITYPE)*TI(ITYPC))+UCINDEX=1,4ITYPE) TIG
IF (TIMEJGT.S(INDEX,ITYPE)) GO TD 10 TIc
RETURN Tl
END Ti6
FUNCTIIN ALAG (XVyXoYyNXY) ALG
— ALG

GEMNERAL PURPOSE FOUR-POINT LAGRANGIAN INTERPOLATION FUNCTICON. ALG
GIVES RESULT OF INTERPOLATION OF TA3Lc OF Y AS A FUNCTION OF X ALG
AT ENTRY POINT X0, ALG
NOTE = X ARRAY MUST BE IN ASCENDING ORDER. ALG
FINCTIJIN BY HARRY Ms MURPHY, JRsy 30 NCVEMBER 1906, ALG
i ALG

DIMENSION X (NXY)s Y (NXY) ALb
ALG

L=2 ALG
M=NXY=-1 ALG
X0=Xv ALG
IF (2=M) 20,80,80 , ALG
ALG

I=(L+M)/2 ALG
IF (L-I) 30,7020 ALG
IF (X(I)=XO0) 5G970 40 ALG
M=1 ALG
60 TO 22 . ALG
IF (X(I+1)=X0) 60470,70 ALG
k=i ALG
GO 10 ¢l ALG
ALG

ALAG=Y(I=1) % (X0=X(I)) *(XO-X(I+1))*(XO=X(I+2))/AX(I=1)=X(L))*(X(I-ALG
11)=X(I¢1))3(X(I=2)=X(I+2)))+Y (D) ¥ (XO=X(I=12) % (XO=-X(I+1))* (XO=-X(I4+2ALG
2IVZCUXCID =X AI=L) ) AXATD =X (T+1 D) *(X(ID=X(I42))D+Y (T4 ¥(XU=-X(1=1))*ALG
J(XI=X(L))*(XO=X(I+2)) /7 CAX(T+L) =X (L=2)) 2 (X(I+LD=XCI))* (X (I 1) =X{T+2ALG
$)))+Y (I+2)#(X0=X(I=1))*(XO=X(I))*(XO=X(I+1)}/ ((X(L+2)=X(I=1))*(X(1ALG

80

226 -
cbl~-

M

2v

3u

40

o

Ou

80
¢
luv-
lu

3.
L 1%
56
-Y1]
7.
by
96
100~
ic
P4
3u
40
1"
bv
7y
80
9y
1oy '
10
12v
130
lay
154
lou
170
i8.
19y
2l
210
224
23
2wy
250
2ovu
27v
8y
294
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% 542)=X (1) )% (X (I+2)=X(I+1))) ALG
RETURN ALG
= c ALG :
83 HRITE (5990) NXY,XO0 ALG
ALAG=C,. ) ALG
RETURN ALG
(- ALG
c ALG
90 FORMAT (26HOFUNCTION ALAG ERRORs N =4I397Hy ARG =,E1244/1X) ALG
END ALG
SUBROUTINE SNAPTCM (IPROB2) SNP
s SNP
& € THE ORIGINAL VERSION, SNAPT, McNTION:ZD BELOW HAS BECN MOOIFL.D BY SNP
g CRAIG £ MILLtRy, GAPT, AFWL (SAB)y KIRTLAND AFBy No MiXes 247s7/11  SNP
3 EXT 2C51 TO DETERMINE CNLY THE THEZRMAL RANGE SOLUTION WHICH IS ON&SNP
c SPZCIFIC USE OF THE ORIGINAL MULTIPURPOSE PROGRAM. SNP
c SNP
o PRIGRAN SNAPT (INPUT,OUTPUT,TAPc5=INPUT,TAPEo=0UTPUT FILMPR yPUNGH) SNP
c SNP
c SNAP=T WEAPON CFFECTS PROGRAM FOR THoRMAL cNERGY SNP
c SNP
CIMMON /PASS/ SZyAZyOELA, AMAX yBETIND +3ETAsWsRHOSVISyPZyHSL yHTE yHBLSNP
1,VELyALPHL y THPLyHUAL s CPLy XLEL y CRAF T DBURST yMBURST yATMyCAL, TEFFI SN2
COMMIN /TABLES/ XX(18)sYY(5),ZZ(5418) 3 XXX (120 YYY(L1u)dyZZL(1041c 9 KSNP
. XXX (19) yYYYY(20) 9Z2ZZ(203419)CX1(13),CX2(8)yB(8423) SNP
COMMON /INFO/ RSyWSAyCANGP yWSHsTOyANGyFIRFV,FHyDELUSDELLy THST UL o TASNP
1T0,FHBW,SLBR,ySAVE,TEFF SNP
L COMMON /INDCTR/ IND,KO1 SNP
RZAL MBURST SN?
c 0&“““&“""““0!!"#'0“_!!“SNP
c KIUNT—1 SN?
c 1 CALL READ (KOUNT) SNP
SR=((N/CAL)*¥0,5)*5280.0 SNP
c SNP
c FOLLOWING RELATIVIZES A/C ALTITUDE TO SEA LEVEL BY ADDING GROUND SNP
c HEIGHT SNP
AZ=AZ+HTE SNP
i S SN>
i,, DIFF=ABS (AZ~(HBL+HTE)) SNP
IF (SReLT.DIFF) SR=1.,J1*DIFF SNP
h SZ=SQRT (SR**2-DIFF**2) SNP
DZLA=AMAX=BETA=0,0 SNP
VEL=ALPHL=TMPL=0 0 SNP
HUAL=CPL=XLEL=Co ) SNP
CRAFT=DBURST=0.0 SNP
MBURST=] SNP
ATM=TEFFI=d,) SNP
c ‘l‘l“I'!“““40!!"!4"‘0000_0‘_‘SNP
. IF (TEFFI.EQ.0.) GO TO 10 SNP
TEFF=TEFFI SNP
G0 TO 29 SNP
g
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220
236G
24e
éotL
éob
270
coy
230
Juw
310
3y
33u
K"
350
30.
37v
38y
390
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TEFF=TCFU(WyHBL+HTE) SN2

K01=0 SNP

IND=0 SNP

WRITE (6,330) SNP

WRITE (B943) CRAFT WUALIVEL)AMAX yALPHL  CPLySZ¢BeTA TMPLyXLcL9AZyd SNP

1TINDyDELA,CAL SNP
WRITE (6950) W.ATMyVIS)HBLyUAY yPZ HTEsRHO WHS5L 9 TCFF yD3URST yMBURST  SNP

WRITE (6,6J) SNP

““"“‘”‘.‘.".'."""".‘“‘SNP

CALL THERML SNP

CALL THZRML (IPRCBZ2) SNP

..“."“““.".“‘."".”.'."bNP

FOLLOWING RELATIVIZES A/C ALTITUJEZ TO GROUND SNP

AZ=AZ-HT:Z SNP

""""’"””""‘."“""”"SNP

RETURN SNP

KOJNT=KOUNT+4 SNP

G0 TO 1 SNP

SNP

SNP

& FORMAT (1H1,135(1HX) /7)) SN2

."’."“."..'"".“"'."""“pr

‘."”‘."..’.'""""““""“SN’

7 FORMAT (1X9135(1HX)y/77) SNP

"””.”’.”"""""”"”""SNP

SNF

FOIMAT (LH ) SNP

FORMAT (6Xo13HPANEL LATA 150X 1IHRECEIVER PARAMETERS 9/ /790X BHCRASNP

1FT  =42149e7910X98HNTL Z9EL14c79IXyBHFTSEC =yclbe791uXydHMAXALT SNP
2=.Eih.7,/,bX,3HALPHAL ='ﬁ1“07913"8H3TUL =,¢1~.7.9X,8H1$THK =9 ESNP
S14a7 910X BHTILT ZgEL1le79/796Xy8HTMPL 291447 913Xy8HXLEL =49c14SNP
“07'QXQ8HISTALT ='E1“o7viﬁX)8HBETAID 3)51“07'/OQXl8HDALT =OL1“07'SNP
510X y3HCAL =3E14e7777) SNP
FORMAT (oXy17HSOURCE PARAMETERS 406Xy 22HATMOSPHeRIC PARAMETCRSy/7905N?

1XsBHYIELD =9E147 941X 48HATM S9E14e7 910X, 8HVISBLE =9Ciue79/96XySN?
28HBURST =3E14¢7,41X,8H0AY 2921407 910X s8HVAPOR =9EL14e7 9/ 90X 98HSNP
STARGET =9E14e7 941X, 8HALBEDO =9E14e7y10Xy8HHAZL =9cl1be7 976X 8HTH SNP
WEFT =9E1447/76Xy8HOBURST =9yE1be7/0Xy3HMBURST =9ci%e7//) SN?
FORMAT (1K ) SNFP

END SNP

SUBROUTINZ THERML (IPROQB2) THe

SUBROUTINE THERML THe

COMMON /PASS/ SZyAZyDELA9AMAX9BETINDYBETA ¢yWyRHOyVISyPZ yHSL»HTE sHBLTHE

LoVEL9ALPHLyTMPLyWUALyCPLy XLeLyCRAF T DOBURSTyMBURST9ATMyCAL T FFI THe
COMMON /NEEOQED/ TPOsTHEWTMIWTP7 o TGy TMIy TMSyCONy PSLy THD THe
COMMON /INFO/ RSyWSA,CANGP ¢WSHy TD9yANGyFIRFVoFWyDELU9DELLyTHSTL yTATHE

1TC+FHARySLBRySAVE Z TEFF THe
COMMON /INDCTR/ IND,KO1 THe
COHMON /CAN/ CONZ¢SZ14MOM THe
COMMIN /PROBLF'/ NERFROB TH

LOGICAL NEWPROB THE

42y
430
L1 X%
CE
Sov
478
Y37
43
5t
5140
52.
53
o4l
524
5ot
57
58
29
OJdo
blu
vl
030
b4y
o3l
ooy
oy
b8
69
Tuu
71¢
72
73,
740
79u
760
77.
760
79.
B
1L~
10
F4T]
34
Yy
20
bd
78
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1)

20

32
40
5

61
73

OJ
130

113
122
13)

140

132
160

173

RZAL MBURST
RZAL X

THE
THe

DATA TP10,TPI TPy TP7sTPOs TP s TP4sTP3sTP2sTPLoTO s TML TH2yTHIsTHeyTTHe
AM5 9 TMBy TH7 )y TMB 9y TMOy TMICL /1ol 09 102494 20dE+891elE+T gleictoglenc+nTHT
ColelCtyoledE+39lelc+29ledE+Llol0d9ledi"lglonvi=2yled=35levc=49leui=-THe

359140E=691¢0c=79100GE=8910JdE=991s)E~1J/
WSUBS (X) =2,3%PZ* (1 4=106%%(=541*X*TM3))
NZ WPROB=,FALSE.

THe
THe
THe

8% % % % 3 3 % ¥ % 8 % ¥ ¥ ¥ 5B ¥ B S 2R EEEEEEEEDS .TH;

KIJINT=]

THc

LR I R I IR 2 U I K IR JEE JER TR IR JEE JEE N L K N JEE R R R B B B R R R K 2 1

CON=~4o37%TM5

§Z1=S2

DB=ABS(DBJRST)

IF (AZJLT.HTE) GO TO 520
TST=HBL/W**(1,0/3.,0)
RS=2381*N**(1,0/3.,0)

IF (TST=177.,0) 20430, 3C
THSTO=1,2

TAT3=C.0

GO TO 60

IF (TS7T=369¢)) 40440+5¢
THST0=6421%TPO*( (L o0/ TST) **#3,0-2,0%TN3)
TATO=140-THSTE

GO TO 63

THSTO0=0.3

TATO=1.0

IF (TST=183.d) 70,70:8C
FHBW=3,41*TM3*TST+1,0

GO TO 33

FHBW=1,63

IF (W=303.0) 100,100,110
DELL=1.0

DELJ=Ge

GO 70 123
DELlL=09342=42287%ALOGIN*TMI)®*,43429
JELU=1,3-0zLL

W3H=WSUBS (HTL)
FH=(3:/72¢)*1e32/TCFF)

IF (DBURST GTe0e) AZ=HBL
WSA=WSUBS(AZ)

MOM=1

IF (TST=244ef) 14041404154
T0=300047+¢1243*7ST

GO 7O 6.

T0=630044

FV=1,296%AL0GITD) *o43429-4 426
FIR=14322=1¢338%THMU*TD=1,170%TMI*TD**2
QA=ABS(CAL)

HB=HBL

SLBR=SZ
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THc
THE
THe
THE
THL
THc
THo
THe
THo
THc
THe
THe
THe
THc
THe
THe
THC
THE
THe
THC
THe
THc
THe
THe
THe
THe
THZ
THE
THE
THL
THE
THe
THe,
THe
THe
THe
THe
THe
THc
THE

12.
i3,
140
15,
ilob
ifu
1640
19.
2uv
213
224
€35
249
22y
200
27y
2du
29y
300
div
32
33y
J4d
KE™
Jou
37
38V
KT
wuu
4ly
42§
'4-5:3
ity
'S 9
460
47¢
48¢
49¢
5Ju
51y
82y
53d
240
S50
5°L
57
580
59y
buu
61s
bel
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18)

190

230

21l

220

230

243

251
260
270
280

333
342

359
360

L/
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CALL UPLONW (HBySLBR,ALBLoCBETL CTHT ,QNL)
IF (NEWPRIB) RETURN

IF (KO1.EQel) GO TO 44¢

THT=ANG

IF (DELU) 180,190,180

HB=HBL #RS

CALL UPLOW (HBySLBRyAU»BUCBETU,CALP,QNU)
IF (NEXPROB) RETURN

IF (K01,EQe1) GO TO 44&(

ALP=ANG

CU=QNU*0ZLY

CL=QNL*DzLL

IF (BETIND) 240,310,200

IF (DELULEG04C) GO TO 210

BMU=ATAN (SQRT (1.=CBETU®*2) /CBETU)
BML=ATAN(SQRT (1.~CBETL**2) /CBETL)

IF (C(ALP=-BMU) 4LT+1.5708796326) GO TO 220
BU=0.,

IF ((THT=-BML)eLT414570796326) GO TO 22¢C
BL=C.

IF (RHO.EQeQs e ANOLAZLEQ.(HBL#HTC)) GO TO 230

THe
THe
THe
THo
THe
THe
THe
THe
THe
THe
THe
THe
THe
THe
THE
THe
THe
THe
THe
THe
T Ht.

BETA=ATAN((AL*SQRT (1,0-CTHT**2)+3L*SGRT (1,0-CBTL®**2) +CU/CL®* (AU*SITHE
AN(ALP)+BU*SQRT (1, 3-CBrTU**2)) ) /(AL®CTHT+BL*CBETL+CU/CL* (AU*CALP+BUTHE

2*3BETU)))

IF (BETAGT.0,) B:TA=BETA+3.14153
G0 TO 3190

BETA=1.57295

G0 TO 310

MODIFIEQ INCIDENT ANGLE PACKAGE

ANGLE=6040/57 43

SIJE=1.0

IF (BETA=1.5708) 260+260+250
SI0E=2.0

IF (ALP-ANGLE) 2802834273
AL?=(ALP+SIDE*ANGLE) /241

IF (THT-ANGLE) 30G,340,290
THT=(THT+SIDE*ANGLE) /240
CONTINJE

IF (OELL.EQ.1,0) GO TO 320
BMU=ATAN{(SQRT (1,0-CBCTU**2)/CE.TY)
BMI.=ATAN(SQRT (1,3-CBETL**2)/CBETL)
VERTU=COS(ALP=-BETA)

IF (VERTU) 330,330,340

VERTU=0,J

VERTL=COS(THT-BETA)

IF (VERTL) 350,350,360

VERTL=0,0

QEUD=CU*AU®*VERTU
QEUR=CU*BU* (ABS(COS (BMU=-BETA)))
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THS
THe
THe
THE
THe
THE
THe
THE
TH:
THE
THE
THC
THe
TH

634
buau
65
oou
CYAY
bl
oJ.
7dv
710
724
73C
740
750
7ou
77¢
78
794
Suu
8ls
82y
830
[-L X8
b5
dowv
87
880
894
9
910
92
934
Jueu
950
Jou
974
Y8u
9906

THELCu W
THELG 1L
TH2 1020
THelu39
THE1u4y
THe LG5
THe 1000
THELU7 ¢
THc1u 8w
THe 1030
THELlLiuw
THE111y
THEL112¢
THe1130




370
33

33,

4]

410
420

435

430

450

470
48)

43]

OO0

QELU=CL*AL*VERTL THe 114
GILR=CL*3L* (ABS(COS(BML=-BCTA))) THeli5¢
QZU=QEUD+QZUR THell6(
QzL=QELD+QELR THel117¢
QE=QEL+QEV THEL11dy
AZC=AZ2/3281., THE L2 9%
HBK=HBL /3281, THel2iw
SZK=57/3281., THe1214
SZN=SZ+*, 000104 THE 1220
IF (CAL) 430,430,37G THE123u
IF (ABS(QA-QI) -G, 0LG1*0A) 380948Jy48) THeE1240
IF (WUALeLZe0.) GO TO 452 THe1254
IF (AZ+GTo(HBL-HTE+RS)) GO [0 335 THc1206
CALL TEMP (QE,THMP) THe 1274
GO TO 413 THei28u
CALL TEHMP (Qc ,TMF) THe 1294
GJ) TO 419 THe1 3wt
WRITZ (694530) AZsHBL)AZKyHBKySZ¢3ZKs3ETA9SINyCLICU»UEL 9QelU»QELRyQTHC1316
1EU,QEUD,QEUR,QA,QE THE 1320
GO T9 42) THe133.
WRITE (69540) AZyCLSZyCUIQELYUELDyQILRyUEUS UEUD Y QEUR) QA QEYBETATTHe1340L
1M? THc 1354
MOM=1 THc13bw
GO TO 44 THe137<
HRITE (64553) AZyCL9SZyCU,QELY QELD »QiLA, QEUyQEUD QcUR,y QL 9BETA THE1384
MOM=1 THe 139
AZ=AZ+DELA THE 1400
IF (AZ.GTOAHAX.OR.AZ.EQ!U.’ GO TO 45 THilﬁlu
GO 10 133 THel4lu
HBL=HBL +08 THo 1433
IF (HBL+5T«MBURST+OReHBLocGe04s) GO TO 470 THELGGLD
IFf (TEFFleGTo0o) GO TO by THe 145U
TEFF=TEFU(W,HBL+HTE) THe 1400
SZ=521 TH 1470
G0 TO 110 THEL14 O
RETURN THe149y
E=,3 THELYSdw
SSZ=(SZ*SZ* (QE/QA) **E+(AZ-HBL) *(AZ-H3L)* {(UC/QA)**E~1,0)) THe1510
A=(QE/QA)*%¢ THE1»2.
IF (SSZJLTele) GO TO &S0 THE153,
SZ=SQRT (SS2) THE154¢
SIN=5Z*, 000164 THel155 0
SIK=S2/3281., THZ1506
MOM=MOM+1 THE157 v
IF (MOMsGT+10G) GO 10 %16 THe1560
GO TO 173 THE 15340
IF (AZJ.GE. (HBL#HTE)) GO TO 500 THelol i
WRITE (64+560) AZ THE 161
L S B ST Y BT Y S SEE JEY AT N TR B IR BEE JEE N JEE Y BEE BEE BN IR BN Y R P Y RN R S R ) THElSZU
SZ=521 THe 1630
GO TO 42 THE 1ba0




510
523

o0

LN s N oNeNsRe NN o

540

I2R0R82=1 THE165,
RETURN ' THzlobdl
BB BB BB SN BBEEEEE RSN EEESEER¥ THELBTG
WRITE (6,570) AZ THeibbi
55 5 8 B BB BB EE NS S THE16Y,
IF (DBURSTWLTele) GO TO &3 THEl7ub
IPROBRZ=1 THC1710
A I N A I A A A A SR BRI IR AR S A S AR I NE N IR AR A AR TRt O
RETURN THEL7 3,
WRITE (64580) THE174.
RETLURN THz1750
WRITE (64590) AZ TMel7o.
O A I I N S A I IR IR A A A A A Y IR I AR AR AR A I IR IR IR AR AN L TN A
KIJINT=KOUNT +1 THe1784
iF (KOUNT.GE.10G) STOP THe1790

«

8 J B P 53 B BB B LN N
L N R NN JEE K K 25 K JEE IR JER K TEE JEE JEE JEE R 4

% 2 8 5 33 ¥ 5 F R B F ¥Tplby.
% % ¥ ¥ ¥ ¥ ¥ 50 ¥ s ¥ ¥HlBly

«®

AZ=AZ+HTE THE182¢
60 TC 13 THe 1830
THE184(
THei85u
2585 5 5 55 EE AR EE RS TH1800
$Y AT CRITICAL PANEL (CAL/CM®*%*2) Qe S9EL12e5//91Xs135(1H*) 4 THC1 870
$7) THE188%
P A A IR I I A A I I IR N A A IR B R AR AR I AR A A AR A AR I I (S Y-LT
TH:lQL.

