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PREFACE

This report describes the 'Airbase Damage Assessment (AIDA) computer
model, designed for rapid examination of the results of conventional
air attacks on complex targets. A user's guide and program listing are
included.

AIDA was developed by Rand for use in a study, conducted at Hq
USAFE, of conventional air attack effectiveness. The model incorporates
both a Monte Carlo mode and a deterministic (or expected-value) mode of
operation. Approximations used in the expected-value computations,
while differing from those used by the Joint Munitions Effectiveness
Manual (JMEM), are equivalent in precision to those of the JMEM hand
methods. A large body of publications furnishes background for the
methods used and for input values required by AIDA.

AIDA has a variety of possible applications. It can be used as an
aid in planning effective attacks against complex target sets, or—-by
testing alternative attack headings, aim points, and the like--in examin-
ing the tradeoffs between damage to primary and secondary targets. It
should also prove useful in target (e.g., airbase) protection studies,
both to provide realistic and detailed samples of possible damage pat-
terns and to assess different protection options. ,

AIDA has been discussed with, and made available to, the Operations,
Intelligence, Plans, Logistics, Engineering, and Communications staffs
at Hq USAFE; to the staff of the Assistant Chief of Staff for Studies
and Analysis at Hq USAF; and to a number of other DoD and NATO organiza-
tions. This report is being published to provide a record of the model
and to make it available to a wider audience. The computer program is
available from The Rand Corporation.

This work was conducted under the Project RAND research project

entitled "Rand Ramstein Activity."
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SUMMARY

This report describes a new computer model that permits examina-
tion of conventional bombing attacks on complex targets--e.g., on an
airfield. A complete user's guide is included. Damage statistics for
up to 250 individual targets can be quickly assessed for attacks involv-
ing as many as 50 delivery passes and 10 types of weapons. Both point-
impact weapons (such as general-purpose (GP) bombs and precision-guided
munitions (PGMs)) and area‘ﬁeapons——cluster bomb units (CBUs)--can be
handled, and targets may be grouped into 20 different vulnerability
categories to distinguish different levels of weapon effectiveness.

If the user is concerned only with the expected numbers of hits with
point-impact weapons, and is not interested in either CBU weapons or
the coverage and damage variations expected with point-impact weapons,
a special, more efficient expected-value mode is provided.

In its basic mode, AIDA determines the actual impact points (pat-
tern centroids for CBUs) by Monte Carlo procedures--i.e., by random
selections from the appropriate error distributions. GP bombs and PGMs
that impact within a specified distance of a target are classed as hits,
and the results include the total number of hits on each target and the
cumulative probability of kill. For CBU munitions the program assesses
the fraction of each target covered by each pattern, and the results
include the fractional coverage from all patterns and a cumulative
probability of kill for each target. In addition to these results for
the complete attack, the attack can be repeated automatically for sev-
eral trials to provide statistics on the average damage levels to be
expected. In the special expected-value mode, average hit densities
are determined directly, without recourse to Monte Carlo procedures.

In the basic mode, up to 5 targets may be designated as runways
or taxiways suitable for aircraft operations, and the model will examine
these to see if an area of specified size is available for such opera-
tions; if not, the minimum number of craters that would need to be re-
paired to obtain an area of that size is determined.

The AIDA program is designed so that many cases can be examined

conveniently during each run--a feature that will prove useful, for
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example, when one desires to quickly examine several attack options.
Computer output includes both the input data and the attack results
that have been specified. Most model features are illustrated with

a sample problem.
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I. MODEL DESCRIPTION

The AIDA (Airbase Damage Assessment) computer model permits exami-
nation of bombing attacks on a complex set of targets--e.g., on an air-
field. 1In AIDA's basic mode of operation, the actual bomb impact points
are obtained by Monte Carlo procedures,* and the attack can be repeated
for several trials to provide statistical estimates of the average dam-
age and variability of that damage for each of the many targets. Al-
ternatively, an expected-value mode is offered when only point-impact
weapons are employed in the attack and when the user is interested only
in the expected numbers of hits. With a variant of the expected-value
mode, one may also generate hit-density patterns for complex attacks
without specifying an actual target system. Both modes of operation
and several different sets of problems may be treated by successive
cases during a single computer run. The several features available
with AIDA are illustrated in Sec. IV.

In AIDA the target system may be composed of up to 250+ separate
targets, for example, shelters, hangers, maintenance buildings, runways,
taxiways--even pipelines. The complete attack may consist of up to 50
distinct weapon-delivery passes. Each target is a rectangle of specific
size and orientation and an attack pass is defined by the expected proba-
bility of arrival, a heading, and the aim point, delivery accuracy, and
dispersion for a stick of weapons. Targets may be grouped into 10 or
20 different vulnerability categories and there may be up to 10 differ-
ent kinds of weapons dropped in an attack.

This computer model has a variety of possible applicatioms. Since

an entire airbase may be represented rather accurately, AIDA can be used

*

That is, the actual mean point of impact and the actual impact
points are determined by random variates drawn from the appropriate
error distributons. ’

Most array dimensions may be changed fairly readily, and they have
been in several instances. Some of the dimensions mentioned in this
report differ from those outlined in an earlier version of AIDA; the
changes were made to maximize program utility while limiting core stor-
age requirements. Users will find instructions for changing program
dimensions at the beginning of AIDA's MAIN subroutine.
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to study how one might best design an attack to damage both primary and
secondary targets. Whereas many bomb-damage aids deal only with a single
target (or set of like targets) and provide no direct evidence as to the
collateral damage to be expected, AIDA could be used to help design an
attack that would get the maximum benefit from those bombs that miss the
primary target. AIDA should also prove useful in a variety of studies
of base protection and repair, in that it could provide a more realistic
and detailed picture of possible damage than is customarily available.
Yet another area in which AIDA may prove useful is as the first step in
an analysis of the sortie-generation capabilities of a damaged base.
Hopefully the results of this model can be used as input to a sortie—
generation model,* and the combination may then be able to provide a
much better understanding of the effects of attacks on aircraft opera-
tions than exists today. In addition to analyzing problems involving
airfield complexes, AIDA could just as easily be used to assess attack
options and expected damage levels for attacks against the complex tar-
get arrays found at field headquarters, SAM sites, supply depots, etc.
Although AIDA is straightforward énd simple mathematically,+ its
substantial flexibility should prove useful in a wide range of studies.
For the reader who wants more detail on the methodological treatment
than is discussed in the body of this report, a program listing is in-

cluded in Appendix C.

MONTE CARLO MODE

In this mode of AIDA, weapons may be of two basic types: point-
impact weapons (such as general-purpose (GP) bombs and precision-guided
munitions (PGMs) or area weapons (such as cluster bomb units (CBUs)). A
weapon reliability may be associated with each kind of weapon. For
each kind of point-impact weapon an effective miss distance (EMD) may
be specified for each target type (i.e., that miss distance at which

the weapon is effective and an impact is to be categorized as a hit).

* :
One that can account for the effects of various levels of damage
to the various elements of a base. I

+Approximations used in the AIDA computations, while different
from those used in the Joint Munitions Effectiveness Manual (JMEM), are
about equivalent in precision to those of the JMEM hand methods.
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When this is done, target coverage is computed as that fraction of the
target area that is covered by a circle having a radius of EMD and
centered at the impact point. Additionally, the user may specify a
value for target kill probability, given a hit (as defined above), or
he may specify a different radius than the EMD and that will also be
used for computing a value of coverage. This option may be specified
individually for each target type and weapon type, as with the EMD.

For example, with this feature one can use the EMD to represent the
radius of the mean area of effectiveness (MAE) for severe structural
damage to a building, and the alternate value to represent the radius
of the MAE for severe damage to the building's contents, given a hit

on the structure. The final results will include the cumulative cover-
age fractions for each target for all point-impact weapons, correspond-
ing to both the EMD and to the optional factor, computed according to

the relation:

FC =1 - ]—[ (1 - Cw,t(i)) 5

all hits

where in the first case, Cw,t(i) is the target coverage based on the
EMD of the ith hit on the target of type t by a weapon of type w; in
the second, it is assessed according to the user specified option.

If weapons are specified as CBUs, the model first computes the
fraction of the area of each target that is covered by the rectangular
bomblet pattern. The total fractional coverage of a target for all
passes is that fraction of the area that has been covered by one or
more patterns. If a probability of kill is associated with 'coverage"
by CBU patterns, the model will generate the total probability of kill,
taking into account the actual position of each of the CBU patterns

that covered any portion of the target, according to the relation:

PK:l—E ||l—pk N@. D [p,



where a = the attack number,
i = a point on the target grid,
N(a,i) = the number of times point i was "covered" during

attack a,
M = the total number of CBU attacks,
T = the total number of target grid positioms, and
Py = the probability of kill of a portion of a target
of type t that is "covered" by a bomblet pattern

from a weapon of type w.

The results for each trial include the number of hits by point-
impact weapons and the fractional coverage by CBUs for each target as
well as the point-impact weapon coverage (FC) and CBU kill probability
(PK); in addition, for the targets that the user has specified (for a
maximum of 20 targets other than the runways and taxiways), the impact
points and weapon types are printed for up to 25 weapons per target.

For multiple trials, the results for each target include the fraction

of trials with at least one hit, the average number of hits and aver-
age CBU coverage, the standard deviation of these two measures, and

the average values of FC and PK for the several trials. A full descrip-
tion of the output options is presented in the next section and is sum-
marized in Table 1, p. 9.

The user may also specify* that certain (up to 5) of the (rectangu-
lar) targets are actually runways or taxiways that are suitable for air-
craft operations. The model will then test to see if such operations
are possible from these areas; i.e., tests are made to see if the min-
imum clear length and width required for operations are available after
the attack. In testing for runway availability, only point-impact weap-
ons are considered, and the crater radius is taken as the EMD. Up to
250 hits can be stored and examined for each such target (the locations
will be listed along with hit data on other targets). If the runway
does not meet the minimum requirements, the user may request an assess-
ment of how few craters would need to be repaired to meet those require-
ments. The user may also request an approximate computer plot of the

impact points for each runway.