FIRMAT (6X437HRECEIVER ALTITUOE (FT) AZ =4£12e¢995%X927HBUTHC1910
1RST ALTITUDE (FT) HBL =9£12e5/734X99H(KM) AZ =4E12659ciX9L1H(KM) TH.192s
€ HBL =4C12¢5/6X937HCALCULATZD HORIZONTAL RANGE (FT) SZ =4£1245+5X9THE1930
330HANGLE BETWZEN LOCAL HORIZONTAL/34XeIH(KM) SZ =,£12e995X ¢ 35HAND THS194u
LCRITICAL PANZL (RADIANS) BETA =9212¢5/34X99H(NM) SZ =y ice5//+6X92THLl 350
S2HJINATTENUATED ENERGY IN LOWER PHASIZ (CAL/CM*%*Z) (L =4312.5/0X95¢THel900
6HUNATTENUATED ENCRGY IN UPPcR PHASE (CAL/CM®¥2) CU =4212¢54/7+6XsTHe1974
TE5HATTENUATED ENERGY IN LOWER PHASE (CAL/CH**2) QeLiHc 1980
8 =,E1205,4Xy6HAELD 39E12e593X9BHQILR =,E1245/7 90X 96SHATTENUATCD cNeTHe1v30
9RGY IN UPPZR PHASE (CAL/CM**2) QU =4212e594X9bHQeUTHC 200
$0 =9512¢593X96HQREUR =9£12457/76X,04HTOTAL FREE FIELD ZNLRGY ATCRITITHE2:1L
$CAL PANEL (CAL/CM®**2) QA =9E12.5/76X,64HTOTAL ITeRATZU cNocRGTHL2020
$Y AT CRITICAL PANEL (CAL ‘CM**2) Qe =4£12457) THe 24l

FORMAT (6X,37HAIRCRAFT ALTITUDE (FT) AZ =4212:s599X922HUNTHc 2048
SATTENUAYZD ENERGY IN LGHER PHASC (CAL/CM*%2) (L =9E12¢397/ 90X 37THCTHE2LSL
ZALCULATED HORIZONTAL RANGE (FT) 3Z =4£1245+5X952HUNATTENUATED eNERTHEZWOW
3GY IN JUPPER PHASE (CAL/CM*%2) CU =4512e59//90X65HATTENVUATEDU eNeRTHE2UT7Y
LGY IN LOKER PHASt (CAL/CHM**2) Qel =+c12e594X90HQAZL0THE2080
5 =9E12e593X+B6HQELR =9E12654/96X905HAATTENUATED ENERGY IN UPPLR PHASTHc233u
6E (CAL/CM®®2) QEU =49Z12¢504X9BHQAEUD =9E1245+3XyHHUL THE210 0
TUR =4E12.5+/7 46X 64HTOTAL FREE FIELD SNERGY AT CRITICAL PANclL (CALTHc211
8/CM**2) QA =9E12650/46X964ATOTAL ITERATED ENERGY AT CRITICALTHE212é
9 PANEL (CAL/CM**2) QE =931243+/7796Xy06HANGLE BETWCoN LOCALTHEZ213(
$ HORIZONTAL AND CRITICAL PANEL (RADIANS) BrTA =4E12e59 790k o47H(USCTHER2L140
$0 FOR CALCULATION OF HORIZONTAL RANGE ONLY)s//266HCALCULATED TeMPcTHe2150
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550

1)
2)

3}

43
50

JRATURE OF CRITICAL PANEL (DEG=R) TH? =4212e597/+30H(ASSTHe 215,
$UMING HORIZONTAL RECEIVER AT SZ)+//91X9135(1H/ )y /7) THeZ17L

FORMAT (6Xy37HAIRCRAFT ALTITUUE (FT) AZ =9c12.595X952HUNTHc 2180
1ATTENUATED cNERGY IN LOUWER PHASc (CAL/CM**2) CL =ycl2459/90X937HHTHEZ130
2ORIZONTAL RANGE (FT) 32 29c124595X952HUMATTENUATED eNcRTHe22uo
3GY IN JPPER PHASE (CAL/CHM®*2) C(CJ =9:212.54//+cX965HATTENUATLD ENZRTHc221y
4GY IN LORER PHASE (CAL/CM**2) QEL =9cl24594X90HQELUTH222G
5 =9£12e593XyO6HAELR =9E12:5+/906X905HATTENUATID ENERGY IN UPPoR PHASTHo223.

6E (CAL/CH**2) QU =9€1265+14X96HAEUD =9£124593XybHA_THacCHe
TUR =9E1245+/7/46Xs04HTOTAL FREE FIZLD ENERGY AT CRITICAL PANci. (CALTHLZZ5.
8/CH**2) QE =9E1245+//+6X9H60HANGLE BETWEEN LOCAL HORIZONTAL ATHc22ot
9ND CRITICAL PANEL (RADIANS) BETA =420245+/79483133(1H/)4277) TH227.
FORMAT (46H RECEIVER BELOW LOWER LIMIT OF eNVLLOPE AT AZ=yFiuev95HTHCCEG
1 "T.) THZ229y
FORMAT (46H RECEIVER ABOV: UPPer LIMIT OF cNYELOPc AT AZ=yFiuveuy2HTHe23uL
1 FT.) THeZ 31
FORMAT (21H SZ ITcRATICNS 6T 13J) THe232.
FORMAT (26H RECEIVER BELOW TERRAIN ATyF10.is20H FTHALTITUUz INGRITHE233u
1MENTED. ) THe2 S4u
END TrLz3se~
SUBROUTINE UPLOW (HBySBR+A+3+CBETHCANGHQN) UPL 1.

COMMON /PASS/ SZyAZsDELAYAMAXsBETIND ¢3ETA ¢WeRHIZVISyPZyHSLyHTE»HBLUPL <0
19VEL)ALOHLy TMPLy WUAL 9 CFLy XLZL 9 CRAF T JJURST yMBURSToATMyCAL s TeFF L UFL 30
COMMON /INFO/ RSyWSA9CANGP yWSHyTOs ANGeFLiioFVoFWyOELUSDELL 9y THSTL o TAUPL  us

L1TOFHBA ¢ SLBRSAVE s TEFF UPL 5.
COMMON /NECDED/ TPOsTME8,TM3,TP7,TNL,TMI,TM5,CON,PSL,TME UPL ou
COMMON /CAN/ CON24SZ1,4140M upPL 70
COMMOIN /INDCTR/ INDyKO1 uPL 8.
GCOMMON /PROBLEM/ NEWPROB UPL  9u
LOSICAL NEWPROB UPL aue
REAL MBURST UPL 1139
REAL XyY,2 UPL 12v
DSUBL (.()=SLBR**2+ (AZ-X)*%? UPL 134
COSAT(Y)=(AZ=-Y)}/SQRT(DSUBL(Y)) UPL 14w
HSUBS (7522, 3%PI¥(1,=10.%%(=0,1%7%TM5)) UPL 150
TST=Vy/n**(1.,0/3.,0) UPL low
CAM. P=COSAT(HTE) UPL 174
CANG=COSAT (HTE+HB) UPL 18u
ANG=ACOS (CANG) uPL 190
IF (ANG) 10+20,29 UPL 2ui
ANG=ANG+3.1416 UPL 214
CONTINUE UPL 220
IF (TST=27840) 30,4040 uPL 230
K=3 UPL 2ui
GO TO 518 UPL 254
K=2 UPL <cou
QN=QNFN{(DSUBL (HTZ+HB) y CANG yK) UPL 270
TLUP=HTE+HB++.5*RS*CANG UPL 28t
CALL PHASE (THTV,TPH,TPV, TLUP CANG) UPL 29
IF (ABS(CANG) .LT..001) GO TO 63 UPL 3uu
WO= (WSA=-WSUBS (TLUP) ) /CANG uPL 31u

o
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G0 TO 70 UPL 3cu .
50 HD=1.615*TMG*PZ* (SLBR=KS)* (10+%* (=64 1*TH5STLUP ) +10+** (=5, 1*TM5*AZ)UPL 33
1) UPL 34y
71 CALL TBLKUP (WDyTDsTH.1) UPL 35 g
IF (NEWPROB) RETURN UPL 3o -
IF (ABS(CANG)+LTeeG01) GO T3 8L WL 37. ‘
IF (ABS(CANGP) oLTos,i01) GO TO 103 UPL 304 |
WDz (HSA=HSH) /CANGP ¢WSUBS (HB) =WSH UPL 395
G0 TO 112 UPL 40G '
8) IF (ABS (CANGP) oLT+0+001) GO TO 90 UPL @il
WOP= (KSA=#SH) /CANGP +WSUBS (HB) ~WSH UPL 42y
G0 T0 113 , UPL 43
90 WOP=1+615%TMG*PZ* ((HB* (10 .%* (=6e1*TM5*HB) 410, *% (=0, 1*THS*HTL ) ) )4 (SUPL 440 ;
1QRT (SLBR*SLBR+ (AZ=HTE)* (AZ-HTE) ) * (10 ,%* (=0 1* THS*AZ) +15 o** (-be 2*THUPL 45, f
f 25¢HTE) ) )) UPL 4t '
63 TO 113 UPL w7t
133 WOP=1.615%TM4*PZ*SQRT (SLBR*SLBR* (AZ-HTE) ® (AZ=HTE) ) *(10,%% (-6,1*THSUPL 460 |
1¥AZ)+10¢** (=6, 1*TM5*HTE ) ) #NSUBS (HB) =WSH UPL 49. i
110 CALL TBLKUP (WDP,TDsTHP,1) UPL 500 |
IF (NEWPROB) RETURN UPL 51y '
IF (TST=278.0) 120,150,150 UPL 520 i
r 120 K=2 UPL 53u ,
CON1=57+295*ANG UPL Y4
IF (CON1-90,0) 14G9230,130 UPL 55(
130 CON1=90,3 UPL 500
140 CON2=SIRT(DSUBL (HTE+HB) }/RS UPL 57.
IF (CON2,LT+24) GO 70 230 UPL 580
GO TO 160 UPL 59
150 K=3 UPL 600
CON1= (AZ=-HTE) /HB UPL bl
CON2=SLBR/HB UPL 62y ,
160  CALL TBLKUP (CON2,CON1,GAM,K) UPL 634 |
IF (NEWPROB) RETURN UPL b40
IF (TST=278.0) 18064170,17) UPL 654
1780 CBET=COSAT (HTE=HB) UPL obu
G0 TO 190 UPL b7
180  CBET=COSAT (HTE-3.G*RS) UPL 630
190  A=FIR*THETWF V*TV UPL 69
B=(FIR*TPH*THP+FV* TPV ) *RHO*GAM/CBET UPL 70
i RETURN UPL 71
e 200 WRITE (5,4210) UPL 720
$2=521 WL 734
| Ko1=1 UPL T4y
| RZTURN uPL 750
c UPL 700
% c PL 774
c UPL 734
' 210  FORMAT (20H RANGE LESS THAN 2RS) UPL 79
END UPL 8006~
SUBROUTINE PHASE (THyTV,TPHyTPV,TLUP ,CANG) PHA iu

COMMON /PASS/ SZsAZsDELAyAMAX yBETINDBETAsKHIRHOVIS,PZyHSL ,HIEL ¢HBLPHA 2y

88
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1yVEL +ALPHL y TMPLy WUAL yCPL oy XLEL +CRAF Ty DBURST yMBURST 9 ATMyCALyTLFFI PHA 3¢
COMMON /INFO/ RSyWSA4CANGP yWSHyTIsANGoFIRWFVsFHeDTLU+DCLL yTHSTU3TAPHA wi

1T0,FHBN,SLBRySAVE,TEFF PHA 50 {
COMMON /NEEDED/ TPE+TMB8yTM3yTP7 9y TMLyTMIyTH5,CONyPSLy TMo PHA o+
REAL MBURST PHA 7¢ !
REAL XsY 2422 PHA 3u ‘
EXPON(XyYoZyZZ)=EXP (X* (EXP {CON*Y) -EXP (CON*2Z) ) /22) PHA 30 .
EXPONA (X oY 92422) =EXP (X* (EXP (CON®Y) 4EXP (CON*Z))/22) PHA ii.
IF (ABS(CANG)+LEs+CO1) GO TO 8C PHA 11§
IF (TLUP.LT.HSL) GO TO «J PHA 124
IF (AZ.LT.TLUP) GO TO 10 FHA 130 :
THAZE=1, PHA Lud :
TVIS=EXPON(=4 0875 TLUPyAZ CANG) PHA i5( '
TPHAZE=ZXPON(=1644/VIS.HTE yHSL yCANGP) PHA 15U !
TPVIS=EXPON(=40875+HSLyAZ,CANGP) PHA 170 |
60 TO 129 PHA L8 ;
1) iF (AZ.LT.HSL) GO TO 2 PHA 19¢ )
THAZE=1, . PHA 2u. i
TVIS=EXPON(+08754yAZyTLUP4CANG) PHA 213 ,
TPHAZE=EXPON(=1644/VISHTE yHSL yCANGP) PHA 22. i
TPVIS=EXPON (=4 0875 yHSL yAZ y CANGP) PHA 234 |
G0 TO 129 PHA 24w
29 IF (ABS (CANGP) oLE++001) GO TO 30 PHA 250 !
THAZE=EXPON (16e4/VISyAZyHSL yCANG) PHA o
3 TVIS=EXPON(eUB875,HSL sy TLUP yCANG) PHA 273
TPHAZE=SXPON(=16¢4/VISoHTE yAZ yCANGP) PHA Z8G
TPVIS=1, PHA 29
G0 To 123 PHA 34
3 THAZE=EXPON (16447 VIS +AZyHSL+CANG) PHA 31y
TVIS=EY ON(sGB75,HSL,y TLUP yCANG) PHA 324
TPHAZE=EXPONL (=3,75*TM4*SLBR/ VIS HTE yAZy1,) PHA 331,
TPVIS=1, PHA 3uy
60 TO 123 PHA 35¢
«) IF (AZeLT.TLUP) GO TO €J PHA 35U
IF (AZ,GT<HSL) GO TO &G PHA 370
THAZE=EXPON (16447 YIS sTLUP yAZ yCANG) PHA 38.
TPHAZE=ZXPON(=16,4/VISsHTC yAZyCANGP) PHA «i.
TPVIS=1, PHA %10
GO TO 123 PHA &2L
53 THAE=EXPON(=16+4/VIS,TLUP HSL yCANG) PHA @34
TV.SSEXPON (=4 0875 HSL yAZyCANG) PHA wiry
TOHAZE=E XPON (=1644/ VIS yHTE yHSL yCANGP) PHA 450
TPVIS=EXPON(=.0875,HSLyAZyCANGP) PHA 4ou
GO TO 123 PHA 74
6) IF (ABS(CANGP) oLEs+1061) GO TO 73 PHA &bu
THAZE=SXPON(1644/VIS,AZsTLUP4CANG) PHA 430
TVIS=1, PHA 5i.
TPHAZE=EXPON(=1644/VISoHTE yAZ y CANGP) PHA 51.
TPVIS=1, PHA 524

GO 70 123 PHA 53¢




70 THAZE=EXPON (16.4/Y1S4AZsTLUPyCANG) FHA Seu .
TVIS=1,. JHA Suv !
TPHAZE=EXPONL (=34 75%*TML®*3LBR/VISyAZyHTE 91 6) PHA 504
TPVIS=1, PHA 57. |
GO To 120 PHA 584 ‘

8) IF (ABS (CANGP) ¢LEsoGG1) GO TO 109 PHA 53y
IF ((AZ4TLUP)/244LToHSL) GO TO 33 PHA ol 1
THAZE=140 PHA olt 1
TVIS=EXPONL (=2,*TH6* (SLBR=RS) yAZyTLUP41,) PHA ©20 !
TPHAZE=EXPON(=16.4/VISyHTE sHSL y CANGP) PHA o3v '
TPVIS=EXPON(=+08875 yHSLyAZyCANGP) PHA bhi
GO T0 120 . PHA 634

90 THAZE=ZXPONL (=3+75*THML* (SLBR=RS) /VISsTLUPAZs1,) PHA ©b50
TVIS=140 PHA 67.

TPHAZE=EXPON(=1644/VISHTE yAZsCANGP) P:iA 684 .
ToVIS=1.3 FE. b9y 0
GO TO 120 PHA 700

130 IF (C(AZ+TLUP)/244LT4HSL) GO TO 113 PHA 71. l
THAZE=1. PHA 72§ !
TVISZEXPONL (~2,*TME® (SLBR=RS) yAZ,TLUP 31,4} PHA 734 ]
TPHAZE=i. PHA 74G !
TPVISZEXPONL (=2, *TM6*SLBRyAZy TLUP ¢ 1) PHA 75. i

r G0 TO 120 PHA 704
11) THAZE=ZXPONL1 (=3, 75*TM4* (SLBR=RS) /VIS,TLUP,AZ,y1,) PHA 773
TviS=1. PHA 780

TPHAZE=EXPONL (=3, 75*THL*SLBR/VISHTZ3AZy1,) PHA 79,

TPV1IS=1, ' PnA 8ue

120 TH=THAZE® ¢ 3447 PHA 8iv

. TV=e3*THAZE®TVIS+.7 PHA 820

TPHz 3*TPHAZE+.7 PHA 834y
TPV=,3*TPHAZE*TPVIS+.7 PHA 84(

RITJRN PHA 851

END PHA bo(~-

FUNCTION GNFN (XyY,4K) QNe 13

COMMON /PASS/ SZyAZ+DELAyAMAX 9BETIND ¢BETAWsRHO VIS oPZyHSLsHTEL ¢HBLANE <o

19VILsALPHLy TMPLyHUALsCPLy XLEL yCRAF Ty JBURSTsMBURST yATMyCALyToFFI QNE 3.