%
By defining as type #1 targets.
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Coverage by CBU patterns is not taken into account in the runway
assessments;* examination of the effects of CBUs on the runway would
require that the user either make a visual estimate using the approxi-
mate computer plot or plot the impact points and the resulting bomblet

patterns more accurately on a plan of the airbase.

EXPECTED-VALUE MODE

This mode operates with target and attack descriptions that are
identical to those used with the Monte Carlo mode of operation. How-
ever, only point-impact weapons may be included in the attack. Com-
putationally this mode derives an average value of the hit density
for each target and for each attack. These are combined to provide
the total expected number of hits for all the attacks. Although this
mode provides no evidence regarding the statistical variations that
must be expected in actual hit patterns, it does provide a quick, ef-
ficient means of assessing the expected values. Since, for many prob-
lems, a rather large number of Monte Carlo trials is required in order
to get a reasonably accurate estimate of average values, one can some-
times use both the Monte Carlo and expected-value modes to advantage.
The Monte Carlo mode can first be used with a limited number of trials
to provide gross estimates of target coverage and of the variability
of hits; the expected-value mode can then speedily provide a reasonably

accurate estimate of the average number of hits. As will be illustrated

*
Except that the centroids are shown on the computer plots when
they fall within the area included in the plot.

The point value of the hit density is first determined at several
points on each target for the specified aiming errors and dispersion;
these values are computed for each of several positions along the in-
tended line of bomb impacts. The average hit density is taken as the
arithmetic average of these point values for the several target points
and the several positions along the bomb impact line. If the target
dimensions are small (i.e., less than one-quarter the RMS of the range
and deflection errors projected parallel to each target edge), only the
target corners are used for averaging. For larger targets, a uniform
grid of internal points is established with spacing no greater than
one-quarter the RMS noted above. The expected number of hits is com—
puted as the product of the average hit density and the area of the
target (including a border as wide as the EMD).



in Sec. IV, this two-step calculation would require only two more cards
than would either calculation alone.

A special feature of the expected-value mode permits the user to
quickly generate a hit—densitylgrid. This feature is controlled by
special target cards that may be used either alone, or in conjunction
with normal target cards. Each such card generates a 17 X 17 grid of
hit-density values measured over a square of specified dimensions (the
dimension should be a multiple of 16). If no dimension is specified,
hit densities are provided at 250 ft intervals over a 4000 X 4000 foot
square. The southwest corner for each grid is placed at that position
specified on the special target card. Such cards are identified by
specifying target type #21--an entry that acts as a control signal with-

in AIDA.

AIDA OPERATION

AIDA offers several features designed to simplify its operation and
to permit a series of cases to be analyzed during a single computer run.
Most are illustrated in Sec. Iv; The first feature permits a multi-
aircraft attack against the same objective to be specified simply; when
two or more attacks have common parameters (i.e., heading, desired mean
point of impact (DMPI), CEP, dispersion, arrival probability), a single
entry will generate the additional attacks. Other convenience features
derive from use of the REDO card (see the next section). When this card
is encountered it acts as a terminator card, terminating the input for
one case and announcing that there will be a subsequent case. If de-
sired, an entirely new set of data may be input following a REDO card.
Alternatively, the subsequent case may be a modification of the preced-
ing case; a few simple inputs permit the user a wide range of modifica-
tion options. One may change AIDA's mode of operation or any of the
control variables. 1In addition, targets may be added to the prior list;
or some may be removed and then others added. The same can be done
with attacks. For example, this feature could prove particularly use-
ful in investigating a series of alternative attack options on a given

airfield.



—-7-

AIDA's features provide substantial flexibility. For example,
since target loéation is not restricted, it is possible to have two
identical targets at the same location; by assigning these targets
different type numbers, one can assess results for two weapon effects.
This would be useful, for example, in determining expected personnel
and materiel losses (targets with different MAEs) in open parking
areas. The kill probability options available with impact weapons
complement this technique. Consider, for example, two identically
located buildings (of different target types), each with EMDs fixed
by the MAE for a structural kill. If one also inputs an effective kill
radius based on equipment damage for one of the buildings and the kill
radius for personnel with the other, the Monte Carlo results will in-
clude estimates of the structural damage, as well as of the materiel

damage and personnel losses resulting from a structural hit.



II. INPUT PROCEDURES

Up to seven basic types of cards can be used in operating AIDA,
although only three are required. Four types describe the target and
attack characteristics and three others are used to control operations.
For each basic card the type is identified in the first four columns

(left-adjusted):

TGT target data card

ATT attacker data card

ATT2 alternate attacker data card (optional)
EMD weapon card (optional)

CONT control card (optional)

REDO controls sequential cases (optional)
END last card

For two of these basic card types--ATT2 and EMD--supplementary cards
are used. For the ATT2 card a following card (with additional data,
as will be described) is mandatory. One to three supplementary cards
may be employed with the EMD card, as will be described.

There may be as many as 250 TGT cards, 50 ATT or ATT2 cards, and
10 EMD cards. For a given case there may be at most 1 CONT card. The
order of the cards is immaterial* except that a REDO card or an END
card must be used to signify the completion of input for a given case.
The targets and attackers are numbered, internally, in the sequence
in which their descriptions are read in; each target may also have an
alphanumeric designator (e.g., building number). A detailed descrip-
tion of how data are to be entered on each type of card is presented
in Appendix A. The input data are printed for each case; Table 1 out-
lines the output options for the results. The program will function
in its simplest form with only TGT cards, ATT or ATT2 cards, and an
END card.

“The only exception is that if the special "target type #21" cards
are used in conjunction with the special hit-density grid feature, one
of these cards must be the last target card.
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Table 1

OUTPUT CONTROL

For Each Trial
NPRINT? | All All Hits Multiple
Control | Impact |[(and Target | Stored Hit Runway Trial
Value Points Corners) Hit Data | Summary | Results |Statistics
-2 X X X X X
-1 X X X X
0 X X X
1 X X X
2 X X
3 X
4 x> X
5 x© X
%Enter in Columns 23, 24 of CONT card.
b

Compact listing of hits and required repairs for runways/taxiways.

c .. .
Compact listing of hits on each target.

A control (CONT) card will be required if advantage is to be taken
of more than the most basic of AIDA's features; without this card AIDA
examines only one Monte Carlo sample of the attack and provides the
actual numbers of hits on all targets and the stored hit locatioms for
specified targets. Specifically, a CONT card is needed if (1) more than
one trial is required, (2) an alternative output mode is desired, (3) a
different mode of operation is desired (e.g., the expected-value mode),
or (4) the runway availability features are to be exercised. As ex-

. plained more fully on pp. 38-39, this card is used to specify the number
of trials, the mode of operations, the output formats, the dimensions of
the minimum runway surface, whether or not the user wants thekminimum
repair requirement assessed, and the distances that the "minimum runway
rectangle" will be shifted laterally and longitudinally in te§ting for

an available area.
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Figure 1 illustrates the nature and measurement of the input data
for the TGT and ATT cards.* To use AIDA the first step is to establish
a rectangular coordinate system on a plan view (map) of the target sys-
tem (airbase). The target location and target orientation, as well as
the attack heading and the intended DMPI, are then specified in that
coordinate system; headings are measured clockwise from the Y-axis, or
"north," and given in degrees. As can be noted in Fig. 1, the target
location is specified by the coordinates of the westernmost corner (or
by the coordinates of the southwest corner if one side parallels the
Y—axis+); the dimensions are then given for the northeasterly heading
target limb and the southeasterly heading limb. All targets should
fall within the first quadrant, and the sum of the X and Y coordinates
of the "western" corner should not exceed 25,000. All runways or taxi-
ways that are to be examined for minimum available space for aircraft
operations should be specified as target type #1 (in Column 42 of the
TGT card; see p. 40).

The full attack consists of a set of distinct weapon-delivery
passes; each pass is defined by an ATT or ATT2 card. For each pass it
is necessary to specify the heading, the number and type of weapons,
the intended DMPI, the probability of arrival at target, and, for the
ATT card, the aiming accuracy of the mean point of impact (i.e., the
range error probable (REP) and deflection error probable (DEP)), the
ballistic dispersion in range and deflection, and, for a stick of
weapons, the stick 1ength.$ All linear dimensions must be entered us-
ing a consistent unit of length (such as feet).** If several passes
are to have identical characteristics, only one ATT or ATT2 card, with

the desired number of passes noted, need be used.

*

For the ATT2 cards the delivery conditions (speed, dive angle,
release altitude, intervalometer setting, and aiming accuracy in mils)
replace the stick length and accuracy inputs for the ATT card.

+The target orientation should be specified as O degrees in this
case.

¢For the ATT2 card, aircraft delivery characteristics substitute
for certain of these data. N

*% .
When ATT2 cards are used, it is mandatory that dimensions be
in feet.
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L, Southeasterly heading boundary

6 Orientation angle

Fig. 1— Target and attack
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—+—+ Nominal bomb impacts

layout for AIDA
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Several special features should be noted with respect to the EMD
cards. To begin with, these cards are optional; if the EMD card is
not used for one or more weapon types, these weapons are assumed to be
point-impact weapons that must impact within the target outline to be
counted as "hits." If more of the features are to be used for a par-
ticular type of weapon, an EMD card is input with the number of the
weapon entered in Columns 11 and 12. If weapon reliability is less
than unity, a 1 is placed in Column 6 of the EMD card and the relia-
bility is entered in Columns 7 to 12 of a special card placed immed-
iately following the EMD card. If the user wants to consider 20 types
of targets, rather than only 10, a 1 is placed in Column 5, and data
for the second set of 10 target types are entered on a supplementary
card (2 cards if a 1 also appears in Column 6). The other entries for
the EMD card and the special following cards differ, depending on
whether it is a CBU-type munition or a point-impact weapon.

CBU munitions are denoted by a negative number in Columns 13 to
18 on the EMD card. The absolute value of that number is taken as the
CBU pattern dimension along the flight direction; pattern width is
specified in Columns 19 to 24. If the user wants to associate a prob-
ability of kill with CBU coverage on some or all of the target types,
that fact is also denoted by the integer 1 in Column 6 of the EMD card.
When this is done the program interprets entries on the following card
(also used for weapon*reliability) as p,s for that weapon against the
desired target types.

Other special features are available for use with point-—impact
weapons. If a weapon can effectively damage a target when it actually
falls near but outside the target outline, the EMD for a "hit" can be
entered in Columns 13 through 72 (in 10 fields of 6 columns) of the EMD
card (and auxiliary card) for the 10 (or 20) target types. The appro-
priate entry in many instances would be the radius of a circle whose
area is equal to the MAE (as presented in JMEM manuals) for the corre-
sponding target-weapon combination. In the case of hits on funways or
taxiways, however, the appropriate entry is crater radius; when AIDA

*
In ten 6-column fields from Columns 13 to 72.
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checks for the availability of a minimum runway, each reliable impact
is assumed to have a crater radius equal to EMD.

For each "hit" with a point-impact weapon an estimate is made of
the fraction of the target ared that is covered by a circle of radius
EMD.* The user may also select one of the additional options (see
Fig. 2); using the supplementary card he either may input a Py for a
particular weapon-target type or specify a radius different than EMD
for defining another "effects" circle to be used in computing an addi-
tional coverage measure. In either case (pk or radius) the value 1is
entered on the supplementary card in the field corresponding to the
appropriate target type.

A REDO card terminates the input for one case and initiates a new
case. If no additional entries are made on the REDO card, the targets
and attacks for the next case will include all those entered in the
preceding case. If some, but not all, of the preceding targets and/or
attacks are to be included, the number of targets that are to be re-
tained is entered in Columns 7 to 12 and the number of attacks to be
retained is entered in Columns 13 to 18. The numbers to be retained
are selected from the beginning of the ordered lists generated in the
input process. If a negative entry (e.g., -1) is made in either or
both of the target or attack fields, none of the prior targets and/or
attacks will be considered in the new case.

After specifying which--if any--of the prior inputs are to be re-~
tained, additional targets and attacks may be added with appropriate
TGT and ATT cards. If a 1 is entered in Column 24 of the REDO card,
the target list and/or the attack and weapons lists will not be in-
cluded in the input listing, Zf no change has been made in those lists
from the prior use.

Control conditions will remain as in the preceding case unless a
new CONT card is entered with appropriate data. An END card must be

used, at the end of the last case, to complete the card deck.

*As noted earlier, the cumulative coverage of a target is given
by 1 minus the product of the probability of noncoverage to all hits;
this is equivalent to saying that in estimating the target area cov-
ered by a particular weapon the effect of prior hits is neglected.

A value greater than 1 is interpreted as a radius.
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NOMINAL ESTIMATE

Radius = EMD

Pk = a/A

[A = Target Area]

ALTERNATIVE | ALTERNATIVE 1
Pk input directly Radius specified

CUMULATIVE COVERAGE

FC= 1 - I_I (-p )

i = all hits !

Fig.2 — Point - impact weapon coverage estimation options
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III. PROGRAM NOTES

AIDA is written in FORTRAﬁ IV and first operated on the Honeywell
6060 used with Hq USAFE's Worldwide Military Command and Control System
(WWMCCS); subsequently, it has been run on the IBM 360/370 series. AIDA

is easily transferable to other computers because there are no system—
unique features employed.* The program is composed of approximately
1950 card images organized into a MAIN routine and 17 subroutines. As
presently dimensioned, AIDA operation requires 36K words of core. The
organization of the various subroutines and their functions are indi-
cated in Fig. 3; this structural outline of AIDA should also prove use-
ful for anyone who wants to overlay the program so as to reduce core
storage requirements. Potential users will find that the source code
is moderately well annotated with comment cards. A full listing of
the definitions for the key variables and arrays will be found in
Appendix B.

AIDA's CPU requirements obviously can vary widely depending on
the complexity of the problem (i.e., numbers of targets and attacks
and use of the special runway features) and upon the required number of
replications. For problems involving about 150 targets, 750 bombs, and
20 replications of the attack, computing times have run between 1-1/2
to 2 minutes on the Honeywell machine. To limit these requirements the
process used to test for hits with point-impact weapons has been de-
signed to reduce the TARGETS X BOMBS dimensionality problem somewhat,
by ordering targets in a particular manner and by only checking those
targets "near" each bomb impact point. Nevertheless there is a very
substantial amount of checking and computation required.

The computation problem is especially severe when CBU munitions
are used. To estimate the joint coverage of all CBU patterns, the tar-
gets each have a uniform grid of points superimposed, and each of those

points is checked to see if it lies within one or more of the pattermns.

*
Minor format changes may be required in a few instances; name
changes will probably be necessary for the random number generator.



MAIN controls program operations
and initializes numerous arrays

Reads, organizes,and lists
input data

Performs bomb trajectory
calculations as required

Computes and stores target
corner locations

Computes and prints hit—
density grid on demand

Computes and prints expected
number of hits for point-im-
pact weapons

Orders targets by location
of westernmost corner

Groups targets into zones

Determines actual MP] and
weapon—impact points

Checks for hits with point
impact weapons

Checks for coverage by
CBU-type weapons

Controls runway tests

Checks for runway minimums

and determines minimum repairs

Plots impact points on/near
runways and main taxiways

Prints results from individual

“trials

Computes and prints the
statistical results for
multiple trials

Fig.3— Organization and

—
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The fraction of the target grid points that is covered by one or more
CBU patterns is used as the estimate of fractionmal coverage. For small
targets only a 4 X 4 grid is used, but for the very large targets (di-
mensions in excess of 1000 X 1000) a 16 x 16 grid is used;* quite
obviously the computational requirements are affected by the presence
of large targets and the use of CBUs, but not, fortunately, in direct
proportion to the number of grid points.

The procedure used for checking the availability of an adequate
section of runway also involves substantial processing. A rectangle
of the required dimensions is positioned first at a cornmer of the run-
way and tested to see if there is a hit within the rectangle. If there
is, the rectangle is moved 5 ft+ laterally and rechecked; this is re-
peated across the runway or until an open area has been found. If none

is found the rectangle is shifted 250 ft*

along the runway and the pro-
cess is repeated. If the dimensions of the minimum usable runway sec-
tion are small, or if the runway is large and/or there are many hits, a
very substantial amount of processing can be required. These require-
ments are further increased when an assessment of the minimum repair
requirements is requested. Furthermore, if there are other runways,

or taxiways suitable for emergency flight operations (signified by entry
as a target type #1), the entire process must be repeated for each sur-
face (for a maximum of 5). Whenever the problem can be effectively
reduced to one of establishing the availability of the minimum clear
width (e.g., when a 9000 ft runway is being cut at the center to deny

a 6000 ft clear length), the minimum clear length should be set equal
to the runway length to avoid going through the lateral shift sequence

unnecessarily (11 times in the example).

*

It will be noted that hits may not be recorded when a target is
very large and the CBU pattern so small, proportionately, that the
pattern can fall between grid points.

+These are the default values; the user may specify a different
value.
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IV. SAMPLE PROBLEM

The layout of Base XYZ is shown in Fig. 4. This base consists of
a 150 ft X 8000 ft main runway, several taxiways, a parking ramp, eight
support facilities, and a housing area. To examine the effectiveness
of bombing attacks against this target complex with AIDA, one first
must describe the target elements and the attack in a common coordinate
system. Targets are defined by their westernmost corner, their size,
and their orientation; the attack heading and the desired mean point
of impact fix the attacks. For this illustration four medium bombers
will each drop 25 bombs in an effort to cut the runway at two points;
two others are targeted on the operations building near the main taxi-
way, and one will aim at the electronics shop. In addition, one
fighter-bomber is assigned to dive-bomb each of the main aircraft main-
tenance buildings, Bl and B2, and one will drop a stick of 5 CBUs on

the housing area.

INPUT
Figures 5a and 5b reproduce the card images needed to describe
this sample problem and to control four distinctly different assessments.

These assessments are designated as '"cases" and illustrate the following:

Case 1. Hit statistics for all targets, using 5 trials.

Case 2. Detailed results of a single trial.

Case 3. Results using the expected-value mode, with a sample
hit-density grid.

Case 4. Summary results of the runway attack, using 25 trials.

For clarity, the control (CONT) card, the target (TIGT) cards, the weapon
(EMD) cards, and the attack (ATT and ATT2) cards are listed in order;
the ordering of cards for a given case is actually immaterial except
that the EMD card pairs and the ATT2 card pairs must be together. A
REDO card or an END card defines the end of the input data for a case.
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A careful review of the various annotations in Figs. 5a and 5b
along with a reading of Appendix A, hopefully will lead to a full and
rapid understanding of the various input requirements and optional
features provided by AIDA. As 'can be seen in Case 1, the first card
directs that the Monte Carlo mode be used and that a statistical sum-—
mary of five replications of this attack be printed; no assessment of
runway availability is requested for this case. The specifications
for the targets are straightforward. The weapon data are somewhat more
complex; two cards are used in describing each weapon's effectiveness
against the 10 types of target (four cards would be required for 11
to 20 target types). The first card lists the EMD for 10 target types
and the second card lists weapon reliability and the optional effective-
ness descriptor (an alternate radius, or a pk). In this example weap-
on type #1 has an effective (crater) radius against paved surfaces
(target types #1, #2, and #3) of 22 ft; against target types #4 and #5
a hit will be assessed if the impact is within 40 ft of these structures.
The fractional damage on these structures, given a hit, is to be based
on a 50 ft effects radius for target type #4, and a 75 ft radius for
target type #5. The third weapon type is a CBU and the special input
procedures are illustrated.