COMMON /NECDED/ TPOyTHMEsTMIsTP7T o THLs TMG,TM5,CONPSL,TME QN 40

COMMON ZINFO/ RSyWSAsCANGP yWSHeTO ¢ ANGoFIRFVeFHyDELY9DELLy THSTL 9 TAQNE 5S¢

1T0FHBW, SLBRySAVE,TEFF QNE by

/ REAL MBURST QN 7
i TEMP=8,569992*TEFF*NW*TF?./X QNe 834
IF (K=2) 20,520,410 QN 9¢

10 CUN=240/73.0%FN QN 1vu

G0 1o 33 QNe 11¢

20 CUN=1.0 QNE 120

33 QNFN=TEMP* (TATL+CUN*THASTO*FHBNW®C03(240/3.3*%ANG)) QNc 13¢(

RETURN QNE 149
EN) QNc 1ou=-

SUBROUTINE TBLKUP (XyYsZeK) T8L 10

COMMON /PASS/ SZ4AZ40cLAs AMAXsBETIND,BETAsWeRHO$VIS,PZ,HSL HTEsHBLTBL 2o

13VELsALPHL s TMPLyWUALyCPLy XLELyCRAFTyJBURSTyMBURSTyATMyCALTEFFI T8L 34

90
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20

32

40

50

63

7]

1
20

32

U]

COMMON /INFG/ RSyRSAyCANGP yWSHyTOsANGYFIRFVyFHDELU)DELLyTHSTGTATSL

L1T39FHBW)SLBRySAVS s TEFF

TBL

COMMON /TABLES/ XX{18)+YY(5)4ZZ(5918) XXX (12)9YYY(1u) 222 iusic) o XTBL

1XXXE19) o YYYVU20) 9ZZZ2(20+19)+CX1(13)4CX2(8)yB(8,13)

COMMON /NEZDED/ TPbsTMByTHIZTP7,TMU,TMI, TM5,CONyPSL,THO

DIMENSION X1(2)

REAL MBURST

GO TO (27,30y4G,456+6U), K

X1{1)=X

X1i2)=v

CALL DINT (XX oVY9ZZs5415+X1(1)9X1(2),42)

GO TO 79

X1(1)=X

X1(2) =Y

CALL DINY (XXXoYYY22ZZ9109129X1(1) X1(2)427)
GO T0 73

X1(1)=X

X1(2)=Yy

CALL DINT (XXXXoYYYYoZZZZ923i9199X1(1)9X1(2)42)
GO TO 7¢

X1(1)=X

X1(2)=y

CALL DINT (CX1:3CX29B8989139X2(1)4X1€2)42)
GO YO 70

X1(1)=X

X1(2)=Y

CALL DINT (XX19XY14XZ21919929X1(1).XL(2)y2)
RZTURN

END

FUNCTION TEFU (YIELD,HOB)

T8L
8L
T8l
ToL
TaL
TBL
TaL
T8L
TaL
T8L
ToL
T8L
TaL
T3L
T8t
T8L
T8L
TaL
ToL
18L
ToL
ToL
T8L
8L
TeL
TBL
T¢F

THIS FUNGTION PROVIDES THE UNATTINUATED THERMAL EFFICIENGY AT THe TEF

SPZCIFIC YIZLD AND BURST ALTITUOZ
H=HOB*3.J43C~4

TeF
TEF

TEFUSEXP ((=345797123330E=-1-84804057359CE-3*H+7+1303010068E-4*H*H-1TCcF

102548003 745E-5"H H*H+6,4232u50535E-8*H*H*H*H) 2,30 25850 33)

RETURN

END

SUBROUTINE ATMOSP (AZsTAyPAyCA»S3G,RISLYATM)
RISL=.002378

IF (AZ-36089.0) 20,2U,3C

TA=518+688-.00350616%A2Z
PA=29,9213*%(TA/518.,688)**5,2561393
CA=49.,047895*SQRT(TA)
S$S6=(1.0-.00000689%AZ)**(-2,128)

GO TO &0

TA=389.988
PAz5.B322%EXP (=448663618% (10,0%* (-5 )*(AZ~-36089.0))
CA=968, 405

SSG=14814b6%*EXP (244L3I2*(AZ-36689.0)*1Je(** (=5,4))
CONTINUE

RZTURN

91

TcfF
TEF
TEF
ATP
ATP
ATP
ATP
ATP
ATP
ATP
ATP
ATP
ATP
ATP
ATP
ATP
ATF

be
S
YW
7o
Bu
1a
11,
124
i34
14
15
1006
it
i8¢
199
200
Z&U
22v
e3u
2ul
2oy
cbo
2T
280
v
3uv
3iu
320~
l.
2y
d
“u
Sv
ou
70
84~
1y

30
L1
5.
b
70
ol

lub
i1,
12,
13¢
140

D

e
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10

23
3

4

nwoOoOo

OO0

1)

END ATP

SUBROUTINE TEMP (Q,THP) T=M
CALCULATZS MAXIMUM TEMPEZRATURE FOR A HORIZONTAL PANzL SUBJECTED TOTEM
A TOTAL FLUX OF Q CAL/CM**2 IMPINGING WITH ANGLE BcTA TeH

COMMON /PASS/ SZ+AZ DELAyAMAX:BCTIND,BETA HyRHOyVIS,PZsHSLHTL 4HBLTEN
1sVEL JALPHL s TMPLyWUAL s CPLyXLEL s CRAF Ty U3URSTyMBURSTATHyCAL o TLFF I TeM

COMMON /NECOCD/ TPOsTME TH3sTP7 s TMALTMI s THo9CONPSLTHE TcM
RZAL MBURST TeM
IF (BETA«GT41457) GO TC 40 TcH
CALL ATNOSP (AZ+TA,PA,CA,SSGAyROSL,ATM) TeM
SM_M=ABS (VEL/CA) TcM
TBL=TA®(1.¢.18*SMLH**2) TeH
TF=(TBL+TA) /2.0 TEM
HA=C L 4OOOT*TMI®(SMLM*PA) ¥ % BPTA%% 4/ (XLEL®® 2*TF*%,543) TEM
TAJ=e 248*HA*SQRT (W) Z/(CPL®*HWUAL) TEN
IF (TAU=.2) 1d,10,20 TeM
TPMAX=1,0134=7147*TAU TeEM
Go 10 33 TeM
TPMAX=,0627=0362%ALOG(TAU) *,43429 TeM
QE=Q*CIS (BETA) TeM
QAA=QE*ALPHL ) TeM
TM2=TBL+QAA*TPMAX/ («27115%*KUAL*CPL) T
RETURN TeM
HRITE (6453) TeM
RETURN TcM
TcH
TcH
TEM
FORMAT (22H RECEIVER BrlLOW SOURCZ) TeM
END . TeN
SUSROUTINE DINT (XXoYYeZZsMeNeXyY,2) DIN
LINEAR 2 CIMENSIONAL INTERPOLATION DIN
EXAMPLE-GIVEN THE FOLLOWING TABLZ.AND X AND Y VALU:LSIME CAN DIN
1INTERPOLATE FOR APPROPIATE Z VALUE DIN
XX AND YY MUST Bc IN INCREASING ORMIER DIN
XLt X2 X3 DIN
1Y1 211 212 213 OIN
2Y2 221 222 223 OIN
3v3 231 232 233 OIN
COMMON /PROBLEM/ NCWPROB DIN
DIMENSION XX(N)y, YY(M), ZZ(4y4N) DIN
LOGICAL NEWPROB OIN
IF COUXQLToXX (1)) oORe (XaOToXXIN)IDeORU(Y4LToYY(1))eORe(YeGToYY(MIDIN
1))) GO TO 78 OIN
MM=M=] OIN
NN=N=1 DIN
DO 20 I=i,MM DIN
IF ((YY(I)elLEeY)eANDo (YY(I+1)oGCaY)) GO TO 19 DIN
G0 10 20 DIN
CL=(Y=YY(IDD/(YY(I+1)=YY(I)) DIN
I1=1 DIN
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I12=1+1 UIN
GO TO0 30 DIN
CONTINUE DIN
D0 50 J=1,NN ODIN
IF ((XXEJ) aLEeX) eANUe (XX (J#+1) e GEeX}) 30 TO 40 OIN
GO To 50 DIN
C2=(X=XX(J) /7 IXX{JeL)=XX{J)}) UVIN
Ji=J ODIN
Ja2zJ+l DIN
GO TO 61 DIN
CONTINUE LIN
CONTINJE ] 0IN
212272 (119J1)¢CL%(Z2112,J1)}=221115J1)) ODIN
Z237ZZ411,J2)+C1%(22(12+J2)-22(114J2)) DIN
L=11+C2% (22-11) DIN
RZVJRN 0iIN
HRITE 6,88) X,Y OIN
NIWPROB=.TRUE. UIN
RETUFN DIN
DIN

OIN

DIN

FORMAT (1H1,26HPARAMETER OUTSIDE RANGZ #X=9£15e842X92H7=9E15 ¢b) OIN
EN) DIN
BLICK OATA 801
COMMON /TABLES/ XX (18),YY(5)92Z2(5+18) 4XXX(12) oYYV (1L} 222(1.912)+XBDs
LXXXC19) o+ YYYY(20) 9ZZZZ(2001%),CX1(13),4CX2¢8)+B(8,13) 801

DATA XX/3692¢GGCOOE+00+s4400300E+IT960Jd0000E+UV8e000u0LPUTsaovilULBUL
1€¢0141,50000£+40142.00000£401,2¢5000040193.00000£¢01,4,00000c+01,5B01
2000C00E+71+7,00000E+01+2.00000L+32+1.1000028402+1450000c43243000L00uB0L

3E+(2+41.00000E+03/ BD1
DATA YY/2.0G000E+03+34CJ300540359e0YJICE*0395400000E+03 noviLuluitubil
13/ BO1

OATA 2Z/8.45000E~01+9¢05000c=0193¢43JJ0E~0249¢700vvE~0.990750bic=uB01
1147¢40000E-01+8440000E-U19848CCIJE-1+8082000k=0193010uuvc=uvlsb6.83B01
20C0E=01+7.84300E-51+8¢17000E=0193+43300E-0198.62000E=0140e23000c=-0B01
3147.59000£-01,8,03000E-01+8.20000E-0148,39000E-0195.300002-01,7.38B01
4C00E-01+97¢81000E=-01+749800UC=01+3e213)00E~Ui9be2bidluc=01,y70ibuUuE=LB0L
51,7.6000)E~01+7¢80000E=0198¢000C00E=-01+5475000E-0296080uduc=u1y7022804
BCOGE~0L 970 4500C6E-01+7460000E~03+5¢51200E-01+6050000c-01+6096L0uE=-LBDL
7147417000E=01+7.33000E-01,5,39000E~01+6,28000£0146074000c-01,0.98801
B8GOCE=-D1+7415000E-01+54180030E-01+6011J00C-01960480Uuc=0146e7b30uvE=uB01
91564960 UJE-01 9404 GO0E-01+5,81003C-01+6423050E-0190048G00E-L1+6.62B01
$000E-01+44720U0E=01,5e59000c=CLls0e01)30E=01+6021000E=-01+603806uc=-iB01L
$1,4428000E~0145,19000E-04,5.58000E-94,5.79000E~0145,32000c-C1,%.00801
$000E-01+4¢82000E-0195+2000GE=C1+5e41)00E-0145455000c-01930b6uubuc=uB0d
$144452000E-01444%00J0E-01+5.10000E-01+5.,21000£~0193,40000c-01,4.02B01
$00CE~0194e40000E-CLs%e5500C3=U194e63)00E~01920400J3E~01+240C000LE-uBOY
$1,2.90000E-01,2.50000E-01+2.70000E-01,+1.00000c-0141.00000c-G1+1,00B01
$00CE-G1+1.000G0E-014103008C2~01/ 801

DATA XXX/2.000002+0043.00000E+00+5433000E+0047.500005400+1.G0000E+801
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101,1,50000E+01+2.00000E+401+2e500)3E+319300000CE+0Ls%eTUJLUE*LL9540B01

20CQ0CE+01,1.05000GE¢C2/ BoL
DATA YYY /0491 o00UGGE+DL+2400000E40293.000002+4019440433uc4ulydevuuvBil
10E+0146,00000E+014743GL00C+0498413CG)IZ4GL9900LUG0ESSLY/ 601

DATA (ZZZ2(I)yI=1,050)0/94588%0E=G2+1+40)000E-U191e1318JE~01+1.29073~801
10891043710E-01,1056880L=0191¢6332JE=119145960UE-U191e3b64Luc=ulslelbil
250G0E-01+1,960006E-C191¢9857UE-01+1¢93370LE=01+91+95520c=019190496F~60U1
30191.80120E-C1491460330b=0191¢31153E=0109e58700E=0297e3udbuc=u2y3428B01L
47130E-01,3,00440E-0192.81630F-01+2¢55980k-vl9cel7uuc=ulyleb774.L=-BDL
50191045640E-0191.01420E-04+90025))0E-J294e3000UvE=0293.66835E-0U1y3.58BU1
67430E~01+3,28430E-014288330E-019264)040E-u1+1,882d0c=U191434800E-BUL
701'80‘087305'029‘0.59100£'02920800)0E'JZQ“QOUgsbG'Ol .3.87260:'019305301
£3020E-01+93.05000E-0192¢48740E=C1+1¢87770E=c191.2852uk=0L1y74022uvut=bBUL
902,34756U0E-02+20160006-0294c¢33023E=J19441794Cc-0193e78344E-0193,2801
BLlI7CE-01+2455870E=0191¢87000E=0191¢2196LE=01+0¢73000c=0292¢928u0c=B01
$0251.40000E-02/ BO1

DATA (ZZZU31)+1=619220)/4450130E-0114¢33600UE-U1+3091250E-uls3¢30u7006BUL
1E-01+2¢53620E=01918637GE=0191413480c-0L1+64274uiE-32+244980ic-u2918Dia
2¢10.00E-02+4.60080E-01,%,43d90c-0193,390606-01,+3.35770E-01,2.61970801
JE=0191.85390€-0191.16360E=0495¢93260E-0292¢24200E=0298e300Loc=u3y4B01
Le6b720E=0194049450E-0194e04370E~)143.39300uE-01+2.63340c~0i91.857cuBDL
SE-U191e14900E=0L95e812006E=0292437303Z20297eb00CU0E=03rke?510ii=u1y4BOL
6.57510E-0194¢10960E-01,3.43360E-31924652108-0191853402-0141413120601
TE=0195e57800E-02+1e861C0E-02+5¢339002=03ireBUUBVE=IL194e02320E~01,y4bUL
8¢14930E-01430462906.20192¢0632JE=9191¢85120E-0191012030E-v1s5en300.BO1
9E=02+1¢73200E=0294ed00L0E-C39%e9001)5-02099447193J8-0294,22860c-01,3B01
$51520E-0192.68450E=0191e84560E-019109800E-0195415400c-02+1.47000801
$£-02,2,03030E-03/ BO1

DATA XXXX/0e91.00000E+(0G42.400005+00,3,00060£+¢3094,00000-+00G45.300801
100E+00,6000000E+00+8,0CJ00E+004+1,000230E+401+91.20300c+vlyloe4duvictulnOl
291.6G0002401921.8)J0G0E401+24J00C)2+4010242000LCc40192000d33E¢400934000uBOL
3002¢01,3.50000E+31,4.000300E+01/ 801

OATA YYYY/0492.590002-0145,00000:-01,7,50000c-0191,00000c+00Gy1.500801
10CE+0092¢003000E+3J0, 300 d0E+0Jd y4e)0)iE+0J90euvil0dE+d098evvivubtuuBOi
291.00000Z40191200C0E+C191440000401+18C00ubE+ulo2e20UviE®uiscebuuBLL
300E¢01+34000J0E+01+3,56000E+G194.030%)IE+01Y 801