The 10 attacks are listed last. The first (and fourth through
tenth) attack uses the simpler ATT specification; the REP, DEP, disper-
sion, and stick length are given directly in feet, measured in the
ground plane. For the second and third attacks--the fighter-bombers
directed to attack the main maintenance hangars Bl and B2--these fac-
tors are to be computed, based on the aircraft's attack characteristics;
both will release their last bomb at a 5000 ft altitude in a 45 deg dive
at 450 kn with an intervalometer setting of 100 ms. Aiming accuracy and
dispersion in the plane normal to the trajectory are 30 mils and 5 mils,
respectively. For three of the attacks, two aircraft will attempt to
fly the identical path, so only one card is needed to describe each
pair.

The remaining eight cards are all that are needed to define and
control three additional cases. Case 2 simply calls for a single Monte

Carlo attack, but with full printout and with an examination of the
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availability of an undamaged 50 ft X 4000 ft section of either the
runway or main taxiway for aircraft operations.

Case 3 requests an estimate of the expected numbers of hits using
the expected-value mode; since ‘this mode will not function for CBU-type
munitions, only the first nine attacks are retained (the housing area
targets for the tenth attack are also dropped). The target card that
is added in this case directs the additional computation of a 1600 ft
X 1600 ft hit-density grid, located as noted.

Case 4 focuses on the availability of a minimum surface for air-
craft operations. Only the runway and main taxiway are retained as
targets; however, all attacks are to be considered, since any crater
must be taken into account, whether it represents a hit on the intended
target, or collateral damage from some different attack. Twenty-five
attack trials are to be run with the Monte Carlo mode, repair require-
ments are to be assessed, and the trial-to-trial runway results are to

be printed along with the statistical summary for the 25 trials.

OUTPUT

The very first output (Fig. 6), presented even before the main
summary of the input data, lists the input/output for any trajectory
calculations that were required; in this case this was necessary for
attacks 2 and 3. The basic input listing follows; as will be noted,
the factors determined with the trajectory calculations are listed in
their normal location in this format. It will also be noted that the
targets and the attacks were assigned numbers in the order in which
they were located in the input deck; the pairs of identical attacks
each were assigned two numbers.

The target damage statistics for five Monte Carlo replications of
the attack in Case 1 are shown in Fig. 7. The various annotations will
help to clarify the nature of the various statistics that are provided.
As can be noted in conjunction with the type #10 targets, '"hits" are
not assessed with CBU weapons; the results are in terms of coverage
and fractional kill (PK). Perhaps the most significant--and typical--
observation that might be drawn from these sample statistics is the

very substantial uncertainty that must be attached to any measures of
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the "average level of damage'; as can be seen, the standard deviation
is frequently as large, or larger, than the mean.

Case 2 called for a full printout of one trial, but with the input
data suppressed. These results are shown in Figs. 8 through 10. The
first results presented are the hit patterns on the runway (Fig. 8) and
main taxiway (Fig. 9) as well as statements as to their status. As will
be noted, all hits within an EMD of the target are included, since a
crater will affect the surface up to a distance equal to the crater
radius. In the case of the taxiway against which no attack was spe-
cifically planned, it is apparent that either an attack aimed at the
operations building or one of those aimed at buildings Bl or B2 was
wide and to the right of the aim point. A careful study of the target
hit summary (Fig. 10) indicates that it was one of the attacks on the
operations building, since the hits are with type #1 weapons. Using
the EMD of 40 ft for structural damage and a 75 ft radius for the con-
tents of type #5 buildings, the results show that this attack will de-
stroy an estimated 15.7 percent of the structure and damage contents
on 57.5 percent of the floor space of the avionics maintenance facility
(B3); on the other hand, the AGE facility (B5), which is similarly
located with respect to the intended aim point near the operations build-
ing, was missed entirely as was the intended target. One of the main
aircraft maintenance hangers (B2) was hit. Other dive-bombing attacks
were both wide and to the right, placing bombs on the main parking ramp.
For the housing areas, there was no damage to the exposed targets in
the three areas in this particular trial. The actual hit locations
on building B2 and on the operating surfaces are shown at the bottom
of Fig. 10. Of the four targets for which hits were to be retained
(#6, #7, #11, and #13), only #7 was hit in this case.

Case 3 used the expected-value mode to provide estimates of the
expected numbers of hits and to compute a hit-density grid. The latter
is controlled by specifying a "type #21" target; as will be noted in
Fig. 11, the grid dimension is printed in the position normally reserved
for target angle. Any grids that have been specified are computed first
and the sample requested in this case is shown in Fig. 12; as will be

noted, the results are presented in terms of the expected numbers of
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hits per 10,000 sq ft, or, in effect, within the walls of a 100 x 100
ft building centered at the grid position.

Figure 13 presents the expected hits for the regular target array.
As a comparison will quickly indicate, the particular results for the
single trial in the second case are substantially diffegént from the
average result that is to be expected. TFurthermore, as comparisons
with the statistical averages presented in Case 1 will confirm, a
rather large number of trials are required if one is to obtain reason-
ably accurate estimates of a mean in problems of the sort exemined here
using Monte Carlo techniques. It is for reasons such as this that it
was suggested earlier that the two modes can be used together benefi-
cially so as to more efficiently obtain both a reasonably good estimate
of the mean as well as useful evidence on the variability about that
mean.

Case 4 examines the availability of a minimum operating surface
for aircraft. Since this type of problem is rather complex and tends
to demand relatively large numbers of trials, it will often be prefer-
able to separate this examination from others, as we have here in Cases
1 and 4, to avoid unnecessarily processing data relating to attacks and
targets that are not of interest. For this reason all targets but the
two of interest have been dropped (see Fig. 14), and all attacks that
could not have any effect should also be dropped; for this case we re-
tained all the attacks, since none are extremely distant from both
surfaces.

The first result in Case 4 is the trial-by-trial record (top of
Fig. 15) of the total number of hits and minimum numbers of repairs
required for both of the targets; there is no entry only if there are
no hits. This record is especially useful if one wishes to examine
the distribution of attack results in more detail than can be done using
the overall statistical results themselves. The latter are presented at
the bottom of Fig. 15. As can be seen by comparing these results for
the taxiway with those in the previous case, even 25 trials is inédequate
to assure a reasonable estimate of the mean (which is actually nearly

twice that which has been obtained in this sample of 25 trials).
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Total computation time for these four cases was just under 53 sec
on USAFE's WWMCCS Honeywell 6060 computer. If not overlaid, 36K words
of core are required for AIDA as presently dimensioned, that is, for

250 targets, 50 attacks, 20 target types, and 10 weapon types.
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Appendix A

DETAILED DESCRIPTION OF AIDA INPUT

The basic types of input cards employed with AIDA are as noted

below:
CONT control card
TGT target card; one per target
ATT attack card; one per weapon delivery pass (or group of
identical passes)
ATT2 alternate attack card
EMD effective miss distance card; one for each weapon type
REDO controls sequential cases
END terminates overall computation

The ATT2 card is actually two cards in sequence and the EMD card may
have up to three supplementary cards. A detailed description of the
entries for each type of card is presented on the pages that follow.

The general arrangement of data on all basic card types is similar;
the card type-name is placed (left-adjusted) in the first four columns
and the data are listed in eleven 6-column fields between Columns 7 and
72. All data are read with a F6.0 format; i.e., they are to be real
numbers. If a whole number is to be input, it may be entered (right-
adjusted) in the field without a decimal point; the decimal point is
necessary otherwise. Columns 5 and 6 on the ATT, ATT2, and EMD cards
are also used, as will be described, and the name of the target complex
being studied and a name for each target may be included in Columns 73
through 80 of the CONT and TGT cards, respectively; any alphanumeric
names are acceptable.

All linear dimensions should be in consistent units* (e.g., feet)
and the target orientation and the attack heading entries should be in

degrees.

*
If ATT2 cards are to be used, all linear dimensions must be in
feet.
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4

CONT

The CONT card controls the mode of operation, the choice of random

number generator, the number of trials (attack replications), and print-

out options; specifies the minimum clear length (MCL) and minimum clear

width (MCW) for runway attack effectiveness calculations; and controls

the runway repair assessment.

Columns

1-4
11-12

13-18
23-24

30

31-36

37-42

Data Entry

CONT
When O, the seed for the random number generator is the
same for all runs. If greater than 0O, the seed is changed
from run to run; if equal to -1, the random number generator
is locked out. If equal to -2, the expected-value mode of
operation replaces the Monte Carlo mode.
Desired number of replications. Default is 1.
Controls printout options as follows. If entry is
5 Prints multiple trial statistics plus a condensed
listing of hits by trial
4 Prints multiple trial statistics plus a condensed
listing of runway status by trial
3  Prints multiple trial statistics only
2 Above plus runway results for each trial
1  All above plus hit summary for each trial
0 All above plus stored hit data for each trial
-1 All above plus all hits and target corners
-2  All above plus all impact points
Controls printout of intermediate information for program
test purposes; should normally be 0. If set to greater
than 7, the random number generator is locked out. See the
program source listing for the effect of other values.
MCL for aircraft operations. (Used to test if the runways
are open.)
MCW for aircraft operations. (Used to test if the runways

are open.)



Columns

48

54

55-60

61-66

73-80
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Data Entry

When entry is 1, runway results will include the minimum
number of craters to be repaired for the runway to meet
the MCL and MCW criteria.