OATA (22ZZ(I)I=1,95)/1.00006E400+4424300c-01+1.6%4300c-01,4,29000c801
1-0291¢00)00E-03+6¢7100CE=U291099)00C=J194e53630E=01+6e67030E=0199.BN1
2720C0E<01+1016700E+0091e31CJ0E*03)91041000E40091,485J0E400121¢29406::801
3¢00,1.66900E+0091e72200E+009170400Z4001e810Cuc+0J9148350040uy97.804
407000E-01+5¢37500E-01 y%4e19600E-0193,334£0E-01,2,69300E-01+2.6090(EBOL
5=0193¢11000E=01+5¢0340CE=-01.6+35110E-319F¢73000E"F19LelbuiductbveleBOL
6300°0E+00+1+40000E+00+148C)0E+02+1459200E¢0U91.668J0E+0091072,00utB01
740041476200E+0091.8060CE+01914832302+00r4eb7vuvE=0L94e3100uc=i1l,y4.B01
836600E-0194430200E=0194e37200E-019%0e4B8000C-01,4.72400E-01+4.>7100£801
9=0197420600E-0199¢63000E=)191e14300E+0091.280C0c+001103820vE+VUuyl.BC1
BURUCOE+4U)91458200E40GC+1466030E+0)91471200E40091.75600E+400+2.799UUEBDL
B¢0091.82300E+0093416J0LE~0193¢22600E-0193.435C2c=0143472400c-0144.601
$O0CHL0E-0194456300E=01 95¢085J0E=71+6617260E-G197¢320u0E-01+9.425iuEBDL
$-01,1.,12300E+0091,25800c40C914350002+40091,44%000c4004+1,50600c+00,1,801
$646.0E€0)91e702C0E400+1.7+SJ0E+0)91+79000E+C09148190)E+U02443000EBDL
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$-0142:49003E~01+92¢70006E~0192¢96020C-0193.290U0E=01y2e9570uc=0154.801 730
§625C0E=01+5,04800E=-0197403700E-0199408200£-0391408500E¢30,1,19100c801 600
$4¢6091032600E¢J091441000E#004145423CE¢0GC/ 801 381L
DATA (Z2ZZZ2(1)1=569190)/1.,640G0E+00,1.686600c+0091.73700c¢00,1.,7800801 020
1024¢3091.810G0E400,1456200E=019203000J)E=01+20177J6E=ulole3bulli=ul,801 B3¢
22467200€E=0193426500E=0193695700L 231934263000 =U196¢3500uc=ulybe000uBLL B4l
J0E-C1910J3800E+0391¢18LC0E+0094e292))E¢0091e38100UE+JU91e928LurtvusBOL bO0
41.61G00E+0041.67200E+0091472200E+00+1477000E+0G+1479500c¢00,914064940B31 800
SO0E~U192e72000E=0191080€00E=31+243)03)E=019202U010LE=d192e7370ubE=ul1,yBUL 870
63.34400E-01+4¢50500E-0195¢722006E-01983¢C0000E-01+9¢81100C-U1y3i0127uB01 884
70430010252 39E40092e34100E40091048623c¢06091457900L+0)91-04Y9.0c+00,B01 89
81.700600E+0041475300E+00+1478400E+00+1,24000E£-01+1.23000E-01+143200801 900
B0E=-01.1046003E-0191659900E-019163652)c=0192042900E=31930b4buE=ul,BD: G1.
B4eS5000E-0196e6740CE=0198452700E=0192100600E+00921013300E+0LyLeCuouBOL 928
$0E+5091049900E¢00,1452000€+3C0+1400003E¢40092405300c+0091.7216G0c+00,601 930
$1,76000E+003+9:9530CE=02+5eCi0JUE=T1y1065000-0191¢15000E=uly1.2370BOL 940
BOE~U191e48500E=0191,82(30E=0192¢02000c=02+3.53600c-0195445700£-01,801 950
$7:26900£-0198¢84100E=0193002200E+009101400ULE+UU1432100E+00104514BDL 960
BOE+0092e54700E¢0091462136GE+00,1930005+¢0091473500E+J098.300002~02y801 970
$8.50000E-0298¢900006E=029924¢1J006G2-329140C000e=ul191417000E-uls10e430.BO1 94,
$30E-0192¢)5000E~01+2¢78L06E=01940410702=-01/ B01 99¢C
DATA (Z22Z(T) 41=191+285)1/7601C0063220147¢680U0U0E~0199,38Cudc-"11914028B012LJ¢
1002+¢00+1.22800E+00914373C06¢00914478JJE400914502G0E+0291.649%ulE+0uBO1LVLS
291.70100E¢00,47412000E=0297020000c-02-7456070c-0298,000006-02+8.460801102u
300E-0299¢82000E=)291¢16600E=01y.e647 J0E=0112:¢2490U0E=34s300Dwvit=018011u70
b95¢1730)E=01y6e65h(0S=(196eJ00LIE=0199024400E-Vi91e13100E¢001.206BULLLML
500Z+¢0091401CUE®*J0+1450300E¢00,14600J0E+0091.60300E+98y0e240ubb"02BUL1V3Y
696¢30000£-0296050000E=62960905G0E-0247200006-0298440000c-02+9,8008D014000
70CE-02+1,38030E-0191¢85000E=0193,370J)uk=01+%4¢39000cE~d195e710ubic=0iBU11u7(
897¢060005=0198¢3000E-0141ed40LUZ¢02+1020300E¢udol1e3290dctiunlie’32BD11Le
G005¢0091e54300E400910617U0E®00+5¢55)1)0E=02915¢0u000E~Jd2y5¢070udE=02B0110Y9J
$460J0000E-0296043000E=02970230002-0248438000£~02914153C0c=01+1,250B011100
300E-0192¢603J0E=0193e745i0E-01940983]dE-01+6420302€=d197.383u0L=u1B011110
$99.46700E-0191.12000E+0091.252002+¢00+1437000c+0041.48400c+00,1.5678011120
$GIE+0C)4e98000E=U295¢0L3GIE=06295¢05)J0E~0295ecutittidn=)2954650LulL=L2B01i130
$16090000E-02-7¢25000E~02994300002=-02,1431000c-01,2¢190002-01,3.2108011140
$00b=0194¢32000E=0195450003E=0196¢56)20b=01+y8¢61000E=d1yled9uilictlcBOLLLO
$91018100240991.300002+00,1¢437002¢00+1.51000c+90944540002-02y44540BU111060
$00E-02+14+54000E-32+4e9(J00E=02+5.38)10E=-02/ 801117,
DATA (222401)91=286,380)/54050002=0290.46000e~02+64.02000£-02914148BU11184
100E=0191¢89500E~0192¢79900E=0103¢802JuE=0194ed8JUuE=0195¢898.0t=~uiBO1119¢
Cs7eB87400E=0199¢61400E=-0191411800+403+14234ulE+0091+35900L+duyleub3B01L2uL
J0CE+0093¢05000E=029309%2d0L=029%40)00J3E=020401ud00E~d294e3uuvulbe~bEBOi12LY
494,060002-02+5.6G000E~02964700002-0298.900°0N£=02+1,42000E-01y2.480B011220
S00E=01+2¢99000€E-0193.88030E=01,%¢82)JJE-0) 0¢52000E-0198e20uuidb=c1BD1123.
£99.83000E=0191¢10900E+0091¢2380024060916357.040L+u093e33GudE="uly3e3iuBDll2y
700E=0293430000E=22y3¢4C000E=0293¢370J0E~0295¢9320803E-0294e370nbe~02B01125
895e56000£-02+7¢17000E-02914152002-01+1471400E-01+2,37200-0153.0808011¢260
900E-0193¢88100E-0195¢4€900E~0197eI42)JE~01+8052006E-01+9-81500b=01B01127
$91012300E+4306+92162«1U0E+(L092+8600G0E=02+2¢80000c=-029208uvd0le=ucrc80uBOL1L2BY
$00E~0292490000E-0293430000E~02+3.60000E=-02+4.100C9E~02+5.60000c-028011294
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$99:300002~0291432000E~L1924300idC-01924520006c=0193.180C0E-diree570LB01133.
BOJE-01+6¢03000E=3197443500E-0298e48)3JE~01+9496060E-01v1el88uvbtunl 102310
$£+2.50000E-0292,50000c-02+2450G002-0292+50000E-02+2461003c-02+2.8206J21320
$00E-02+3,08000E-02+3476U0DIE~0C 973 IJE~02+76240060E-U2980v04bib=0u3iBOL133y
F91047700E~01,1,92060£-0192447900:-01+34030006-01+4.85500E~01+00906011340
$00E~01,7¢29300E-01+847CG00E~01914008)3E40G/ 8011354

DATA CX1/0695:00330E+0L 4640J000E+00+7.000002+00+6400000:+¢00,+9.00008013300
10E+00+1400003E+011450G00E+3292030002c461+2650000c¢)1y305%50idbuc+alyBOLL3T70

24.500002¢0149,C0000E+0G1/ 801138y
DATA CX2/0095¢G0000E+0391e0000CE®3%yie5C0J0ctitroiudluEtunyle5auuBDLL3Y
105+¢0493,00000E+04 960000005 ¢04/ BU11400

DATA (B(I)9I=21450)/009009009009d2900sdosbosSeuvdllErIdnleloubE+uiBOLIlnLL
191.72000E+401,242800C5¢C192¢30000E¢01+30%000UuE+0193e749000L¢+uisSeduvBiLLGy
200E+031+6,00000E¢0091¢218000E40192e630JdE+0192012000E+UL92057buctulBD11430
393.13000E+02,3,48000E+01,4400000=401,7.G0000C+uld9162000dcC+ulsle59uB0LLuny
GU0E+0192.06000E+01420410V03E*0192632)13E+0193028300c+0294e450ucE+G1BULLINDY
S98eC0003E+00+102400GE+01+12459000c+%1+91097000E+01+2.31330c+¢5192.76uBD1140OV
5002+401+3.12000E+0194029000E¢0199¢303JJE+0091630300:+02 92008003 +blbUILGTL
791.95000E471,2,26000E45192¢030002401,2,993002+0194e130uuc*liyledvuBllinvdy
8005+01+1,360J0E¢31/ Buiia9.

DATA (B(I)+I=51,104)/1465005E+0G2,21e950b0e+61y24230uictdl2.55000E+B0LL5uy
1019290000202 9043 C0GIE*019145003IE+01,51740C00c+01+1692000E+019241BUL1510
25000E+0142.35000E+04+2.58003E+01,2.8C000E+01,4,05000=4¢0192+00uvuvictBO11520
S0192¢17300€E¢0192¢31000E+01924180JJE*J192e630d0cv0192e810uu 4019209801153
+800GE+01,3.900005¢01,245U00JE+0192¢6500G0E+015247300sc+dl1s2.bbubu¢BT1154¢
50192¢96000E4¢0593412000E401+3¢25030E¢0193¢90000E+0193e50dulctvly3.66011550
60000E+01,3.67000E¢01,3.74000E+01+3.83000E£+401,3,900002¢01,3.98000c+6011506v
701y4e4b000E+01+94e5CC00E+02940¢5950)1E¢019400500uC+C1,4e6930dC+.1,447BU11570
85023JE+01,4082000E+01+44968CIE+01+2e220CGE+01,9,u0uiuE+01yFeLbuLUE®*BDLLSEY
901,9,00030E+01+9400000E+01+9:00033€E4)1,90u00ut¢01,9.000002+u1,9,uBD1153¢

$0090E+01/ B0116040
END Blile6iv~-
SUBROUTINE SABERCM (SRCMyHZCMyHGCMyHBCMyWCMyDELPCMy) HORFyTSANCASE»SAB 1.
1I°R0817 SAB 20
SAB 3w

THEZ ORIGINAL VERSION, SABER, DESCRIBzZD BELOW HAS BECN MOODIFIcO BY SAB v
CRAIG E MILLER, CAPT, AFWL(SAB), KIRTLAND AFBy Ne MEXey 2471711 SAB 5.
EXT 2051 TG OETERMINE ONLY THE OVZIRPRCSSURE RANGE SOLUTION ANG S48 ol
TIME OF SHOCK ARRIVAL WHICH IS ONE SPECIFIC USE OF THE ORIGINAL SAB 7¢

MULTIPURPOSE PROGRAM, OCTOBER 1372 SAB 84
SAd 96
PROGRAM SABER (INPUT,QUTPUT yPUNCH,TAPZ5=INPUT,TAPEG=0UTPUT) SAB 1lvv

IV FIVBIVVBVEBIELBBIIIBIIIIIIIVBPB IRV BB BB 830088500 114

THIS PROGRAM CALCULATES THE FREE-FIELD BLAST PARAMETERS ASSUCIATE0SAB 12y
WITH THE DETONATION OF A NUCLEAR WEAPON., THE MODEL USES SAB 13¢b
SIMILITUDE TECHNIQUES BASED ON THE I3N M-PROBLeM 1-KT SE& Le~El SAB 140
CALCULATION., THE ORIGINAL VERSION OF THE PROGRAM WAS WRATTEN BY SAB 150
ARTURO V. SERRAHO OF TECHNOLOGY INCe THE PRESENT VERSIOMN IS THE SA8 1oV

RESULT OF AN EFFORT TO EXPAND TH: CAPABILITY OF THE CODE AND SAB 17y

WAS WRITTEN BY CAPT Ne. Re DASSOW AND MRe A, Lo SHARP AFHWL (WLAA) SAB 180

KIRTLAND AFBy No MEXe PHe 2471711 EX. 2438, SAB 134
96

g g

I

b

PRSI = .



-

(3]

CEA IR R R R R A L R R R A R R L L R LR AL AL S L AR A R LR L AL A XL L L L R V-]

COMMON /TRIV PZyPGyPByHZyHGyHBIPZRyPGRWPBRyAWSRyFRWSREWALPLcRyALP1SAB
1E4R904PBPZyRyPBRHy INCOMP SAB
LOMMON /SENSE/ CFS SAB

COMMON /COLOs CF11(2)4CF22(2) yCF33(2)4CFu&l2) yCFD512) 4+CFR(D)+CF1 (75A8

1}4CF2(7),4CF3(7) SAB
COMMON /TAB/ TABLI (69),TAB1D(69)4,TA32I(02)4+TAB2D(22),TABIL(09) 4TABSAB ¢

130(€9),TABLI(18),TAB4D(18),TABSI(26)+TABS5D(20),TABOI (03),4TABLD (69)SAR
COMMIN /CON/ UL2(7)4UL3(8)4ULL (8) 4UL5(5)4Cu(7)+C5(7)+Co(7)4+C7(0),CSAB
1808)9C9(8)yClu(8),C1:(8),C12(8),P2(5),P3(8)4ALE(41),ACF(13),CF(13)SAB

COMMON /PNT/ RA¢STOsPHIRySHByST ¢ XKKy ALTSRGHT 9 XKKX SAB
COMMON 70VP/ DELP,DELPDyDELPRyCONT NIT,XITER SAB
COMMON /TBLKUP/ L1sLFoNAIOY oXL (13))yNNEX SAB
DIMENSION P(3Y, H(3)y PRI3)y TEMP(3), TM13), RHOL3), SS(3), SUBS(ibAB
12) SAB
DIMENSION IHED1(543)y IHED2(342}y ID(28)y STP(LIG)y HTP(15:) SAb
DIMENSION I01(2) SA8
EQUivA ENCE (Po4PZ)y (HeyHZ) 9 (PRyPZR), (RHOZyRHO(1)), (RHOG,RHO (2))SAB
19 (RHOByRHO(3))y (SSZ4SS(1))y (55Gy35(2)), (SSBySS(3)) SAB
DATA (IHED1(J) 4J=1,+5)/50H OVERPRESSURE SOLUTION SAB
i / SA8
DATA (IHED1(J)+J=6,10)/53H TRIPLE POINT PATH SOLUTION SAB
i / SAB
DATA (IHEDL1(J)y4J=11+15)/50H RANGE SOLUTION SAb
i / SAB
DATA (IHZD2(J)9J=143)730UH / SAB
DATA (IHED2(J) 9J=4y96)/30H (HITH TIMPERATURE CHANGE) 7/ SAB
DATA (ID(J) 9J=1928)/72HSRy2HHAZ 42HHG 921HHB 1 HWyIHTSA, 2HF Ry IHSFV 9« HUCLSAB
1P s3HPMY g IHPOO ySHSDELP y4HRBARy 1HRyWHALFA » JHSRE y SHALP L.y IHSTO,2HRA 9y 2SAB
2HSTy 2HHT ySHPOGOP s 4HPDMV o4 HPOOD ¢ 1 HQ s YHRHOZ ¢ IHSS 2 9 IHGF =7 = SAB
DATA (IUL(J)9Jd=1,2) 74HHORF y4HHIRN/ SAB
DATA CF11/74599829717,459990265538/ SAB
DATA CF22/-48131210604-0834545672932/ SAB
DATA CF33/740537960684+42015380832847 SAB
OATA CFU4/,178602593y-4042235077752/ SAB
DATA CF55/.1373329814,0038208822887/ SAB
DATA CFS/1.857 SAB
DATA CFR/e59¢891¢291¢693e( 91047/ SAB
DATA CF1/0e9=eb84b9=016259=el59~e3079¢CL01211y5e/ SAB
DATA CF2/e04999142943904725904205)96042Ly=elu3bbb90e/ SAB
DATA CF3/.007G6769=e154024490195,03549e50400849¢57704494591/ SAB
""."'..'4."'".."".""""..'.“SAB
OATA IDOIY/G/ SAB
.""""“""‘#'.“““."""("""‘.SAB
INTEGER SAVCASE SAB
'-'-.."-'-'-'-"."."""""."".‘.‘.".“SAB
SR=SRCHM SAB
HZ=HZCM+HGCH S5A8
HG=HGCM SAB8
HB=HBCM+HCCM SAB
W=HCHM SAB

&7

Chiv
21y
2248
¢33y
24y

4y

4240
w3u
L2
45¢
4o 0
w/o
48y
434
%040
5iv
2210
53,
Suu
LI
%500
57
S56u
59¢
600
el
b2u
o3
owl
CE
b6
-YA"
680
69y
Tiu

S,




33
4]

OO0

o0

53

DE.2=DELPCHM SAB 714
P T S T S S SR S SR Y ST SRS S A S R E N I B A B RN Y- 4]
NPRDB=0 SA8 73C
R13=10C¢17/57 296 SAB 743
R90=90.0/57.296 SAB 75¢
R13:=130.2/57.230 SAB 7ou
PO S SR B ST S SN S S SN S S ST SN N S BT ST SR Y Y S JEE R R R AR A AR A A SAB 770
IF (IDOIieNSed) GO TO 20 SAB 73¢
U S N S S S ST ST S SN N SN N SEE R IR I K A B AR A A A 3 5 5 8 8 SAB 79“
D0 10 J=4.18 SAB 8us
TABLI(J)=TABLI(J)/57.296 SAB 410
TABLD (J)=TABLOD(J) /57,296 SAB 82i
U SN SN ST R S S ST ST NP SR S NEE ST SNE SN JEE SN R R R K A A K AR » U B 8 SAB 53“
I031I7T=1 SA3 64y
PO S S S S S S T S SN SN SN ST SN SEE SN BT SR R R B BN BEE R K K B B R K R 4 » SAB 850
NN=70 SAB bo.
00 30 J=1,69 SAB &7,
N=NN-J SAB 884J
TAB3I(Ji=TABLD(N) SAB 690
TAB3D(J)=TABLI(N) SAB 9
PMVD=0. SAB 91
PMV=C, SAB 92.
NPROB=NPROB+1 SAB 930
ORI S R S S S S SR U ST S SN SN Y T I SN S AR AR A B R B L 2R 2 .SAB 9““
READ (541190) XIHB ¢XMHByXIHI s XMHZ SAB 9o
IF (ENJDFILE S5) 1130,40 SA3 9o6u
IF (NPROB.GE«2) GO TO 1130 SAB 976
XIHB=X4YHB=XIHZ=XMHZ=0.( SAB 93¢
40 IF(NCASCeGTe0) WRITE(H41140) NCASZ SAB 99
PO I NI T N T T S S S S S S RN NN Y SN NN NNY I SN BN N N IR BN I I R ‘SAB;OGU
CHK=1, SAB1uls
PSL=21164217/144, SAB1LZy
N=¢ SAB1L3G
XPRNY =y SABluuy
NIT=0 SAB1050
YITER=D. SABlLou
XKKX=0e SAB1.7v
0V2R=(. SAB1.8y
CONT=0. SAB1G9J
DE.20=0. SAS11..
INCOMP=) SAB111ly
NPT =0 SAB112&
JTP=0 SAB1133
LPL=0 SABL144
SRE=G.0 SAB115y
AL21E=0.0 SABlilou
ST0=0.0 SAB1170
RA=G,3Q . - SABiidv
3T=GeC SAB119v
HT=J.0 SAB12uu