When the entry is 1, a plot of all impact points will be
included for all closed runways (if, also, the printout
option entry in Columns 23 and 24 is less than 3); when
the entry is 2, impact plots are provided for each runway
whether or not it is closed.

The distance that the "minimum runway rectangle" is to be
shifted laterally in checking for an adequate section; the
default value is 5.

The distance along the runway that the minimum runway
rectangle is to be shifted in checking for an adequate
section; the default value is 250.

A name can be entered here for the entire target complex

and it will appear in the heading of the output listing.
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TGT

Each TGT card designates the location, size, and orientation of

a rectangular target.

Columns Data Entry
1-3 TGT
7-12 The X-coordinate of the westernmost corner of the target.
13-18 The Y-coordinate of the westernmost corner of the target.
If a target boundary runs exactly north-south, the X and
Y coordinates of the southwestern corner should be specified.
19-24 Target dimension along the boundary running northeast (or
north) from the X and Y coordinates of the reference corner
specified in the two previous fields.
25-30 Target dimension along the boundary running southeast (or
east) from the reference corner.
31-36 Heading in degrees of the northeast (or north) heading
boundary of the target (along the dimension specified in
Columns 19 to 24). (Meaning varies for target type #21;
see below.)
41-42 Target type. Targets may be grouped into up to 10 (or

20) different categories with like vulnerabilities. This
entry is used in conjunction with the effective miss dis-
tance on the EMD card. Target type #1 is restricted to
runways and taxiways that may be used for flight operations;
there will be no more than 5 targets of this type. Enter-
ing a 21 for target type actually acts as a signal (but
only in conjunction with the expected-value mode) directing
that a 17 x 17 grid of hit-density values be tabulated over
a square, the southwest corner of which is entered in
Columns 7 to 12 and 13 to 18. 1In this case, entries in

the third, fourth, and seventh fields have no meaning.
Unless a different value is entered in Colummns 31 to 36
(preferably a number divisible by 16), the default dimen-

sion of the square is 4000, for a grid increment of 250.
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There may be one or more target type #21 cards, and they
may be intermingled with normal target cards; however, when
present, one of the type #21 cards must be the last target
card entered for a case.

If greater than 0, all hit locations will be saved (and

printed when entry in Column 24 of the CONT card is O or

Columns Data Entry
48
less).
73-80

A name or number for the target (any alphanumeric) may be
entered here. This name as well as the sequence number
that is assigned automatically will appear for target

identification in the output listing.
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ATT

The ATT card specifies the parameters of each weapon-delivery

pass.

Inputs required are the ‘attack heading (measured from north in

the coordinate system used to specify the targets), the desired mean

point of impact (DMPI) for a single weapon or for the middle of a stick

of weapons, the aiming error expressed as REP and DEP, the ballistic

error of the individual weapons, the number of weapons to be delivered

in the pass, the stick length, and the weapon type (related to the ef-

fective miss distance on the EMD card).

Columns

1-3
5-6

10-12
13-18

19-24
25-30
31-36
37-42
43-48

49-54
55-60

61-66

67-72

Data Entry

ATT

Total number of passes with the following characteristics;
default = 1.

Attack heading in degrees from north.

The X-coordinate of the DMPI of a single weapon or the
middle of a stick of weapons.

The Y-coordinate of the DMPI as above.

The REP.

The DEP.

Ballistic dispersion in range of individual weapons (R-DISP).
Ballistic dispersion in deflection of individual weapons
(D-DISP). Default value is R-DISP.

The number of weapons in the stick.

The length of the stick (the distance between the first and
last weapon of the stick in the absence of dispersion).

The weapon type (used in effectiveness calculations together
with EMD and target type). An entry is required (an integer
from 1 to 10); otherwise hits will not be recorded.

Probability of arrival at target; default = 1.0.
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ATT2

The ATT2 card should be used in place of the ATT card when the user
wishes assistance with trajectory calculations. When this card is used
the user expresses the attack in terms of speed, altitude, dive angle,
intervalometer settings, etc., and a special subroutine converts these
inputs to those demanded on the ATT card. The conversion procedure is
the JMEM/AS Open End Method Zero as outlined in the Users Manual for
JMEM/AS Open-End Methods, WANG Labs., Inc., Tewksbury, Mass., August 1974.

Both ATT and ATT2 type cards may be used in the same run; the order
of entry is of no importance. When ATT2 cards are used the input data
will be reproduced as submitted, as well as being tabulated in the nor-
mal manner, after conversion.

Data input with the ATT2 procedure require two cards. The first
card is labeled ATTZ in the first 4 columns and has input similar to
that on an ATT card (all fields are read with a F6.0 format); a second
unlabeled card is mandatory following each ATT2 card. The format for
both cards follows. When these cards are used, all linear dimensions

in the input data will be in feet.

Columns Data Entry

1-4 ATT2

5-6 Total number of passes with the following characteristics;
default = 1.

10-12 Attack heading in degrees from north.

13-18 The X-coordinate of the DMPI of a single weapon or the

middle of a stick of weapons.

19-24 The Y-coordinate of the DMPI as above.

25-30 The CEP in the normal plane in mils, or, if DEP is specified,
a constant which, when divided by the sin of the impact

angle, gives the REP, in mils.

31-36 The DEP in mils (if omitted, CEP controls).
37-42 Ballistic dispersion in mils.

49-54 The number of weapons in the stick.

61-66 The weapon type.

67-72 Probability of arrival at target; default = 1.0.
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The data format for the second card of each ATT2 pair is as noted
below (this card is used with a 6F6.0, 3F6.3 format). Typical ballis-

tic data required for this card are noted in Table A-1.

Columns Data Entry

7-12 Aircraft velocity (kn).
13-18 Release altitude of last bomb (ft).
19-24 Dive angle at release (deg).
25-30 Terminal velocity of weapon (cluster) or first leg of a

high-drag bomb (ft/sec) (VI1 in JMEM).*

31-36 Terminal velocity of a cluster bomblet or a high-drag bomb
(ft/sec) (VT2 in JMEM).

37-42 Probable error in estimating and correcting for wind ef-
fects (ft/sec).

43-48 Cluster opening time or fin opening time for a high-drag
bomb (ms), or cluster/fin opening altitude (ft). (A decimal

point is mandatory when altitude is inmput.) (TD or H_ in

£
JMEM. )
49-54 Intervalometer setting (ms).
55-60 Dispensor intervalometer setting (ms) (0 for clusters).

*
Illustrative values are noted on Table A-1.
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Table A-1

TYPICAL BALLISTIC PARAMETERS

Ballistic Parameter
VTl VT2 T, or H

Weapon (fps) |[(fps) D f
Mk-81 Mod 1 1850 0 0
Mk-81 SE 1100 | 208 300 ms
Mk-82 Mod 1 1900 0 0
Mk-82 SE 1200 | 240 350 ms
Mk-83 2500
Mk-84 2850
M-117 Unretarded 1950 0
M-117 Retarded 900 | 168 300 ms
M-118 2450 0
AN-M64A1 1600
AN-M65A1 2000 0
Mk-36 DST 1200 240 350 ms
CBU-38 450 0 0
CBU-52B/B 1000 230 | Variable Altitude (ft)
CBU-58/B 950 | 215 | Variable Altitude (ft)

SOURCE:

Users Manual for JMEM/AS Open-End Methods,
WANG Labs., Inc., Tewksbury, Mass., August 1974.
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EMD

The EMD card is optional and provides information regarding weapon
performance against the various types of targets. The entries for this
card are different for point-impact weapons and for CBU-type munitions.
For point-impact weapons, a hit is assessed for any impact within a
distance of EMD from the target. For CBU munitions, the EMD card is
used to specify the dimensions of the rectangular bomblet pattern.

The methods for expressing weapon coverage also differ for the two
types of munitions. For point-impact weapons the EMD is also used as
the weapon kill radius, and coverage is determined as that fraction of
the target area that is covered by a circle of that radius.

For point-impact weapons (GP bombs or PGMs) the entries are:

Columns Data Entry

1-3 EMD
Enter 1 if data are to be entered for 20 target types.*
6 Enter 1 if data on weapon reliability, Py OT effective
kill radius for this weapon type, are to be entered (on

the following card).

11-12 Weapon type (used in conjunction with Columns 61 to 66 on
ATT card).

13-18 EMD for point-impact weapons versus target type #1.

19-24 EMD versus target type #2.

67-72 EMD versus target type #10.

If the weapons are CBU-type munitions, use the following entries

on the EMD card.

Columns Data Entry
1-3 EMD

Enter 1 if data are to be entered for 20 target types.

* 3
When more than 10 target types are involved, the EMD data and, if

specified, the supplemental coverage data (see p. 48), for target types
#11 through #20 are entered in ten 6-column fields from Columns 13 to
72 on cards that immediately follow the EMD card (and supplementary card).



47~

Enter 1 if data on weapon reliability and/or on kill prob-

abilities are to be entered for any target type on the fol-
Weapon type (used in conjunction with Columns 61 to 66 on

Enter CBU pattern length as a negative entry.

Columns Data Entry
6
lowing card.
11-12
ATT card).
13~18
19-24

Enter CBU pattern width as a positive entry.
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SUPPLEMENTAL CARD FOR WEAPON RELIABILITY AND COVERAGE FACTORS

If a 1 is entered in Column 6 of an EMD card, a supplemental card
must be included next with the Qeapon reliability and a set of entries
for the several target types. Note that this card is not identified,
but one must follow each EMD card that has an entry in Column 6. If
a 1 is entered in Column 5 of an EMD card, as well as in Column 6, a
second supplementary card is required for target types #11 through #20;
this card is the fourth of four.