3 5 % B B E NP B BB B BB NS BN B ¥ ¥NB1210
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<)

60
7)

80
9

100

(g

12}

130

IF (TSA.GT+0.0) TSACM=TSA SAB1220
% % B B % ¥R R R SRR E RSN EEREE LSRRy ‘sAaldzL
TSA=0.0 SAB124u
IF (CHK-14) 60110542 SABlé2>s.
IF (XIHB) 8N,80,70 SABicloe
HB=HB+XIHE SAB127w
SAVBURS=HB SAB126¢
IF (HB=XMHB) 80,8340 SABi2I.
IF (XIHZ) 100,100 ,90 SAB13.¢
HZ=HZ+¢XIHZ SABL31u
SLVALT=HZ SAB1324
IF (HZ=-XMHZ) 120,120 4C SAB1334
IF {XIHBeEQoeJe s ANDeXIHZ:eEQede) GO TO 40 SAB134&
60 TO 129 SAB135.u
BB ¥ X R R BN N BN EE R EE R BN FE RS ¥SAB136,
KCASE=2 SABL137u
110 READ (541180) KCASLIKTEMP ¢KDZLT9ySRyHZyHG sHByH9OcLP SAB1344
KTEMP=KDZLT =] SAB139y
U ST ST ST ST N S S S SEF N SR SR S BRI SN L Y I SN B R S I R I B ‘SABl“GU
SR3V=SR SABlaely
WOR=HW SABL420
IF (HBeLT«250004) GO TO 130 SABied.
CALL SETUP {ACF91,291397900390,+0) SABl 4wy
CALL MACURE (CFsHBsGs09sCs09s0+LERICFF) SABLlase
W=CFF*WOR SA31460
IF (CHKecCQe0e) GO TO 200 SABluls
IF (KTEMPJ,EQ.0) GO TO 150 SABl14dy
IF (XIMBeEQeUweANDeXIHZetQeie) ©0J TO L&y SAB149.
KTZMP=0 SAB1500
WRITE (691340) SAB15iv
8 % B B X B BB B E S EENE W LR NV NN RN ESABLE2L
WRITE (o5.1140) SAB153u
140 READ (5,1200) TEMPS,TM SAB1540
60 Y0 1130 SABl554
% % % B % % B PV R RN RN R R YR EE 1SA815°“
IF (KDELT.EQe.D) GO TO 178 SAB157.
IF (XIHBeEQeGoed«ANDoXIHZ.EQede) GO TO 16w SABlooc
KDELT=0 SAB159.
WRITE (6,1350) SABloue
'S N N N B I T T Y I SN R NP R SR T JEF ST SN Y Y JEY N I SR R R B ‘SABlBlU
WRITE (5+1150) SABlo2y
160 READ (5,1200) SUBS SABl63y
GO TO 1130 SABlowy
YA EE NN N T T U A ST S ST I TN P JEE T UEE JEY BN JEE SEE I BT IR I I IR B R IR ‘SABibﬁﬂ
IF (KCASE+EQeZ) GG TO 190 SABlobou
IF (KCASE.EQ.0) KOPT=( SABlo7¢
% B % ¥ ¥ %8R BB R RN E RS EEEE NS 'SAEleU
IF (KCASE.EQe2) READ (5,1210) KOPT SAB1lo9y
KOPT=1 SABL7LC
F % % % B % B BN R YR YRR R % % ¥ ¥ ¥ ¥ 2N ‘SA8171G
KCASE=KCASE+1 SABL7240
99




227

230
24)
251
250

270
282

29
340

3110
32)

330
340

350

363

IF (KCASE-3) 200,200,160
PRINT 1176
G0 70 50

SABL73(
SAB174¢
SABL754

% 8 2 8 B % B 8 8 8 B8 % % EF B EEEEEE RIS N $SABLTOL

WRITE (6,1160)

190 READ (5,1190) PMV

GO TO 1130

K=KTEMP+1

IF ((XIHBoGTo0eosOReXINZeGTo0e) «ANDGK4GT41) GO TO 210
WRITE (691203) (IHED1 (JyKCASE) yJ=145)9 (IHEUZ $J9K)yJ=1y3)
IF (KCASEJNEe2) GO TO 210

IF (KDELT.EQ.0) GO TO 2il

IF (KTEMP.cQe.3} GO TO 210

WRITE (6,121¢)

KTEMP=0

IF (HB.LT42501900.) GO TJ 22)

WRITE (6,1260)

WRITE (691270) HB

IF (KCASE.EQe2) GO TO 1CoJ

GO 10 58

IF (CONT«6Teled GO TO 250

IF (KCASE=-1) 230,230,250

ALTM=ABS (HZ=-HB)

IF (SRSV-ALTM) 2402504250

WRITE (5,1380) HB3,HZ,SR

IF (XIHBeGTe0s~0ReXIHZ.GT40.) GO TO 58

GO TO &9

IF (XITER) 2604260 ,390

IF (CHK) 278,270,280

IF (DVPR=1.) 3104340,390

SR=SR/1130.

DO 290 J=4,3

CALL ATMOS (H(J)sTEMP (J) yOENIRHO(JI) 3 TRyPR (J) ySS(JDyVCyKERD
IF (KER.NEo.1) 69 TO 300

P(J)I=PRJ)*PSL

60 T0 353

WRITE (6+1250) JyKEx

GO T0 1260

IF (XIHB) 330,330,320

CALL ATNOS (HB,TEMP (3),DEN,RHOByTR P 27ySSByVCyKER)
IF (KER.NE.1) GO TO 30C

PB8=PBR*PSL

IF (XIHZ) 350,350,340

CALL ATMOS (HZ,TEMP (1) 4DEN,RHOZ,TR4PZRySSZyVCyKER)
IF (FSR.NE+s1) GO TO 30L

P2=21IR*PSL

IF (KTEMP.EQ.Q} GO YO 390

PSL=144696*TEMPS/ 518467

IF (OVPR) 360,360,383

00 370 J=1,3

PLJI=PUJII*TEMP(J) /(M (J)

100

SAB177¢
SAB17b8.
SAB179y
SAB18ui
SAB1siu
SABieslu
SAB18s.
SAB1840y
SAB185¢
SAB1&oG
SAB167.
SAB168¢y
SAB1890
SAB19Gy
SAB191¢
SAB192v
SAB193y
SAB1%40
SAB1Y5¢
SAB1964u
SABL97 v
SAB198J
SAB1994¢
SAB2GG O
SAB2uls
SAg2020
SAB2y3v
SAB2uhe
SAB2u50
SAB2ubo
SAB2u7y
SAB2ud4
SAB2v 3y
SAB21l4v
SAB2110
SAB2idy
SAB213y
SAB21i4v
SAB2150
SABR2iou
SAB217.
SAB21i8v
SAB2130
SAB224u
SAB22iwv
SAB222¢
SAB223s




T

T

373

383
391

L]
412

23

430

440
450

460

473

483

430

500
513

PR(J)=?P(J)/>SL
RHO(J)=RHO (J) *IM(J) /TENMP (J)
SS(J)=43,02%TM(J) #%,5

GO TO 390

SS(1)=43.,02%TM(L)**,5

IF (PMVD.EQeUs) GO TO 434

IF (XPINT=14) 400,433,413

IF (XITER=1,) 420,410,433

WRITE (641283) PMVU

GO TO 430

HRITE (65,41284) PMVD

IF (KOPT.EQeG) KOPT=1
WCZ1=PMV/SSZ

WIZ2=RCZ1%**.,
RADIC=SQRT(,36*KHCZ2+1.)

DELP=PZ* (+84*HCZ2+14*HCZ1*RADIC)
CHK=9,

OVPR=0.

PBPZ=pPZ/P38

SSZR=SSZ/1116.4437

PBRW= (PBR/W)*%,333333
PZRW=(PZR/W)**,333333

GO TO (470,450,480), KCASE

IF (HFeEQeDeso ANDeNoGT4C) GO T2 50
RF=145,%H*% .4

ALTF=HB=HG

IF (RF~ALTF) 490G ,460,4EL

HRITE (641330) HWyHB

GO TO 1200

IF (SReNEeBsG) GO TO 490

PRINT 1180

GO TO 51

IF (HeNELOL0) G2 TO 89C

PRINT 113¢C

GO 10 59

CALL TRIPNT (KCASE)

IF (INCOMP.EQe1) GO TO 1dbl

GD TO (5504500)y KCASE
STI=SRE*SIN(ALP1ER)

ALPHIR=0.0

CALL SETUP (TAB4I 1924189040504 3+0)
CALL MACURE (TAB4D,ALPHIRC+0sLsis0sLERYPHIR)
ALPHI=ALPHIR+ALPLER

RA=SRF* (SIN(ROO+ALPL1ZR=-PHIR) /SIN(RIO~ALPHI+PHIR))
RA=ABS (RA)

JIP=JTP+1

ST=RA*COS(R93-ALPHI)

STP(JTP)=ST

IF (NPT.GT.0) GO TO 52¢L

IF (UTP.EQs1) GO TO 52(

IF (STP(JTP)4LECSTP(JUTP~1)) NPT=J4TP~1

101

SA32240
5AB225¢
SAB220:
SAB2270
SAB2284
SA32294
SAB23uv
SAB2310
SAB23¢e
SAB233y
SABc 3w
5AB2350
SADB23aJ
SAB237y
SAB238u
SAB2390
SAB24uv
SAB241¢
SAB242u
SAB24310
SAB24«u
SAB245u
SAB240u
SAB2u47¢
SAB248¢
SAB249.
SAB253¢
SA82510
SAB252¢
SAB253.
SABZ540
SAB2550
SAB250(
$2B257.
SABZ5 34U
SAB2590
SAB26U G
SAB26Lu¢
SAB2b2u
SAB2030
SAB2buy
SAB2650
SABZbou
SAB2o67¢(
SAB264dv
SABZ6IY
SAB2T U
SAB2710
SAB272¢
SAB273y
SAB274v




|
520 HT=(ST-STO)* (SIN(PHIR)/COS (PHIR)) SAB2750 R ‘
HTP (JTP ) =HT SAB2700 !
b RBAR=RA*PBRW SAB277. i
4 CALL SETUP (TABbI+192+€9909J90sds3) SAB2760L |
CALL MACURE (TAB6DyRBAKsdstLslscs JsLZR,TSACAP) SAB273u ‘
TSA=TSACAP/ (5SZR*PZRW) SABZ3wu
IF (NsEQ.0) GO TO 53) 5AB281¢ !
IF (ALPHIR.EQ.Le0) WRITE (€4123J) ID(4)sHByIN(S) 4W,I0(16),S%cyI0(15SAB282¢ .
17),ALPLE,ID(18),STO,ID(3) 4 HG SAB28340 1
WRITE (6,1240) ID(13)yRA9ID(203+STI0(21),KT,ID(E),TSA SAB2840 !
GO TO 542 SAB285(
’ 53% IF (ALPHIRGEQsGe0) WRITE (641220) ID(w)4HByID(5) yHsIDt10) ySReyID(15AB2800
17)4ALPLC (ID(182,STCH,ID(3) 4 HC SAB2870
WRITE (6,1240) ID(19YsRAsID(20)43T,I0¢c1) HT,I1I0(6),T3A SAB248u
’ 54) AL?HIR=ALPHIR®*R10 SAB2434
IF (R133=-ALPHIR) 1021+513,510 SAB290v
558 PBRWFR= (PBR/ (H®*FR) ) *+,333333 SAB2918
PZINFR=(PIR/(W*FR) }*#,333333 SA3e92y
RBAR=SR*PBRHFR SAB293%
IF (KOPT.EQ.1) GO TO 570 SAB2 34l
CALL SETUP (TAB1I4142+6990:0s3i2d40) SAB295y
CALL MASURE (TABLDsRBARsUsUs0sus Js LERYSDELP) SAd2%ov
IF (HZJNEJHB) GO TO 560 SAB2974
s DZL2=SDELP*PBR SAd2904
ALFA=1.0 SAB293u
GO 10 57) SAB3uvu
560 CALL SETUP (TAB2I+1+2+629040,0Us0,0) SAB3010
CALL MACURE (TAB2DyRBAKs040+04G9JsLERyALFA) SAB3vae -
DELP=SDELP*PBR*PBPZ**ALFA SAB3u3u
57) EPSILO=DELP/PZ SAB3u4e
00 580 J=1,7 SA83050
IF (RBARJLT.UL2(J)}) GO TO 590 SAB3404
5849 CONT INUE SAB3wT74y
1 TD32=4252609¢(1.2/11+21)*ALOG(RBAR SA33ude
[ GO TO 6090 SAB3GSG
593 TOPZ=Ce (J)*RBAR**2+(C5 (J)*RBAR+Co (J) - SAB31iv
633 00 €10 J=1,8 SAB3ii{
IF (RZReLTWUL3(J)) GO TO ©20 SA3312u
‘. 610 CONTIN £ SAB3133
’ J=8 SA831i4u
o 623 TMV=C7(J)*RBAR**P2(J)+C8(J)*RBAR+CI(J) SAB31i5y
V 00 630 J=1,8 SAB3ibuL
IF (RBAR(LT.UL4(J)) GO TO 640 SA83170
630 CONTINUE SAB318y
J=8 SAB319.
649 TIRZ=C10(J) *RBAR**P3(JI+CL1(J)*R3IAR+C1Z (J) SAB3200
» POOOP=TDPZ/ (SSZR*PZRHFR) SAB34LL
PMV=5,0*EPSILO®SSZ/ (740*(140460%CPSILO/T74u)*%,.5) SAB3c2,
‘ POMV=TMV*PDOOP SAB323¢
POO=RHOZ* (7 + J #+6 e J*EPSILO)/ (74 +EPSILO) SAB3I 24y
PDID=TDRZ*PDOOP SAB3cCou

T
T 102




630

723

719
720

-
i

74l
750

760
773

780

SFV=SSZ*(1.0¢6.C*EPSILC/7.3)%%,5 SAB32b.
Q=2.5%2LP%%2,0/47L*PZ+0ELP? SAB327v
CALL SZTUP (TAB6I+1+929£S909d90934J) SAB328u
CALL MACURE (TABO6D.RBAR+0404+0+043,LERyTSACAP) SAB32910
TSA=TSACAP/ (SSZR*PZRHWFR) SAB33uu
IF (KOFT.EQ.i) GO TO 830 SAB331.
HORF=SQRT((SR*10J0.)*%c=-((ABS(HZ=-HB))**2}) SAB332u
HORN=HORF*, 000164 , SAB3330
IF (CONT.2Qe04) GO TO 738 SABa 34y
MIT=NIT+1 SAB335y
IF (NIT=1) 730,730,650 SABJS3Sou
IF (PMVD) 6731.67J,660 SAB3370
PV3D=ABS (PMV-PMVD) SAB83348L
IF (PV2D=,01) 733.:730,690 SABS39u
D>D0D=AB3 (DELP~DELPD) SAB34uL
IF (DPDD-+01) 733,730,680 SAB3410
DELPR=DELP SAB3u42{
SRS=ABS (HZ=-HR) SAB3&3y
SRS=SRS* (DELPR/DCLPD)I** 33 SAB344u
60 TO 703 SAB3@50
SRS=ABS (HZ-HB) SAB34bu
SRS=SRS* (PMV/PMVD) **,33 SAB3473
IF (HBsGTWHZ) GO TO 71( SAB34d.
HZ=HB+SRS SAB349L
60 TO 723 SAB3Suu
HZ=HB~=SRS SAB351L
OVPR=1,.0 SAB3520
IF (NITaGTs1) XPRiKV=L, SAB353¢
GO TO 972 SAB3540
WRITE (691223) I0(1)4SReI0(2)9HZyID(3) ¢HG9ID(4) oHByID(S) 4 W SAB355.
WRITE (6912640 IO(6)+sTSALID(7)4FReID(8) 4SFV,I0(25),Q SAB35oL
WRITE (691243) ID(9)4DELP2IDC10) +PMV,ID(11)+PODyID(20)RHOLZ SAB357u
WRITE (6,1240) 10(22),PDOOP,13(23) +POMV,ID(24),PDOD,ID(27) 4S52 SAB3540
WRITE (5,124d) I0(12)SDELP10(13) yR3AR,I0(14)4+RyI0(15),ALFA SAB359(
WRITE (642240) I01(1),HORF-IO01 (2)4HORN SAB36Gu
IF (HBsLT.25300s! GO TO 74( SAB361¢
WRITE (56,1240) I0(28),CFF SAB302U
WRITE (64129d) WOR SAB363L
GO 10 750 SAB3b4y
WRITE (6,1300) SAB3651L
IF (CONT,.EQede) GO TO 1060 SAB3600
IF (NIT=1) 650,650,760 SAB3670
IF (PMVD) 770,770,800 SAB368v
WRITE (6,1370) SAB369v ;
WRITE (64,1330} SAB37040
WRITE (6,1360) NIT SAB371e
WRITE (6+1370) SAB372u
IF (XIHBeGT oG oesORXI1ZsGTo0es) GO TO 7388 SAB373¢
IF (X0ZLT.GT.0) GO TG 790 SAB3740
GD 70 160 SAB375¢
KCASE=SAVCASE SAB376u
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Yy

—

730

890

810

821

830
840

850

858

870
88l

89)

90

HZ=SAVALT
HB=SAV3URS

DELP=SAVDELP

GC To 106D

KCASE=SAVCASE

HZ=SAVALT

DELP=SAVOELP

G2 TO 1060

WRITE (6,1370)

WRITE (6,1320)

WRITE (6,1360) NIT

WRITE (6,137i)) .