All entries on these cards are optional; the default value for
reliability is 1.0. 1If an entry is made in any of the last 10 (20)
fields and it is not greater than unity, it is taken as the user esti-~
mate of the Py for that particular weapon-target combination for either
point-impact weapons or CBU munitions. For point-impact weapons, an
entry that exceeds unity is taken as an additional kill radius and
another coverage fraction is determined as that fraction of the target
area that is covered by a circle of that radius, given a hit within EMD
of the target. Thus, when there are entries on the supplemental card
for certain target types, coverage fractions are computed both for the

corresponding value of EMD as well as for the value on the supplemental

card.

Columns Data Entry
7-12 Reliabilitya of this weapon type; default = 1.0.
13-18 P, ©or kill radius+ for this weapon versus target type #1.
19-24 P, or kill radius for this weapon versus target type #2.
67-72 Py of this type weapon versus target type #10.

Entries for target types #11 through #20 on a second supplemental

card will be in the ten 6-column fields between Colummn 13 and‘Column 72.

*
Since these entries are read with an F6.0 format, the decimal
point must be included.

Only for point-impact weapons.
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REDO

The REDO card is used to terminate the input for one case and
initiate a new case with some or all of the previous inputs, as de-

scribed earlier.

Columns Data Entry

1-4 REDO

7-12 Number of prior targets to be retained. All will be re-
tained if there is no entry. Use a negative entry if none
are to be retained.

13-18 Number of prior attacks to be retained. All will be re-
tained if there is no entry. Use a negative entry if none
are to be retained.

19-24 An entry of unity suppresses the input listings for targets
and/or for attacks and weapons if no changes have been made

in these data sets from the prior case.



-50-
END

An END card must be included at the end of all data emntry cards.

Columns Data Entry

1-3 END
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Appendix B

GLOSSARY OF TERMS USED IN AIDA

KEY VARTABLES

INL

INW

ITRIAL

KCBU

KPTI

KTEST

LIST

MCL

MCR

MCW

MODE

MTT

NA

NAM

NHITD

NJMEM

Distance along the runway the "minimum runway rectangle"

is shifted.

Lateral distance the minimum runway rectangle is shifted

in checking for an adequate section.
Number of the current trial.
Switch; set to unity if any weapons are CBUs.

Switch; set to unity if any weapons are the point-impact

type.
Index controlling variety of debugging printout options.

Switch; when set to unity, target and/or attack input lists

are suppressed when unchanged.
Minimum adequate length for required runway.

Switch; set to unity when runway availability is to be

checked.

Minimum adequate width for required runway.

Index controlling mode of operation (see pp. 9 and 38).
Largest target type number in the target array.

Total number of weapon-delivery passes.

Maximum permissible number of weapon-delivery passes.
Number of types of weapons in overall attack.

Switch; set to unity when the expected-value mode is

specified.

Number of weapon-delivery passes that required trajectory

calculations.



NPLOT

NPRINT

NREDO

NREP

NSAVE1

NSAVE2

NST

NSTAT

NT

NTM

NTRIAL
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Switch; set to 1 or 2 if runway impact plots are desired.
Index controlling results output (see pp. 9 and 38).
Switch; set to unity if an additional case is specified.

Switch; set to unity when repair requirements are to be

assessed.
Number of targets to be retained for a subsequent case.

Number of weapon-~delivery passes to be retained for a sub-

sequent case.
Maximum number of targets for which hits can be stored.

Cumulative number of trials in which the minimum runway

was available.
Total number of targets.
Maximum permissible number of targets.

Total number of trials specified.
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KEY ARRAYS
AMD (I,J,K) Weapon effectiveness data.
I Weapon type.
J Target type.
K=1 Effective miss distance.
2 Effective damage radius or probability of kill.
ATT(1,J) Strong array for weapon-delivery data.
I Weapon-delivery pass number; numbered internally in
order of entry.
J=1 Heading (deg).
2 X. coordinate of desired mean point of impact.
3 Y coordinate of DMPI.
4 Range error probable of DMPI.
5 Deflection error probable of DMPI.
6 Dispersion in range (ground plane).
7 Number of weapons released in pass.
8 Length of stick (in ground plane).
9 Weapon type.
10 Dispersion in deflection.
11 Probability attacker arrives at target.
CBUHT (J,K) Impact coordinates of the centroid of the Jth CBU
pattern.
K=1 X coordinate.
2 Y coordinate.

Cov (L) Fraction of target L covered by one or more CBU patterns.



HIT(1,J,K)
I
J=1

2
3
KX

HITR(1,J,K)

1,J,K

IR(N)

IZONE (K, J)

MHIT (K)

MSTAT (J)

3-8

MIYPE(I)

NCBU (L)
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Storage array for hit locations on specified targets.

Ith of those targets for which hit data are to be

stored.

X coordinate.

Y coordinate.

Weapon type.

Number of hit on the Ith target.

Storage array for hit locations on type #1 targets

(i.e., runways and taxiways).
y

See HIT(I,J,K).

Switch; set to unity if the Nth weapon-delivery attacker

fails to reach target.

Denotes which of the ordered targets (see TO) fall in

the Kth target zone.
Lowest numbered target in the Ktk zone.
Highest numbered target in the Kth zone.

Target number of the Kth target for which hit location

data are to be stored.

Storage array for accumulating trial results of runway

availability tests.

Minimum number of repairs required to open a minimum

runway.
Square of J = 1, above.
Not used.

Index that specifies whether or not supplementary data

are to follow the EMD card for weapon type I.

Number of CBU weapon patterns that cover all or part

of target L.
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NHIT (L) Number of hits on target L; by both point-impact and

CBU weapons.

NRW(I) Target number of the Ith runway entered.
P(L,K)
K=1 Expected fraction of target L that is covered by the

effects of point-impact weapons; or probability of

kill of target L due to point-impact weapons.

2 Probability of kill of target L due to CBU weapon
patterns.
STAT(L,J) Storage array for accumulating trial results.

L Target number.

J=1 Number of hits by point-impact weapons.
2 Square of J = 1, above.
3 Trials with at least one hit.
4 Fractional coverage by CBU weapons.
5 Square of J = 4, above.
6 Expected fractional coverage by point-impact weapon;

or probability of kill.

7 Probability of kill by CBU-type weapons.
8 Unused.
STAT2(1,J) Storage array for accumulating trial results for targets

of a given type.
I Target type.

J=1 Fraction of the targets of type I that received at

least one hit.
2 Square of J = 1, above.

TGT (L,J) Storage array for target data.



10
11
12
13

TO(I,J)

WPNREL (1)
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Target number; numbered internally in order of entry.
X coordinate of westermmost corner (#1).
Y coordinate of corner #1.

X coordinate of cormer #2.

Y coordinate of corner #2.

X coordinate of cormer #3.

Y coordinate of corner #3.

X coordinate of cormer #4.

Y coordinate of corner #4.

Heading of northeast target leg.

Target type.

Switch; hits stored when reset to unity.
Dimension of NE target leg.

Dimension of SE target leg.

Target order array in which targets are ordered accord-
ing to increasing values of the sum of the coordinates

of the western corner.

Ith target in the ordered array.

Value of (X+Y) for the Ith ordered target.
Number of the target as initially entered.

Reliability of weapon type I.
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Appendix C

PROGRAM LISTING

1. [ MPEIN=ATOA ATRIAST DAMIGE ASSESSMENT MNIZL

<. THNMIN JERZAYS/ TAT(250+130, ATT(50,11),A%D(10,2092)y TO(25042),
2. XIZJN?(SO.?)yNHIT(zso).MHIT(ZO).wlT(zo,z,zs).uaw(SI,HITP(S,a.zso)
be X, P(250,2),07V(250) $MTYPE (1) yMAME (250,20 9WPNREL (10) 4 NCBULZ50)
S CAMYIL JTNT /AT g N& y 4Dy NTM o KTEST yMCR g MO Ay MCL p MODE g NPRINT g NAM NST MTT
€. CaMMIN /S TETS/HTETAL, ITRTEL yNSTLT,S5T8T(250,8),STAT2(20,5),44STLT(B)
7. FOMMIN FOONTAL/ NREP GNPLO Ty INWe INLy NSAVEL NSAVEZLIST N JIMEY

8. COMMON /7 HITON / NSHITD, MRETGY

Ge COMMIN FCRBUHIT/ S3UHT(200,2), 1R(S5D), X{8Y, KPTI

10. NT = 0

i1. [ xkekr NTM TS THT MAXIMUM NUMBT2 OF TARGETS  xksex

12. € AE2AYS:  TGT, T3, NHIT, P, JOV, NAME, NCBU, STAT

1%, ‘ NTM = 250

14, ¢ sxaws NAM IS THE MAXINUM MUMBSR OF ATTACKS

15. C 5RRAYS: ATT, I¥

16 NAM = K]

17. I mxexw  NST 1S THE NUMRTR OF YACGLeTS FO? WHICH HITS CAN BE STZ2FED.
18. C ARKAYST  HIT, ¥HIT

1G. NST = 20

20 C emwkw T SHENGE ANY JF THE PRAZECING DIMERSICNS, MAKE THE APPRIPRIATE
zl. ¢ smxwx  CHANZES IN THE ARUAYS AND THEN CHANGE THZ LIMITING VALUE.
22 NA = O
22, ND o= O
24 . MCe = 0
25. STETAL = 1
25, TEST = C
27 NREDDY = O
28. 0 5 1 = 1,10
29. MTYPZ (1) = O
30. WPNRTL(T) = 1.0
zl. no 5 J = 1,29
22. ne 5 K = 142
32. 5 AMD (T 4dyK) = 043
34, 10 ITRI2L = O
35, ne 12 T =1, 5
36. 12 NRW(I} = O
37. CALL THFUT
38. IF («HITD JEN. 1) 500 T 40
39, IF (NTZIAL oLT. 2) GL TC 25
40, NSTAY = 0
41, DO 15 1 = 14NT
42 . co 15 No= 1R
432, 15 STAT{I,V) = 2.0
44, NG 20 Vo= 1,429
45, Do o290 N 145
46. 20 STAT2{*,&} = 0.0
47. 25 nNo 30 I = 1, NST
48. 30 MHIT(I}Y = O
49, 40 CONTINUE
50. DO 45 Moo= 1,48
Sl. 45 MSTATINY = O
52. CALL T5TDIM
" 53. IF (NHTTD E0, 0) GO TC 60
54. IF (7G6T(MNTy10) +¥Q. 21.) CALL GRIDEN
€. 0ng 50 I = 14NT
5¢C . covily = 0.0
57. P(I41) = 0.0
SF . P(142) = 0.0
59. 50 P{I1+3) = 0.0
6C. CALL &XPUIT