IF (XIHBsGTeDeesORXIHZ,GTo0.) GO TO 81C
IF (KDILT.GT.0) GO TO 820

GO TG 1050

KCASE=3AVCASE

MZ=SAVALT

MB=SAVBURS

DEL?=SAVDELP

GO TD 1060

KCASE=SAVCASE

HZ=SAVALT

DE.2=SAVDELP

GO TO 1060

IF (PMVD) 8606,863,840

PHVR= PMV

NIT=NIT+4

XITER=XITER+1,

IF (AB3 (PHVR=PMVD)~.01) 860,860,850
DELP=DELP* (PMVD/PMVR) 2% ,33

IF (NIT.GT.1) GO TO 21t

GO TO 200

WRITE (6412L0) I0(6),TSA,I0(8) 4SFV,It25),Qy10¢10) PNV
WRITE (642240) IDC11),POD,ID(26) yRHDZ,ID(22) yPDOOPIDC23)yPUMHV
WRITE (6412403 ID(24),PDOD,ID(27) +SSZyID(14)4yRyID(15) 9ALFA
IF (HB.LT,25000,) GO TC 870

WRITE (6,1240) 10(28),CFF

WRITE (641290) WOR

GO TO 880

WRITE (6+1300)

IF (XITER,EQe04) GO TO 106C

WRITE (6,1370)

WRITE (6,1320)

WRITE (6,1360) NIT

WRITE (691379)

GO 10 1060

ALFA=0,.3

SDZLP=DELP/ (PBRVPBPZ*%ALFA)
DOCLP=~DZLP*ALOG(PBPZ)/ (PBR*PBPZ**ALFA)
J=1

IF (5uiLP=CFS) 920,910,910
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SAB377.
SAB3784
SAB379¢0
SAB383¢C
SAB3s810
SAB382u
SAB383(
SAB3644y
SAB3850
SAB38ouy
SAB3874
SAB388y¢
SAB38&90
SAB39uy
SAB321¢
SAB392.
SAB3930
SAB39u(
SABI95
SAB39%u
SAB397¢
SAB3Y8.L
SAB393u
SAB4000
SAB4ul.
SAB&2L
SAB4uL3y
SAB4O40
SAB4.3 0
SABb4Loy
SAB4uUT7 L
SAB4J80
SAB&u9
SAB&lus
SAB414y
SAB&412¢
SAB4i3
SABLiIGy
SAB«1i5v
SAB4io0
SABLki7¢
SAB4.L8C
SAB419¢
SAB4L200
SAB&421u
SAB422¢
SAB&<3u
SABL2w U
SABu425¢
SAB42ni
SAB427
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914
926

933

940

970

931

I
& 932
r 1s0C
K

131cC

J=2

SAB4L280

PPA=CF11(J)+CF22 (JD*ALOGL) (SOELP)I+CF33(JI*(ALOGLY (SIELPI**2) +CFuk (SAB423L

1J)* (ALOGLO (SOELP)**3) +CF55(J)* (ALOGAJ (SOELP) **4)
RBAR=1].**PPP

IF (HB.EQ.HZ) GO TO 960

AA=ALOGL0€2,71828)/S0EL?

BB8=2,*AL0G10 (SOELP) *AA

CC=3+%(ALOGL0 (SDELP)**2)%AA

00=4w.*(ALOG10 (SOZLP)**3)*AA
02IX=CF22(J)*AA+CF33(J)*BB+CFLL(JI*CC+CF55(J)*0DD
ORBAR=RBAR®ALOG(10.)*0POX

CFu=4.,

00 930 II=1,+6

IF (RBAR<CFR(II)) 943,930,930

CONTINUE

I1=7

C 4==,338

SMF=(CFL1(ITI)*RBAR+CF2(II) )*RBAR+CFI(II)+CFL*ALOGLJ (RBAR)
CAP0=2,*CFL1(II)*RBAR+CF2(II)+CF4*ALOG1C (2,71828)/RBAR
CAPQ=CAPO*DRBAR*QOELP

ALFI=ALFA

ALFA=(SMF=ALFO®CAPQ)/ (1.=-CAPQ)

IF (ABS(ALFA=ALFO)=+G02) 9609960,353

SDcLP=DELP/ (PBR*PBPZ**ALFA!}
ODZLP==0ZLP*ALOG(PBPZ)/(PBR*PBPZ**ALFA)

60 TO 90)

SR=RBAR* (W/PBR}**,333333

CALL TRIPNT (KCASE)

IF (XKKsLEele0) GO TO 980

SAB&3uu
SAB431e
SAR&320
SAB&334u
SAB&3a4i
SAB&354L
SABL36D
SAB&#37¢
SAB«#358¢
SAB&4 49
SABL 400
SABebry
SAB4«2(
SABL &3
SABMuaL
SAB44Sy
SAdu4oi
SAB&4«74d
SABeLY.
SAB46Iy
SABu520
SAB4S1 L
SABu52¢
SAB&53y
SABuS4y
SAB4550
SAB4sou

5 % % % R BRSNS RS SN RS RNERE PR ASABLST,

IPI81=1

IF (TSA.GT4040) TSACM=TSA

60 TO0 113D

HABS=A8S (WZ=HB)

SR=SQRT (HABS**2+ (HABS*,J0001)**%2)
SR=SR/71040.

KCASE=1

KOPT=0

IF (NIT.GT.1) GO TO 21iC

60 TO 20)

IF (FReNEs1s0) SR=RBAR*(FR¥*W/PBR)**,333333
IF (XKK=1.,) 990,1000,1000

HIRF=SQRT( (SR*1000.)%**2=-((ABS (HZ-HB) ) **2))
HORN=HORF*,000104%

GO0 TO 1918

HORF=0,

HORN=0.

WRITE (641220) IO0(S5)sWyID(9)40ELPyIN(2)yHZHy10(3)yHGyID () HB
WRITE (65124u) ID(1)ySRyIOE13) yRBARYID(12)4SOELPWID(7),yFR
WRITE (641240) ID1(1)HORF,ID1(2),HORN

IF (KOPT.EQ.1) GO TO 555
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SAB4584
SAB4590
SABuoiu
SAB46LC
SAB&4b2.
SAB4©030
SAB4bML
SAB4bEO U
SABubbLL
SAB467
SAB4b68L
SAR4L690
SABL7GL
SAB&471¢
SAB&4724
SAB4730
SABwTui
SAB4754
SAB67EL
SAB4T77y
SAB&78¢
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103¢
194¢L

1350
135¢

107¢ .

198¢L

139¢C

110¢

111¢

IF (HBeLT+25000+) GO TO 1434
WAITE (6412040) ID(28),CFF

WRITE (6,1293! WOR

GO TO 1340

WRITE (6+1323)

IF (JT?.EQeGs) GO TO 1C64Y
LPL=LPL+ 1060

HRUITE (6+1310) JTP NPT
OUMY1=AMAXL (STPINPT)HTP(NPT)) =42

SABGT75.
SABG8.L
SABLYBL O
SABw82u
SABG83
SABLb4.
SAB&G50
AB«do.
SAB&ET7.

CALL GRAPH (3449109159 9HHOR RANG: y8BHALTITUOZ yLPLyOUMYL 90UMYi990e994SABLESL

1elcole)

SAB4890

CALL GRAPH (S NPT 491G s1( sIHHOR RANGE,dHALTITUDC sLPL sSTP s HTP 93¢ 990 9iSABMIL

1e91.)

CALL GRAPH ((C)

00 1350 I=1,J4TP

STP (JT2) =0,

HTIP(JTF) =0,

IF (XIHB.6T7e0ee0ReXIHZGT L) GO TO 353
CHK=2,.

IF (KDELTeLESU) GO TO 53

INCOMP=)

Nz=N+1

IF (NeGTo12) GO TO 50

GO TO (1100+1070,1110)y KCASE
HB=SUBS (N)

IF (HByLT«25G00¢00RHBsGEL25000).) GO TO 1.8y
CALL SETUP (ACF+1+24913+050+040,0)
CALL MACURE (CFyHBy04Us09U9JsLERCFF)
HOR=W

W=IFF*A

GO TO 1090

IF (HBoLT42500G04) GO TO 1090

WRITE (6,1260)

WRITE (6+1273) HB

GO TO 1060

JT12=0

NPT=0

CALL ATMOS (HB,TEMP(3),DENsRHOByTR4P3R9ySSB9VC 9KER)
IF (KERoNEs1) GO TO 300

P8=PBR*PSL

NIT=C

GO TO 430

SR=SUBS(N)/71G00.0

N1T=0

GO TO &4)

IF (HB.LT.25d044) GO YO 1125
HWOR=SUBS (N)

W=SUBS (N)*CFF

NIT=0

IF (HeGTele) GO TO 433

GO TO 440

116

SABL91y
SABL92.
SAB4930
SAB4LYI4L
SAB495y
SAB490u
SAB4S7
SAB498.
SAB49SS
SABYiu
SA85010
SABSulL
SA854u3u
SABSuas
SAB5050
SABS.o.
SABS.T7
SABS.8(
SAB5090
SABS1us
SAB8S511y
SABS5124d
SABS513¢u
SABS 144
SABSi5v
SAB8510y
SAB8517y
SABS15¢
SABS19.
SABS2uu
SABS210
SABSZ2y
SABS23¢
SABSZuy
SABS250
SABS26.
SABS27(
SABS5Z3u
SAB5294
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112¢

113¢

DOOOOOO

W=SUBS(N) SABS53uu

NIT=¢ SAB531.

IF (WeGTe0e) GO TO &30 SAB532u

GO TO 440 SAB533.

S I I T A A A I A I O A N I N T O B A A O B S R R S Y V- 1r

SRCM=SR SABS535.,

HZCN=HZ SA3530¢

HGCM=HG SAB537v

HBCM=HB SAB53834

WCM=NW SAB533.

DELPCM=0ELP SAB54uu

T5A=TSACM SABS&i U

RETURN SABS5420

I O A N N N A A O A B A O Y ST B R O I I A A A N I A A YT LT%{

SABS44y

SAB545§

R A N A N N N A I N A A NN P T B I A A IR B B A N A e Y- LI o

1229 FORMAT (1H1,45X35A10,97455X,3A804777) SAB547 ¢

PR IR I A O AR S N A R I N A R I R A AR A A B N I A WYY Y- TV

SAB549§

FORMAT (//7717H STATEMENT 140 /777) SAB55J(

FOIMAT (/7/7/71TH STATEMENT 160 //7) SAB5514

FOMAT (/7717H STATEMENT 190 /77) SABS552¢

FORMAT (1H14//7/77+1GXy65HCASE INFUT ERROR = KCASZ GRCATER THAN 3 = SAB5%3%

{PRICEEQIMG TO NEXT CASE) SABS554v
FORMAT (1M ¢/7/77+10X480HSLANT RANGE FOQUND EQUAL TO ZcRO IN OVERPRESABES50

1 SSURE SOLUTION PROCEEDING TO NEXT CA3Z) SA8555¢
FORMAT (4H +/777+10Xo67HYIELD FOUND ZQUAL T9 ZERO IN RANGE SOLUTIOSABS57(

1N PROGEEOING TO NEXT CASE) SAB5584§
FORMAT (1H 245X,5A104/455%X43A104777) SAB5590

FORMAT (140,20X,47HTHIS CASE MUST BE RUN WITH STANDARD TEMP.RATURESAF560u

1) SABRS561u
FORMAT (1H)so(4XyAB41PE1245)) SAB562.

FORMAT (1H147777+6 X AB41PE12,45)) SAB5634

FORMAT (1H0,22X,4(4X9AE41PZ1245)) SAB5b64(

FORMAT (1HD,8HATM0OS ERyI2y2H =,13) SAB%65u

FIRMAT (1HN9//7/+48X43THBLAST EFFZCTS ARE ESSENTIALLY REJUCED./7/y46SAB5SbLL

1X,24HTO ZERO AT THIS ALTITUDE) SAB5670
FORMAT (1HO y47Xy5HHB = .1PE12.5) SAB5680

FORMAT (56X ¢12H(GUST INPUT) /7 +50X,5HPMV =9E12e54/) SAB569y

FIRMAT (1HO0,26Xy36HORIGINAL WEAPON YIELO AS INPUTEO(KT)91PEiZ.5) SABS5740

FORMAT (1HG,22X,39HYIELD CORRECTION FACTOR IS CQUAL TO ONE) SABS571¢

FOIMAT (1HOO6HJITP = 41€¢//7 91Xy 6HNPT = ,16) SAB572y

FORMAT (31M0,9Xy55HTHE GUST VELOCITY RICEIVEQ IS WITHIN ONc PERCENTSABS73L.

1 JF THZ4//79L4CXs49HOESIRZO VALUE - NO FURTHER ITERATION IS NECESSARSABS574y
2Y) SABS754

FOIMAT (1HO»9X+54NTHE OVERPRESSURE RICEIVED IS WITHIN ONE PcRCENT SABE76U
10F THE+//+10X+49HOESIRED VALUE - NO FURTHER ITERATION IS NLC:SSARYSA85;7D
2) SAB5784

FORMAT (1HL¢5/791Xy134(1H*) 43/ 910X,51HTHIS PROULEM MUST BE RUN WITHSAB5730
1 A STANOARD ATMOSPHERE,// 13Xy 46HIF NON STANDARD ATMOSPHERE IS STISABS58JC
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135¢

1350
137¢C
138¢

1390

-

OO0 OOOOOO0O0

L R

2LL DESTREOD AN9//9 10Xy SEHINCREMENTAL HEIGHT OF BURST OR ReCZliveR MASAB581y
3Y NOT BE USEQ+3/910Xs4LHE.Gs SET XIHB AND XIHZ EQUAL TO Z&RO AND,/SAB5824
4/910X931HRUN EACH CONDITION INDIVIOUALLY 93/91LXy53HTHE FOLLOWING 05AB5630
SUT2UT IS VALID FOR STANOCARD ATMOSPHERE 93/ 94X, 134 (1H%)) SAB584¢
FORMAT (1H1+5/791X91304(1H?)+3/510X936HTHE KDZLT = 1 OPTION MAY NOT SABS585C
1BE JSEDs//910Xe37HHITH AN INCREMINTAL BURST OR RECEIVER3/+1LXs41HSAB586L
2E¢Ge IF KOCLT = 1 = XIHB AND XIHZ MUST BE//940X913HEQUAL TO ZERO,SAB5870

337510X9e33HIN THE FOLLOWING OQUTPUT KDELT = §93/791X9134(1H*)) SAB588¢
FORMAY (1HOD,9X,23HNUMBER OF ITERATIONS = ,12) SABS589(
FORMAT (1HJ,134(1H*)) SAB5940
FORMAT (10/945X040 (1H*) 43/ 345X e0H® AN OVERPRESSURE SOLUTION CASABS5910
{NNOT B9/ 945X H® Bt OBTAINED WITH THE GIVEN P9/945XeSAB5924
2UH* INPUT GEOMETRY ¥9// 90U Ko wHHB =9E124549796SAB593y
JOXs4HHZ =9E12¢597 960X 9sbHSR =9E12:597 /945X 9 4uH® THE PROGRAM NWILLSABS94¢
& PROCEED WITH B0/ 43X bOH THE NEXT CASE SAB5953
3 %,3/945X940 (LH*)) SABS5S6(
FORMAT (L0/+45Xo40 (1H®) 3/ 445X ,420H" NO TRIPLE POLINT CALCULATIOSABS97¢
iN %9/ 45X b0 H® REQUIRED - 3JURST ANO YIELD P/ 945Xy 45AB5980
20H* COMBINATION REQUIRES> GROUND B9/ 945X 40H® BURST CRSA8599(
SITZRIA $9/7/7960X9SHA = oFLl0e29/79buX9S5HHB = oFla.SABEGUS
429/460Xy 15HFR = 160977 945X, 4TH® ALL RecCeIVERS FALL WITHSABGLLG
5IN $47 945X LOK® TRIPLE POINT PATH %477 945A86020
65X 40H® THE PROGRANM WILL PROCZED WITH B/ s40XobiH* THE SA36430
TNEXT CASE ¥93/7945X,40 (1H*)) ‘ SAB6L4U
END SAB6LSL -
SUBROUTINE TRIPNT (KCASE) PN 10
XTI 2T SIS Y YR Y X LY Y ) "'......"..'..'.'....0......................’...‘.tp“ 20
SUBROUTINE TRIPNT CALCULATES LIMITING ANGLE FOR REGULAR REFLEGCTIONTPN 3¢
ANO PRECICTS WHETHER RECEIVER IS IK . OUT OF THE FUSEQ SHOCK TPN 44
RLGION TPN 50
TPN b
ROUTINE REQUIREMENTS- TPN 7v
NUMEROUS PARAMETERS FORM MAIN ROUTINE THROUGH COMMON TN 84
CALLS SUBROUTINES SETUP ANO MACURE TPN 9y
TPN 104
CALLING SEQUENCE TPN 110
WHERE - TPN 12¢
KCASE=1 FOR OVERPRISSURE SOLUTION TPN 13,
2 FOR TRIPLE POINT PATH SOLUTION TPN i4d
3 FOR RANGE 3S0LUTION TPN 150
SPPBB VISV ISR BB VIV L IRV SIB233 8008 ..........0...........TPN 165
CALL TRIPNT(KCASE) TPN 17y
COMMIN /TRI/ PZyPOPByHZy HG HByPZR yPGRyPBRoHgSRyFRHISREJALPLERIALPLITPN 1384
1E4R904PBPZ,4RyPBRWy INCOMP TPN 190
COMMON /SENSE/ CFS TPN 26¢
COMMON /COLO/ CF11(2)+sCF22(2) +sCF33(2)4CFuu(2) 4CF55(2)9CFR()CFLITTPN 214
1)9GF2(7)4CF3I(7) TPN 224
COMMON /TAB/ TABL1I(69),TAB10’69),TAB21(62),TAB20(62),TAB3II(05)TABTPN 230
130(69) s TABLI (182, 7vAB40(18),TABS51(26) 4TAB50(26)4TABOI(63),TABOD(63)TPN 240
COMMON /CON/ UL2(7)4ULI(8) sUL& (B4 ULS(5) 4Cul7)9S5(7)4C6(7),4C7(8)+CTPN 254
18(8)9C9(8,C10(8)+C11(86)5C12(8)4+P2(3)4P3(8)9ALc(l)sACF(13),CF(13)TPN Cbu
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W

e

19
2)

39

4

50
60

70

COMMON /PNT/ RA9STO+PHIRySHByST9XKKyALTSRGyHT ¢ XKKX
COMMON /0VP/ DELP,DELPD)DELPRyCONTyNIToXITER

DIMENSION ALPHA(41), IHED1(5,3), 1ID128)
DATA (IHED1(J)+J=64+10)/50H

1 /

TRIPLE POINT PATH SOLUTION

TPN
TPN
TPN
TPN
TPN

DATA (ID(J) +J=1928) /2HSRy2HHZ »2HHG92HHBy 1HNy3HTSAyCHF Ry SHSFV y4HOELTPN
1Py3HPMV y3HPOD ySHSOELP y L HRBARy L HRywHALFA 9y SHSRE 9 SHALPLE » SHSTJ y2HRA,2TPN

2HST42HHT ySHPDOOP y 4HPOMV s 4HPDOD ¢ 1 Q9 YHRHOZ » SHSSZ ¢ IHCFF/

PGPB=PG/PB

ALT=(HB=HG) 71000.0

Rz145,0*W*¥ (447130069

SHB=ALT*PBRH

SHBB=ALT/H**,3333

IF (SHBB.GT+2.5) GO TG 110

IF (RJLTLALT) GO TO 30

FR=146

IF (SReNE«O+) GO TO 10

XK=0e

PRINT 220

G0 TO 2)

XK=ABS (HZ=HB) /7 (SR¥1000.3)

IF ((ABS(XK=14))eLEee0OL2) XK=1,

IF (XKeLEeleO} GO TO 200

G0 TO 170

XI=Ce0

RBAR=ALT*PI "W

CALL SETUP (TABZI 1142962909390+ 0,0)
CALL MACURE (TAB2DRBAR09G98sLyJoLIrRyALFA)
00 100 J=1,41

ALFA=0,

XI=XI+0.325

IF (XIeGTele0) XI=1,0
DEL.PG=PG/XI=PG

SDELP=DELPG/ (PBR*PGPB**ALFA)
DDELP==DELPG*ALOG(PGPB) / (PBR*PLPB**ALFA)
K=1

IF (SOELP=CFS) 6J,50495¢

=2

TPN
TPN
TPN
TPN
TPN
TN
TPN
TPN
TPN
TPN
TPN
VPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
1PN
TPN
TPN
TPN
TPN
TPN

PPP=CFL11{*)+CF22 (K)*ALOGLD (SDELP)+CF33(K) *(ALCGGL10{SDELP)**2)+CFuu (TPN

1K)*(ALOGLC (SDELP)**3) +CF55 (K) * (ALOGL) (SDELP) **4)

RBAR=1J+~ *PPP
AA=ALOG10(2,71828) /SDELP
8B8=2.*AL0G10 (SDELP) *AA
C=3.*(ALOG)" (SDELP)I**2)*AA
0D=4L o * (ALOG10 (SDELP)**J)*AA

DPIX=CF22(K)*AA+CF3I3(K)*BB+CF44 (K)*CC+CF55 (K)*00

ORBAR=RBAR*ALO0G(10,)*0PDX
CFu=0,

00 70 II=1,6

IF (RBAR=CFRI(XI)) 8047( 74
CONTINUE

109

TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN
TPN

<lu
2bu
29
Juu
31
32
33
KT
33v
Jou
37
38y
394
by
%l
w2y
43y
44y
454
4ou
W74
Y.
43{

554
55y
570
580
59¢
buL
610
62.
63y
bue
6540
bd.
673
bdu
090
Tou
71y
724
73.
Tay
750
760
77y




8

90

130
110

123

130

140

150

160

170

18)

I11=7 TPN 760
UFu==,038 TPN 794
SMF=(CFL(II1)*RBAR+CF2(II1))*RBAR+CFI(LI)+CF&*ALOG1I(RBAR) fPN duu
CAP0=2,*CFL1(I11)*RBAR+CF2(II)+CFu*ALOG1((2.,71828)/RBAR TPN bl¢
CAPQ=CAPG*DRBAR*DOELP TPN 82¢
ALFO=ALFA TPN 83,
ALFA= (SMF=ALFO*CAPQ)/(1.,~-CAPQ) TPN 84y
IF (ABS{ALFA=ALFO)=4001) 90190943 TPN 824
ALTSRG=ALY/ (RBAR* (N/PBR)**,333333) TPN 8oi
IF (ALTSRG64GT«1430) GO TD 140 TPN 073
ALPHA(J)=ACOS (ALTSRG)I*¥57,296 TPN 884
IF (ALPHA(J) «GTLAL1E(J)) GO TO 14) TPN 894
CONTINUZ TPN 9CO0
IF (KCASEWNE.2) GO TO 124 TPN 914
INCOMP=1 TPN S92¢
WRITE (64238) (IHED1(JosKCASZ) yJ=1,5) TPN 93¢
HRITE (6,240) TPN 940
WRITE (6,2508) HB TPN 954
RETURN TPN 9b6u
FR=140 TPN 974
IF (XITEReGTe1leeORNIT.GTo1) GO TO 130 TN 940
PRINT 260 PN 99C
XK=ABS(HZ-HB)/ (SR*10300.9) TPNiGuwy
IF ((ABS(XK=1,))elLEesell2) XK=1, TPN10O1d
IF (XKelLZeled) GO TO 260 TPN10240
GO0 TO 178 TPN1v34d
IF (JJNEJ1) 60 TO 150 TPN1ua.
ALP1E=A1c(1) TPN1u5SL
60 TO 160 TPN1uby
ALPLE=( (ALE (U =ALE (J=1))* (ALPHA(J=1) =AL1E (JU=1) ) /(ALE(Ji=ALE(J=2) =ALTPNILV7{
L1PHA(JU) +ALPHA (JU=1) ) ¢+ALE (J)) TPN1.dw
ALP1ER=ALPL1E/574296 TPN1u3y
SRE=ALT/COS (ALP1ER) TPN1il4
IF (KCASE.£Q.2) GO TO 200 TPN111G
AL?HI=R30 TPN112y
If (HZ.EQ.HB) GO TO 19¢ TPN113y
XK=zABS(HZ=HB) /7 (SR*10030.3) TPNiivwi
IF ((ABS(XK«14))sLEee002) XK=1, TPN1L5G
IF (XKeLEeled) GO TO 180 TPN1ibJ
WRITE (64278) XK TPN1174
WRITE (6428C) I0(5)q+MoID(9),0ELP TPHili8u
WRITE (64280) I0(2)HZ,ID(3),H6 TPN119u
WRITE (6,280) IDi{&)ysyHByID(1)4SR TPN12ud
WRITE (6,290) TPN121L
DEL2D=0ELP TPN122%
CONT=CONT+1, TPN123)
WRITE (6,4300) TPN124u
XKK=XK TPNL1254
XKKX=XK TPN126G
RETURN TPNL270
XKK=XK TPN128y
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13¢

200
21}

220
230
240

250
260

27
28}
230
300

OO

XK=ASIN(XK) TPN129y

IF (HZ,LT.HB) ALPHI=ALPHI=-XK TPN13VG
IF (HZ.,GT.HB) ALPHI=ALPHI+XAK TPN1310
AL>HIR=ALPHI=-ALP1ER TPN132u
CALL SETUP (TAB4I+1929189049J9090342) TPN133G
CALL MACURE (TABuwN ALPHIR 090909390 sLERYPHIR) TPN134v
RA=SRE*COS(ALPLER=PHIR)/COSC(ALPHI=-PHIR) TPN1350
RA=ABS(RA) TPN13a4d
FR=1.90 TPN1374
IF (XKKX.GT.Je) 6O TO 216 TPN1334d
IF (RAGT.SR) GO TO 210 TPN1 390
CALL. SETUP (TABSI91+292653939393,3? TPN14d¢
CALL MACURE (TABSZD+SHBy0909d9UsdsLERFR) TPNislg
IF (SHB«LTel1e54) GO TO 210 T2N14W2J
IF ((SR~RA)+.Tel0e1) GO TO 210 TPNL430
FR=2¢33=0.025*RBAR TPNi44h
XKK=XK TPNL145
RITJRN TPNi4ou
TPN1470

TPNi«84

TPN143u

FORMAT (29H SR=0.0 IN SUBROUTINZ TRIPNT ) TPNL5OO
FORHAT (1H1945Xy5A104r7/) TPN151)
FORMAT (1RO .,/ 77948X435HINPUT PARAMETZRS ARE NOT COMPATIBLE /748Xy TPN152y
134HFOR THE TRIPLE POINT PATH SOLUTION) TPNL530
FORMAT (1HO y47X+SHHB = 41PEL12.5) TPN154u

FORMAT (375149334 (1H* )37 410Xy 42HSCALED HEIGHT JF BURST IS GREATZRTPNLS3§
1 THAN 24547/ +10X,51H6ROUND EFFECT AMPLIFICATION FACTOR ScT cQUAL TTPNiSou

20 16093/791X9134(1H*),3/) TPNL57
FORMAT (38H *7¥ARG OF ASIN (X) OUT OF RANGL. X=9e16e849/7/7) TPNL58
FIRMAT (1HO422Xy2(4X9ACyiPELR2.5)) TPN153¢
FORMAT (1X,3/7 TPNlioiv

FOIMAT (L0X,€6HTHE INPUT GIVEN IS INGOMPATABLL WITH A POSSIBLc PHYTPNio1ly
1SICAL CONRLITION,//+13X,33HTHO ALTERNATE SETS COF OUTPUT ARE GIVEN=,TPNiob2L
2/79164X9634L-RECEIVER DIRECTLY A30VI OR Bt LOWN YHt BURST DcPcliUING ONTPNied.
3 THE 9/ 416Xy S57THINITIAL ORIENTATION OF RUUZIVER WIVH RESPECT TO THE TPNio4l
4BURSY 377 914Xy 64H2=THE ALTITUDE AT WHICH THE 0(coIRED GUST OR OVERPRTPN1LGSY
SESCURE OCLURRS://93uX9dH® 9/ 134X 91H% 9/ 936X y1H® 4/ 434Xs1HY 9/ 432Xy TH**TPNLBOY
BREVEE, 7 2N SHERERE ./ 4 3TNy JH*¥,/ 430Xy 1H?) TPNio7 @

END TPNic8G~-

BLICK DATA BD2
Ty Y Y Y Y Y Y Ry Yy Yy Y Y Y Yy Y Y R Y- Y1V
BLOCK DATA CONTAIMS TABULATED VALUES USED IN IdE MAIN PROGRAM 802
AND IN SUBROUTINE TRIPNT 8p2
T Y Yy Y Y ey Y YT I R LR YN PR R YRS LYY PRI ER YR Y Y-V ))
COIMMON /TRIV PZyPGyPByHZyHGyH3yPZRyPGRyPBRyHySRyFRISREVALP1ERyALPLBDZ
1E,RI0,PBPZyRHyPERH 8u2
COMMON /TA8/7 TAB11(69),TAB10(69),TAB2I(62),TAB2D(62),TAB3I(09),TABBDZ
1300(€9)+TABLI(18) 4TABGD(18) +TABSI(26),TAB5D(26)+TABOI(69),TABOD (69)8BD2

1
24
30
L1
b
Dy
70
85
Yy

COMMOM /ZCONS UL2(7) yULI(B) yUL L (3) yULS(5Y sCalZ)4CO(7:+C0617),407(8)yC302 148
48(8),C91(8)4C108)9C11(8):C12(8)+P218)4P3(8)+ALELL)ACF(13),CF(13)B02 110

111

e

. e i a




DATA (TAS1I(JU) 9J=19069)74050900625900759008759013009012396130U9e17549480¢
125]'02259025690275’030£'o3259o35]9.375004009oQSQ’osﬁJ'o55d'o°00906802
2509 0700907509080096850509009095J:103d09102005901022101e¢350910432+1.6802
36499168229 000149202269 20460920718,3000993032093¢66999c0559404829449BU2
4539C o 4T496:05096068697038998016699002599097%911402391201829130464,802
514088091604 45918617492003i86922013839240532927¢413+129¢9641334115936.802
6590 9400447 94407019500 0C06+310000GC7/ 802

DATA (TAB1D(U)9J=1969)7172C00e 983300 942400 924900e9160uer90ieroud4936802
10092460 916609 1%lbe 910709880897 3059620791540594000930041290392%el92u0802
221170211408912099110399099808070997¢196029562 9bet593¢839343.192485,802
320489201091485916620104391027 9108290989087 90779068900iire539-47904180¢
b9036903290289025290222901989017410150901399c124901139010090091+9.0880¢
5390l 7551e068990063500574y00333/ B80¢

DATA TABR21/0ce90190290309035064090459050905590000005907Use75908U9088D2
1550909095910 9165926092659 3009305940d04e595¢U9505900090099700u97e5,802
2800980599009093¢591009150920092509300935094009450950695509600 90544970802
309750980 0985699003950910009150e¢203T 0925000300 935ue:400e945.092d04802
b/ BD2

DATA TAB20/¢02061,¢062590125901808200213J90240090293090332)903054+9039B02
1109064150 90435090%4530904690 9048009e43009049904+5060+0549054502049450802
260965670 ,40500% 905650905630 905623510561 090560590959019¢55819453754055802
370'055609055“09055359.5533905“75905“23'05390'05360905333'05310voSZBDZ
49090527 59052009052309052209052139¢52309051909051809051709021609051802
5509050809¢5020 9049809 0494049049-. .- 830948704 ,4840/ 802

DATA (TABLI(JU) 9J=1918)(TAB4D V9J=1918)70e095¢d910eC9ideuscuevs25802
1009300093500 04G00 1450095000260 J97001980¢09300091300dolldeuralueleBDZ
Chel12¢09002590050 91 009CcU0903059050097031990591205920009284393060594543302
3:1540596543972.0/ 80¢

DATA (TABSI(J)9J=1920)9(TABSD(U) 9J=11926)/Uelslelolel9s0e3sdetrsle5468D2
1e69Ce797 0890099 09101 vd029l03slebolodolebolo? 91e891e9920urcelsle2B02
2920390264902¢5910609106291075920029203992¢909302394030+95.00,504695,5802
36950 Tolot439305192e88120459201291086910659105359103691e259101091,08802
b9le0J391.30/ 802

DATA (TABBI(JU) 9J=1959) /0050900062590 77590087590100001259015490175,94802
12009022590253590275903001963259035)903759¢4009045090¢5009055090600,4,6802
25090700 9075690800 9085090093090950391¢3309101059102219163539404929140802
34991082292.01 4920226920460 92071893, 04930320930006994eU550404829409802
4539547 96e05096068697¢30998¢16093002599497091160239120182+1304044802
51408809160 445918e174920,086922¢198924905329276113+429.964933+115,36.802
65980406447 944070..95000009160,807/ 802

DATA (TABOO(J) 9J=1+69)/¢G0062+00)10690L017U9eu025590v036390.0ub38y0802
1009944900143290019549002555900323590040329¢049L3900638444940085394079802
2249009055901 1481901041059016909901386090229559¢2617390295014432929,602
Jo304459 040041 9003710 90b7444,0555906400074990304909%910lu91e30+104802
48910681109002e15+12e43920739300793045013086940329408395¢409000v296071802
a7 el479803299025910029911043112¢69914009915eb4917034919.23421432,23802
6062926017 928099932011935¢55939630944410,90,00/ 802

DATA (UL2€J) 9J=197)/700390359059)0691079348910e79CUL3IMU)J=148)/438D2
13506591000265070091006001760900079(ULGIY) 9J=198)7628900590859101291B0D¢
2050402910009 060/79fUL5(J)9J=195)7026590439100899¢8673755004u/ 802

DATA (Cu(Jd) oJ=197)/=eT246169=0uB89=e02904160679=¢0712549=¢0376599~,80C

112

12{
13¢
14¢
1590
16u
174
180
190
2uu
21y
éy
230
Fm
254
2ty
44
28§
29
36w
3iv
3cu
334
3o
350
360
37.
384
39u
H4uu
414
420
43y
biy
435y
400
47
&8v
49
500
51u
520
53u
540
554
56v
57
580
594
-]
614
62u

it




OO0 OLOOOOOOOOaGOOO

1001097/ BU2
DATA (C5(J) 3J=147)9(COUI) 9J=197) s (CT(4)9JU=198),(C8(J)9J=198)/euBlLaBDR
198.-.110..1379*.220833,.2773301.J60935..029527,.167&56,.1602,.0724802
290148090021 7499e1T1847902724944 9010608759 =006060613s10449eu377706,500Lu85B02
39290e09~e0000083976¢20C914H5138639~365545409=3¢109-e5422239-4114293B02
“9‘000016790.09000/ Bo¢
DATA (C9(J)J=198) 9 (CAL(J) 9J=198)y(C11(J)sJ=1498),(CL20J),yJU=1,8)/2.BU2
10&“3,3.928788.3.22,1.9“%%45,1.HJZJ33.1.u6h659,1.b56289,1.0ul.iSSB%BDZ
269=6429721=10571439y=340555690618421+:30500079=¢3061082769=349=0uu3BBDZ
SUbe7e9845693.0357196e019449=16803763=e0054bbT9032246J099Jedyeulut51B02
Glhe=1,0637371,=03U5,=168088992¢35118916114894854207,1.0/ 802
DATA (22(J)9J=198)y (P3WJ)2J=198)/5%2491093e9=3097%249=24/ 802
DATA (ALE(J) 9J=19062)/760s0939e09336%939¢293900939e81396093900939.1,B02
13963939¢593566939¢F 940009800l oBe7sblelobledolebytlelsble9nlely4BD2

23009“305|““oﬂ9““.5,“5.39@6.09“7.39“500,“905950.89520395%.0935.0958802
3¢0960¢596365967e597486099040/ BUZ
DATA (CF(J)9u=1913)72e090981909590917 4683 900bye479e3439426394211401802

17590143534/ BD2
DATA (ACF(J)4J=1410:-25000.950000.+52500.+975000.+87500,,100600,911802

1250049125000+ 91375000915000069162500491750uue 92500004/ 802
END BDZ

SUBROUTINE ATMGCS (Z,TM,SIGMA,RHO,THZTA,DELTAyCAyAMU,K) ATM

'Oll""‘.".'l"l.'l"l."""""'."'""’"""".l'#""'l"GAT"

CALLING SEJUENCE . ATH

ATM

CALL ATMOS(Z,TNySIGMARHD oy THETA,JELTAyCAyAMU,K) ATM

ATHM

Z = GEOMETRIC ALTITUGE (FT) AT

™ = MOLECULAR SCALEt TEMPERATURE (DEGRecS RANKIN) ATM

SIGMA = RATIO OF DENSITY TO THAT AT ScA LEVEL __ATHM

RHO = DENSITY LB-SEC**2~-FT*%(-4) OR SLUGS~FT*+3 ATM

THETA = RATIO OF TEMPERATURE TO THAT AT StEA LEVEL ATHM

DELTA = RATIO OF PRESSURE TO THAT AT SEA LeVEL ATM

CA = SPEED OF SOUND (FT/SEC) ATM

AnMJ = VISCOSITY COEFFICIENT {i.3-SEC~FT**2) : ATHM

ATM

K = 1 NORMAL, ATM

= 2 ALTITUDE GREATER THAN 330Jd00. FT., ATM

= 3 ALTITUDE NEGATIVE, ATM

= & FLOATING POINT OVERFLOW, ATH

= 5 ALTITUDE GREATER THAN 300030, FT, AND FiLOATING POINT OVERFL.ATM

"C0.0'"O."..O"OO0.00'O'..OOCOOOOO!OO“OOOO"‘OOO‘OOOOOOOOOO{O{AT”