61.
6)2.
€32,
64,
&t .,
6€.
&7.
68,

70,
71.
72.
13,
14,

7€,

A0

100

105

140
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G0 TO 2020

IF (XPTT1 .5Q. O) 67
CALL TRTOED

CALL TGTZICM
CONTINUT

ITRIAL = ITRIAL + 1
90 196 11 = 1, NS
P2 105 12 = 1,3

PR O19% 13 = 1, 25
HIT(11,12413) = 0.0
70 110 T=1y AT
COVI(I) = 0.0

P(T,1) = 0.0

P(1,2) = 0.0

P{I,3) = 0.0
NCBHIT) = O
NHIT(11=0

no 115 1 =1, 5
no o11s 12 = 1, 3
20 115 T3 = 1, 250

5
HITR(I1,12,13) = 0.0
CALL BOMB
1F (KT8
IF (MC~ .
CALL CHFC
CONTINUE
IF (NTRIAL .L7. 2)
DO 140 I = 1y NT

Q. 1) o

=
EQ. Q) 50 T7
W=

Lt CRy
130

GG TG 170

AID = NHIT(I) = eyt
STAT{I,1) = STAT(I, 1) + 41D
STAT(1,2) = STAT(1,2) + £1ID*AID
1F ( ALD 6T, 0.0) STAT(I,3) = STAT(I,3}
STATI1,4) = + oV
STAT(I,5) = + Cov(L)=CaVvIiT)
STAT(I,6) = + F(1,1)
STAT(1,7) = + PLI,2)
STAT(I48) = STAT(I,8) + P{1,3)
CONT INUF

ng 160 M = 1,20

MM = O

MN:O

AIC1 = 0.0

AID3 = 2.0

AlT4 = 0.0

AIDS = 0.0

00 150 I = 14NT

IF (TGT(1,10) NF. M) GC 70 159
NN = NN + 1

NATD = NHIT(T) - NIBULT)

AREA = TGTUI,12)=TGT(I,13)

4ID1 = AICL + ARCA

AID3 = AIC3 + ARzA=P{l,1)

AINgG = AID4 + LRLAYP(1,2)

AICS = AIDS + ARTA=P{][,3)

IF (MAID .AT. 0) MM = MM ¢
COMNTINUE

IF (MM ,FQ. 0) GZ TO 160

AID = NN

STA = MM/ATND

ST2T2{Me1) = STAT2{¥,1) + STA

STAT2(M, 2} =

STAT 24 M, 21 ¢

STA4STA

+ 1.



122.
123.
124.
125.
126,
127.

C

SONOOO
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STAT2(™,3)
STAT2(M,4)
STAT2{¥,5)
160 CONTINUE
170 CONTINGF
IF (NPPINT 6Te 1), G3 TN 180
CALL PFINT
130 CONTINUZ

STAT2(M,3) + AIC3/AIP]
STAT2(M,4) 110474101
STAT2(M,5) + 21DR/A1C1

+

TE (NPRINT o tZe 5) G 10 190
PN 185 L = 1,NT
185 WRIT:-{6,1001) ITRTAL, Ly NHIT(L)
130 CONT TGS

TFOCITRTAL JL7. NTRTEL) 50 T 100
IF (MNTRIAL o5T. 1) CALL STATIS
750 1IF (vREDD L22. 1) GO TL 10
sTne
1001 FORMXT(® ¢, 0TQTALY, [ 4, TGT 14, HITS', 1 4)
ENG
SUMEQUT ITHE INPUT
TNTEAEE %4 LASFL, 4y NAMEL, MIMSZz, NAME, N32SZ1, WBASIZ
COMMAN /ARZAYS3/ TGT(250413)s ATTU53,11),£40(10420,2), T3(252+2)
XTZOMZ (50,20 yNHIT (250) fMHIT (201 yHIT12043425) ¢NRW(5)yHITR(5,3,250)
X oPU250,3) +COVI250),MTYPE( 10)  NAME (250,2) ,WPNREL (1C),NCBU(250)
COMMIN/TNT /8T NA G N0 NTY KT EST o MFR g ¥C o MTL M) oNPRIWT g NAM, NST, 4T T
COPMIMN/STATS/MTRIAL y ITRIAL,NSTAT,STATI250,8),STAT2(20,5),¥STAT(8)
SOMMOA JCONTRL/ NFEP GNPLIT, MW, INL, NSAVS Ly NSEVE 2, LIST  NJIMEN
COMMIN JCBUHIT/ CRUHTL200,2)y IR{50)s KCHBUy KPTI
COMMCN / HITON /7 NWITD, NRENC
DIMENSTON LAREL(6), TATA(LL)

NATA LABEL /'TGT ', PATT *,'ATT2¢, Y3MD ¥, 'CONT ', "REDTD'/
NJMEM = 0

LISTL = 0

LIST2 = O

IF (NREDO LEQ. J) NHITE = O

IF (NRIDQ .EUe. J) nC TC
SEE MITE AT LABEL '45°!

IF (NSAVELl .G7. 9} NT = MNSAVTL
IF (MSAVE2 .GT. 0) NA = NSAV{2
IF (MSAVEL LT. 91} NT = O

IF (NSAVEFZ2 .LT. O} NA = O

IF (NSAVELl .:=Q. 0) LISTL = LIST
IF (NSAVZ2 .i9. 0} LISY2 = LIST
NSAVELl = O

NSAVEZ2 = O

2 CONTTINUES
NREDD = O

6 READ (5,101) AM, NTYPE, (DATA{I}, I=1,11), NAME1,NAME2
NI ENTKY IS REQUIRED IN CCLUMNS 5 AND &, IF AN INTEGeR IS FIUND
ON AN ATTACK CARN, THE ATTACK WILL BE REPEATED ST THAT THERE WILL
BF THAT TUTAL NUYSER NF ATTACKS WITH THE STATED CHARACTERISTICS.
{OME ATTACK IS5 ASSUMER IF THERE IS NO ENTRY.)
IF AN ENTRY IS5 NITED N AN AMD CARD, RELIABILITY AND/IR PROBABILITY
OF KILL NATA WAILL BE ESXPECTED ON THE NEXT CARD.
IF (AN .EQ. LABEL(1)) GO TO 10
IF (AN .TQ. LABSL(2)) GO T2 20
IF (AN .ZQ. LARELI(3)) GO 79 26
IF (AN .EQ. LABESL(4)) 50 TO 30
IF (AN .EQ. LABFL(5)) G0 TN 40
IF (AN .EQ. LARZL{€)) GO T 45
60 TO S0
10 NT = NT + 1
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183, LISTL = 9

184, IF INT .G6T. NTM) 6GC TC 120

185. "O12 1 = 1,2

186, 12 TGT (NT,1) =2)ATA (1)

187. D0 13 1 = 3,4

18¢. 13 TGT(NTs1+9) = DATA(I)

189. N0 141 = 5,7 ’

190. 14 TGTIANT, 1 + 4) = DATA (D)

191. NAME (NT,1) = NAME)

192. NAME(NT,2) = NAME?

193. GO T7 6

194. 20 NA = NA + 1

195. LIST2 = 0

19¢. IF ( NA GT. NAM) 62 70 130
197. no 22 I = 1,6

19¢. 22 ATT(NA,T) = CATAL(D)

199, ATT{44,10) = DATA(T) ,

200. IF (NATA(T) .20. 0.0) FTTINA,10) = ATT(NA,6)
201, IF (DATA(11) LEQ. 0.) CATA(LL) = 1.0
202. ATT(MA,11) = DATA(LIL)

203, "o 24 T = 749

204. 24 ATT(NA, 1) = DATA([+1)

205. NTYPS = %AXO((NTYPE-1),0)

206, IF INTYPE ,%Q. 0) G0 70 6

207. 63 TY 20

208. 26 NA = NA + 1

20S. LISTZ = 0

210, IF { NA .GT. NAM) GI Tr 130

211. IF (DATA(Lll) .EQ. 0.0) DATA{LL) = 1.0
212. CALL JMEMO{NJMEY,DATA)

2132, DO 27 I = 1,11

214, 27 ATTINA,I) = DATA(D)

215, 28 NTYPE = MAXO((INTYPZE=1),0)

216. [F (NTYPE .EQ. O} G TO 6

217. NA = NA + ]

218. D0 29 1 = 1,11

219. 29 ATTINALT) = ATT((4NA=1),1)

22C. GU T 28

221. 30 ND = ND O+ 1

222. LIST2 = 0

223, M o= NATAC(])

224, IF (M .GT. 10) GO TO 140

225. MTYPE (M) = NTYPS

226, no 31 N = 2,11

227. 31 AMD(MyN=1,1) = DATA(N)

228. IF ((NTYPE ,FQ, 0) .CR. (NTYPE .EQ. 10)) GU TO 34
229. READ(S,114) WR,L(DATA(I}, I=1,10)
230. WPNRTL (M) = WR

231. IF (Wk .£Q. 0.0) WANREL (M) = 1.0
232. oo 32 Moo= 1,10

233, 32 AMO(™M,N,2) = DATAIN)