DIMENSION HPRIMBI(11), TMB(11), SIGMAB(11), ALM(L1) ATM
DATA (HPRIMB(I) TMB(1),SIGMAB(I) ALMII) s I=1y11)/009518.088,.i0e0ui0UATM
100ECD9~0,0035661693608962399389¢388+2e97069508L~019y0e98202869979389ATM
2¢98B93¢2665751E-02404001645921159199¢480950847889242117873c=u39uesATH
317368445109508478815¢8E77311E~0y~0,020246868925918643509298.18895,ATM
GBBTT311E-0490 9295275¢5909298418891¢79CE595E~L69Uetd2194509304488.ATH
5490 140601889943921519E-08,0601037280,5249340380+23864188,7,7658593ATNM
BE~1C904005648640955TT42e¢780102566018895,6324677c-1093063027432u+65016ATH
77.9809283501889245726771E-1040.C319224/ ATM

113

63u
[-T 3N

Tiv
éu
736

100

150

180
13
20u
21
220
<3
Zhu
25y
200
273
28y
29§
3y
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19
23
33
43
5

70

80
9

190
113

OO0OO0OOOOOOODOOO0O0OO0O0

DATA Q/OoOlB?hhi?G/oRE/Z.0355531597!95/198.72/9PZIZL£6.2/9AHUi/3.7ATM
1372998E=~)7/+RHOZ/3.0023769/,TMZ/5184588/

K=1

IF (Z) 1343G,20
K=3

€O TO 11)

IF (Z4GT436G00Gs) K=Kel

HPIIM=(RE/Z (RE+2))*
00 40 M=1,.1t

Z

IF (HPRIM=-HPRIMB(M)? 50,6840

CONTINUE
M=12
M=M-1

IF (ALM(M)) 70483,70
TH=TMB (M) +ALM (M) ® (HPRIM=HPRIMB (M))

SISMAZEXP ((1.04(Q/7ALM(M)) ) ®(ALOG(TMB(M)/TM))) *SIGMAB (M)

GO TO 90
TM=THMB(M)

SIGMA=SIGMAB(M)*EXP (= (Q7 \ HPIM=HPRIMB(M) ) ) /TMB(M))

RH)=RHOZ*3IGMA
THETA=TM/THZ
OELTA=SIGMA®THETA
CA=49,02177*SQRT(T

Yer

AMU=AMIZ *SQRT (THETA®*3)* ((THZ+S) /7 (TM+S))

CALL OVERFL (4}

60 TO (1%04110), .
K=K+3

RETJRN

END

SUBROUTINE SETUP (X NEXTRyNOyNALyNAZ NA39NAG¢NAS4NAG) _
BRTBSISSIIUIS SIS I IISIUSI ISR SNSISISIIBIISFIIIIIIIS I BII BB IIBISEP

SUBKOUTINE SETUP SETS UP ARRAYS FOR TABLE LOOK uP

CALLING SEQUENCE-

CALL SETUP(XsNEXTRyNDsNAL,NA2yNAIsNA4yNAS4NAD)

HHERE
X
NEXTR

ND

NAL
NAZ2
NA3
NA&
NAS
NA6

TABLE OF INDEPENDENT VARIABLES

0

NO EXTRAPOLATION

1 EXTRAPOLATION IS DESIRED

NUMBER

NO.
NO,
NO.
NO.
NO,.
NO.

oF
OF
OF
OF
OF
OF

OF DIMENSIONS (NWHEN Z=F (X,Y),

VALVES
VALUES
VALUES
VALUES
VALUES
VALUES

FOR
FOR
FOR
FOR
FOR
FOR

FIRST
SECOND
THIRD
FOURTH
FIFTH
SIXTH

INDEP. . NDENT
INDEP " DENT
INDEP Z:4DENT
INDEFENDENT
INDEPENDENT
INDEPENDENT

ND=3)

VARIABLe
VARIABLE
VARIABL:
VARIABLe
VARIABLE
VARIABLE

ATM
ATH
ATHM
ATM
ATM
ATH
ATM
ATH
ATH
ATHM
ATH
ATHM
ATH
ATHM
ATH
ATH
ATM
ATM
ATHM
ATH
ATHM
ATM
ATH
ATHM
ATH
AT M
ATHM
ATM
ScP

SeP
SeP
ScpP
ScP
SeP
SEP
SgP
SEP
ScP
SeP
SeP
SEP
SeP
SEP
SeP
SeP
SeP

BB SNSRI NI IS ISR I NSNS IISSISINIIIINIINIINSIIISISP
COMMON /TBLKUPZ L1sLFyNAC(E) 4 XL (230) 9 NNEX

OIMENSION Xii1)y XA(6)9 NS(5),

114

SEP

NJ(32)¢ RATIO(5)y NGROUP (5)4 ITOT(5)ScP

310
320
33
KLY
3540
3oL
374
384
390
4 d
blu
42y
430
44y
454
4ou
%70
43y
490

56

96
1Gy
119
120
13y
140

160
176
184
196
200
214
224

e —— W
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1)

OO0 OO0OQO00O00000O0000O0C0

D0 10 I=1,
XL(I) =x(I)
NNEX=NEXTR

NA(Li=NAL
NA(Z)=NA2
NA(3)=NA3
NA(&)=NA+
NA(5) =NAS
NA(6)=NAD
L1=2
LF=ND-{
RETURN
END

NAL

SUBRNUTINE MACURZ (ZsXAleXA2¢XA39XA4XA54XABy IE+ZR)
Y T T Ty Ty Y T P R Y T T P Y Y PR Y YRR Y Y2 AT

SUBROUTINE MACURE EXICUTES AN N OIMENSIONAL TABLE LOOK UP
WITH EXTRAFOLATION IF DESIRSD

CALLING SEQUENCE=-

CALL MACURE(Z +XAL9XA29XA3 ¢ XAl 9 XA3yXADyI1E+ZR)

WHERE

1g =

it 1=
¢ 2)=
Zt 3)=
Zl 4)=
2t 5)=
20 6)=
2L M=
Z{ 8)=
20 9)=
Z(10)=
Z{11)=
2(12)=

ERROR GODE

0 INTZRPOLATION SUCCESSFUL

SeP
ScP
ScP
ScP
SEP
SeP
SEP
ScP
ScP
MAC

MAG
MAU
MAC
MAC
MAC
MAC
MAC
MAG
MAC

1 INDEPENDENT VARIABLES NOT IN ASCENDING ORDER MAC
2 FOR I=4, ARGUMENT EXCEEDS LIMITS OF TABLE  MAC

F(X1,Y1+21)
Fi(X1sY1922)
FIXL,Y2521)
F{X14Y2022)
F(X14Y342%)
FUX14Y3922)
F(X2+Y1,21)
F(X29Y1:22)
F(X24Y2+21)
F(X24Y2922)
FiX24Y3421)
FIX24Y3422)

2(13)=
Li14)=
2(15)=
2(16)=
Zi17)=
2418)=
(19 =
Z120;)=
L(21)=
2=
2(23)=
Z(24)=

F(X34Y1,21)
FIX3,Y1+422)
FIX34Y2421)
F(X3sY2022)
FIX3+Y3+Z21)
F{X3:Y3422)
FiXbeY1421)
Fi{XboYLy22)
FiX4.Y2+21)
FiX&,Y¥2+22)
FiXeoY34Z1)
F(X4eY3,22)

MAG
MAC
MAC
MAC
MAC
MAC
MAC
MAC
MAG
MAL
MAC
MAC
MAC

SEBSBESEBBLIFRIFIFLBRBEBUFETBIFENFVRFRLBRS BRI 52332338335 22333823883 VA

COMMCN/TBLKUP/LL 4 LF oNA (D) 9 X(10G) oNEXTR
DIMENSION Z(1)s XA(6) s NS(5)y WJI(32)y RATIO(5)+ NGROUP(5),

I1E=§

KA{1)=XAL
XA(2)=XA2
XA{3)=XA3
XA(4)=XAL
XA {5)=XA5
XA(6)=XAb

00 100 I=1,LF
L2=Li+NA(I) -2

11

MAC
ITOTA5) MAC
MAG
MAC
MAC
MAC
MAC

.. MAGC
MAG
MAC
MAC

P
24%
254
¢ou
27i
28u
290
3uu
3146
324
330
KT
35u=-

20
3t
bd
5u
60
76
8y

100
116
120
130
isu
150
ioJ
i7
18y
190
244&
21y
224
230
24l
25w
2ok
270
28t
290u
30U
310
324
33y
340
350
3ou
37u
38u




10
]

20

QOO0 ¢

132

FOUND=0, MAC
D0 50 J=L1yL2 MAC
IF (X(J)eGTeX(JU=1)) GO TO 1) MAL
Ie=2 0 MAC
RFTURN MAC
IF (FOUNDJNEJBs) GO TO 50 MAC
IF (XA(I)=X(J=1)) 20450450 MAC
IF (JoGT.L1} GO TO &0 MAC
IF (NEXTR.&Q.0) GO TO 30 MAC
FOUND=1. MAC
NS(I)=L1~-1 MAC
66 TO 50 . MAC
IZ==4 MAC
RETURN MAC
FOUND=1, : MAC
NS(I)=u=2 MAC
CONTINJE MAC
IF (FOUND) 90,460,90 S MAC
IF (XALI)=X(L2)) 8G+83+78 MAC
IF (NEXTReNE«O) GO TO &3 ' MAC
Iz=1 MAC
RETURN MAC
NS(I)=L2-1 MAC
Li=L2+2 MAC
CONTINUE MAC
IN NS(I) IS THE SUBSCRIPT IN THE ARRAY X SUGCH THAT MAC
X(NS(I)) IS LESS THAN THE ITH ARGUMENT MAC
D0 110 I=1,LF MAC
K=NS{I) MAC
RATIOCII=(XACII=XIK)) /7 (X{K+1)=X(K)) . MAC
IN RATIO (1) IS THi RATIO OF X ARG, RATIO(2)=RATIO OF Y cTC., MAC
CONTINUE MAC
NGROUP(1)=NS(1) MAC
NSUM=NA (1) MAC
00 120 I=24LF HMAC
NGROUP(I)=NS {I)=NSUN MAC
NSUN=NSUM+NA (1) MAC
CONT INUE MAC
IN NGROUP(I) IS THE SUBSCRIPT OF THE ITH VARIABLE SUCH MAC
THAT THE TABLE VALUE IS LESS THAN THZ CORRESPONDING ARGUMENT MAC
THIS IS IN TERMS OF THIS VARIABLE ONLY MAC
FOR A FUNCTION OF DEGREE ND WE NZzD2+*®*(ND-1) VALUES MAC
FROM THE Z ARRAY MAC
ITOT(LF)=1 MAC
J=LF=I+1 MAC
ITOT(UI=ITOT \J#1) ¥NA (J+1) MAC
CONT INUE MAC
% ITOT(J) IS THE NUMBER OF LOCATIONS IN THE Z ARRAY NEEDED TO CHAMAC
THZ JTH SUBSCRIPT MAC
KF=2%%_F MAC

116

390
il
Wl
w2d
430
40
45y
46
473
480
49y
543
51
520
530
Hay
25§
5006
574
S84
594

63y
b4

840
850
864
87¢
880
89¢

g gt




140
13)
160

170

180

OO0

MW==2

D0 170 I=14KF,2

IFIRST=1

HH=NH+2

00 160 J=1,LF

MM=2%%(Jy=-1)

IF (MOD(MW/MM42)EQeD) GO TO 14)
IMON=NGROUP (J) +1

G0 TO 153

IMON=NGROUP (J)

IFIRST=IFIRST+ (IMON=1)*ITOT (J)
CONTINUEZ g
ISEC=IFIRST+ITOT (1)
WJL(I) =2 (IFIRST)
WJCI+1)=Z(ISEC)

CONTINUE

DO 180 I=1,LF

KF=KF /2

D) 18C J=1,.KF

HI(J) =W (2%J=2) + (HJ(2%U) =HJI(2%J~=1) ) ¥RATIO(D)
IR=WJ (1)

RETURN

END

SUBROUTINE GRAPH (IAyJUMyIU,JC,IB4ILyIVsBRyAAAP»BCBSeAB)

THIS IS A DUMMY
DIMENSION BR(1)y AA(1)
WRITE (6,10)

RETURN

FORMAT (i1H ¢29H SUBROUTINE GRAPH WAS ZNTERED)
END
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MAC Yue
MAC 91
MAG 92u
MAC 9234
MAC 944
MAC 95.
MAC 90w
MAC 973
MAC 98¢
MAC 994
MACiLsu
.. MAC1010
MAC1: 2y
MACL1y 3.
MAC1lu4w
MAC1050
MACluvou

.. _MAC1.70

MACLu8¢
MAC1090
MAC11u i
MAC111¢
MAC112u-~

——GRA 10

GRA 2.
GRA 3u
GRA 4
GRA 3y
GRA &

o .GRA_ 7y

GRA 8.
GRA 9U
GRA 10u~-
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APPENDIX II
SAMPLE INPUT DECK

This appendix illustrates a sample input deck in figure 2. The reader may
compare the data with the descriptions ‘n tables 1 through 16. Output
generated by QUANTO for this input appears in appendix III of AFWL-TR-73-242,
"QUANTO--A Ccde to Optimize Weapon Allocations.” The remarks which follow
will merely point out several of the salient features of the input deck.
Parenthetica! line numbers on the left of each data card are used for refer-
ence.

The first two numbers on the first input data card indicate, respectively,
that there are four airbases or targets and three candidate. positions at which
submarines may be located. The locations of the bases and their centroids and
their numbers of runways and aircraft appear on cards 2, 4, 6, and & Strings
of ones indicate the take-off sequences, since only one type of aircraft is
included in this problem. Cards 12 through 14 give the candidate submarine
positions, the number of submarines initially located at each point, iae number
of missiles per submarine, and the type of missile (or submarine) which is (cr
is permitted) at each point. By adding the numbers uf salvos possible from
all possible submarine locations, the user may compute the number of weapon
groups as Six in this example. Adjusting the array dimensions downward to
accommodate only four targets and six weapon groups could result in an enormous
core raduction.

Program options specified on the first data card include the optimizations
of both the submarine positions and the aircraft beddown. The extended form of
the output has been requested for illustration purposes only, and the user
should never have occasion to request this voluminous output. The final number
input on the first data card is the MODE option, which in this case requests
that all QUANTO computations be attempted throughout all the optimizations,
but if the user-specified time 1imit for this job is within 30 seconds, then
all computational results are to be saved on an output magnetic tape for later
use in continuing the job, if desired.
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: Line No.
& 3 1 2 1 2 el 2 1 3 (1) .
38,25 103.25 0.0 4 15.0 i
1121131111111111 ) J
48,25 97.50 5.5 1 15.0 ‘
111111111111111 |
42 .85 91440 0.0 4 150
illllllilllllll )
b 35.7 85090 505 l 500 1
11111 - ‘
1.0 45 15 60 (10) !
<1667 +0833 : !
36.75 7440 1 2 1 F
28.05 9345 e 2 1
45.65 126.05 ped 2 1 ' ' |
25 o9 95 95 300.0 2000.0 . 1500.0 |
i4 463750 21060 5.3190 520.0 6430 810.0 :
Te5417 113040 8+6528 1475,0 9.7639 176S.0
10,8750 2050.0 11.9861 2310.0 13.0972 2530.0
142083 2740.0 1563195 2930.0 1664205 311040 i
_ 175417 3260.0 17.9861 3290.0 (20) F
S000.,0 - 2500.0 A
20 PHANTOM PROBLEM PROFILE
0.0 4 0.0 0.0
200040 2040 9.0 «1406
399G.0 30,0 30,0 : « 1406
620040 40.0 92.0 +1946
13400.0 60.0 500.0 «3154
15600.0 66.0 500.01 « 3549
17300.0 68.0 500.02 «3672
7900.0 69.0 500.03 «3734
320040 71.0 500.04 « 3863
22750.0 7800 500.05 +«4355
26800.0 86.0 500.06 +4620
33000.0 94.0 S00.07 . «5636
37000.0 101.0 S00.08 «5955
4400040 109.,0 © 500409 «6379
49750.0 1170 S00.10 «6817
55900.0 125.0 500.11 «5865
61000.0 132.0 14250 « 1037
68000.0 140.0 3950.0 e 7275
. 75500.0 148.0 5000.0 o 7312 6.2
760040 «849 60.0 10.0
0.0 1.0 0.3 10. S.0 10000.0
(46)
! «01 20 100 «0001
2 2
3 2
* | 4
2 2
. 3 3 (52)
-000000000000000000000Q o
g Figure 2. Sample Input Deck Line No..g i
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The data on cards 10 and 11 is seif-explanatory. If there were more than
one type of aircraft, there would be & card of the form of card 10 for wach
type of aircraft. Furthermore, since there are dual runway bases, two types
of aircraft would cause the need to input eight take-off intervals, since
there would then be four ordered pairs of aircraft-type numbers for single
runway bases and four for dual runway bases. The eight take-off intervals
would require two input cards, since each value occupies 10 columns but only
70 columns are read from each card.

Data cards 15 through 20 indicate data describing the SLBM and its flight
time. Fourteen time/range pairs for the missile appear on cards 16 through 20
preceded by the pair count. The user has indicated a maximum range of 2000 NM
in card 15 even though the time/range pairs extend up to a range of 3290 NM.
In GUANTO, flight time for an individual missile will be computed for all
targets falling within the range 1imits on card 15, using cubic interpolation
and extrapolation, if necessary, on the time/range pairs, and targets outside
the range limits will not be attacked by that missile. If there were more
than one missile type, a set of cards like cards 15 through 20 would have to
be input for each type missile.

The aircraft profile and nuclear effects parameters are input on cards 21
through 46. The user has labeled the profile in an unused field in the “count
card," card 22, which also indicates that 20 range/time/altitude/velocity/
acceleration sets are to follow. In these cards, the user has adjusted the
altitude values to be strictly increasing, although this was unnecessary.
Also, since card 21 indicates a level-off altitude of 5000 feet, the profile

data contains an acceleration value oniy on the card having 5000 feet altitude.

The aircraft will be accelerated from Mach 0.7312 to Mach 0.849 after leveling
off according to the parameters on cards 42 and 43. The nuclear effects
parameters appear on card 44 followed by two blank cards indicating that the
lethal radii and the time of shock arrival are not known from previous runs of
similar problems. If there were two types of aircraft for this problem, a

~ set of cards similar to the set of cards 21 through 46 would have to be input

for each aircraft type. If there were more than one missile type, a pair of
cards like cards 45 and 46 would have to be input for each missile type, even
if the lethal radii are unknown.
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L The convergence parimeters and the initial missile allocation which starts

the iterative procedure are input on cards 47 through 52. In the initial i
allocation, the two numbers on a single card correspond to the two salvos from |
a single submarine, and the five submarines are in the order indicated by ‘
cards 12 through 14. The initial laydown, for example, has the second sub-
marine at the second submarine location firing its two salvos at targets one
and four in the order of launching.

While this example does not exhaustively illustrate all input options, the
user can use figure 2 as a guide to constructing the input deck.
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