234, 34 COMTINUE

235, C THZ FOLLOWING 8 STATCZMENTS PERMIT 20 TARGET TYPES WHEN NEEDED
236. IF (NTYPE ,LT. 10) GJ TQ 6

237. READ (5,114) (DATA(I), I = 1,11}
238, 70 36 N = 11,20

239. 36 AMC(MyN,1) = DATA{(N-9)

240, IF (NTYPE .LT. 11) GO TO 6

241. READ(5,114) (DATA(I), I = 1,11)
242, po 38 N = 1il,20

243. 38 AMD(M4M,2) = DATA(N-=93)
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GO T 6

MODE = DATA(L)

IF (MODZ.EQ0.0) CALL BSTAFTI(T)
NTRIAL = DATA(2)

NPRINT = DATA(3)

KTEST = DATA(4)

IF (NTRIZL +LT. 2) NTYR1AL = 1
MCR = 0O

MHITD = 0

IF (MODE 2Q. -2) NHITD = 1

IF (NHITD .E2Q. 1) CATA({S5) = 0.0
IF (NATA(5) .GT. 0.0) MCR = 1

MCL = CATAL(S)

MCWw = DATALG)

NREP = NATA(T7)

NPLOT= NATA(S)

INW = DATA(Q)

INL = DATA(1D)

IF (INW JEQ. 0) INW = 5§
IF (INL .EQe O} INL = 250

NBASZ1 = NAMc]

NBASZZ2 = NAMZ2
GO T2 6

NRED? = 1

THE FIRST TWd 7ATA ENT2IZS CN THE REDG CAKD WAY B LSED TO SPECIFY
THE NUMBz2S OF 2R172 TARRETS AND ATTACKS, RESPECTIVELY, TO BE
INCLUJDED TN THZ NEW COLCULATION. THDISE NUMREKS WILL BE SELECTED
IN RANK JPDER ERIM THISE INPUT PREVIJUSLY: IN NO CASE MAY THE
NUMBES B2 LARGER THAN THE NUMBEE AVAILABLE.,  IF NC NUMBER 13
ENTERZD, ALL PRI1I° TARGETS AND ATTACKS WILL 3E INCLUDED. IF A
NEGATIVE NUMBER 15 ENTERED (EG -1}, NONE NF THE PRIJR MEMBERS
OF THAT 5T WILL 8E TRSATED.
NSAVEL = DATA(L)
NSAVEZ = DATA(2)
IF THE THIRD SNTRY (C3L 243 IS SST TG UNITY, THE TARGET LIST
AND/OR THE ATTACK/WEAPON [ ISTS wWILL BE SUPPRESSED IF
THEY HAVE NPT BFEN (HANGE[.
LIST = NDATA(3)
CONTINUZ
WRITS (6,111) NTRIAL, NPKINT, MODE, MCL, INL, MCW, INW,
X  NREP, NPLOT, KTEST
IF ((NBASEl .S6. 0) JAND. (NBASE2 .E0. 0)) GO TC 55
WRITE (6,100)  NBASEl, NBASEZ
CONTIAUS
IF (LIST1 .ER. 1) GO TC 65
WRITE (6,102)
MTT = 0
DO 60 1 = 1,NT
IF ((TGT(I,10) =6T. MTT) .AND. (TGTUI,10) «NE. 21.))
X MTT = TGT(I1,10)
WRITT (691120 1o (TGT(I4J)9d=1,2),(TGT1,4)44=12,13),
X (TGT(I4d) sJ=9,11) yNAMEC T, 1) NAME(,2)
1F (LIST2 .EQ. 1) GO TC 95
WRITE (6,104)
MWPN = O
KPTI = 0
N0 70 1 = 1, NA
IF {(ATT(I,9) .GT. MWEN)}  MWPN = ATT(I,9)
IF (AMD(ATT{1,9)s1,1) .GE. 0) KPTI =1
WRITE (59103) Ty (ATTUI,J)0J=1e6),ATTLI,10), (ATTLL,J}4d=7,9)
X 9 ATT(I,11)
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305. IF (4D .EQ. 0) 6T TO 95

30¢. WRITE (64105) (1, I=1,10)

307. N0 90 1 = 1, MWPN

308, WRITE(64106) T, WPNREL(I) y(AMDUT,dy1) 4d=1,19)

309. IF ({MTYPE(I) .£Q. 0) .OF. (MTYPE(I) .ED. 10)) GO TO 80

310. WRITE (64107) (AMD(IyJy2)y J = 1+10)

311, 80  CANTINUE

312. IF (MTYPE(I) .LT. 10) GC TO 90

313. WRITE(6,115) (AMD(I,J,1%, J=11,20)

314. IF (MTYPE(I) .EQ. 10) GO TO 90

315. WRITE(6,107)  (aMDI(1,J,2), Jd=11,20)

316. 90 CONTINUE

317. 95  CONTINUE

318. ¢ TERGET TYPE #1 IS RESZRVEL FOF RUNWAYS AND TAXIWAYS (NR OTHER
315, C LARGE TLRGETS If MC®=0) AAD HIT STORAGE IS PROVIDEC FOR 250 HITS
320. r RUT FOR & MAXIMU“ OF FIVE TARGETS OF TYPE #1.

321. NTX = 0

322. U 99 1 = 1, NT

323. IF (T6GT(I,10) .NS. 1.) G TN 99

324, NTX = NTX + 1

325. IF (NTX .G6T. 5) GO TP 150

326. NRWINTX) = [

327. 99 CONTINUS

328. KETURN

329. 120 WRITE (5,108)

330. sToe

331, 130 WRITE (£,109)

332, STIP

333, 140 WRITE (£,110)

334, STIP

335, 150  WRITE (6,116)

336. sTCP

337. 100 FORMAT(! 9,15K, t4%x%xx BLSZ COMPLEX NAME — ',284,' kxixt,/,/)
333, 101 FOFMAT( £4,12,11F6.0,244)

339, 102  FORMAT (' v, 20X,'TARGET DATA®,/,' NUMBER X~DIM Y-DIM
340, X NE LIMB  SE [IMR ANGLE  TGT TYPE STORE  BLOG NG'/4/)
341. 103 FORMAT(' *,14,2X,10F10.0,F10.3)

342, 104 FORMAT(' *,/, 20X,*ATTACK DATA®,/,' NUMRER HDG X~DMP1
343, X Y-DMpl REP CEP R-DISP D-DISP  NO WPNS LENG
344, XTH WPN TYPE  ARRIVAL',//)

345, 105 FGA“AT(*1'y 35X,'MISS DISTANCES ALLOWED FOR EFFECTIVE HITS',/,
346. X50Xy *TARGET TYPESYy/ ,20X,1006Xs1292X)y/4' WPN TYPE  WPN REL ',
347. X/olo/)

348, 106  FORMAT(' %,16,7X,F5.3,10F10.0)

349, 107  FORMAT(' v, 21X,10F10.3)

350. 108 FORMAT(' *,/,'*«*x%¥ TOO MANY TARGETS HAVE BEEN SPECIFIED #%%t)
351, 109 FORMAT(' ty/,%%%exx TCO MANY ATTACKS HAVE BEEN SFECIFIED k%%t )
352. 110 FORMAT(' *,/,t4k«x&x¥ TCO MANY TYPES OF WEAPONS HAVE BEEN ',
353, X YSPECIFIED #akkxt)

354, 111 FORMAT ('17, 130('%1),/,

355, X 40X, tx%k%xk AL DARRE*k AN AIRBASE DAMAGE ASSESSMENT MODEL',/,
356, X 40X, 'NEVELOPED BY THE RAMSTEIN OFFICE OF THE RANC CORPORATION®,/
357, X 4130(*'%*),/,% NO OF TRIALS ', I3, NPRINT ',12,' MODE *,12,
358, X' MCL *4T6," (' T14,')  MCW ',14,"(%, 12,') MIN REPAIR ',
359. X Ily' PLOT HITS *,11,'  TEST *¢,12,/,130('%t),/,/)

3604 112 FORMAT (' ', 14,4X,TF10.0,2Xy2A4)

361. 114 FORMAT { 6X,11F6.0)

362. 115  FORMAT (* 1,18X, 10F10.0)

363, 116~ FOPMAT (' v,/ ,v#%%xx TOC MANY RUNWAYS/TAXIWAYS HAVE BEEN',
364. X ' SPECIFIED *#%%1)

365. END
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SUBRDUTINE TGTDIM
COMMIN /ARRAYS/ TGT(250,13), ATT(50,11),AMD(10,2042)y TO(250+2)
XTZONE(50,2 )y NHIT{250) yMHIT{20) ¢HIT (20934250 yNFW(5) HITR({5,3,250)
X yP(250+3),COVI250),MTYPE(10),NAME(250,2),WPNREL(10),NCRUL250)
COMMON/INT/NT 9 NA ¢y NDy NTM  KTEST ¢MCR 4 MC Wy MCL yMODE yNPRINT yNAM,NST ,MTT
COMMIN/STATS/NTRIAL ITFIAL,NSTAT,STAT(250,8),STAT2(20,5),MSTAT(8)
COMMIN / HITDN / NHITD, NREDQ
IF (NPRINT LLT. 0) WRITE (6,104)
N0 201 = 1,4 NT
TGTDIM COMPUTES AND STIRES THF LOCATION OF THE OTHER CORNERS.
Ll = TGT(I,12)
L2 = TGT(1,13)
THETA = TGT (1, S)/57.32

S = SIN (THETA)

C = CCS (THET2)

L1S = L1*S

L1C = t1xC

L2S = L2*S

L2C = L2%*C

TGT (1,3) = TGT (1, 1} # L1S
TGT (Iy4) = TGT (1, 2) + LIC
TGT (I.5) = TGT (I, 3) + teoC
TGT (I46) = TGYT (I, 4) - L2S
TGT (147) = TGT (I, 5) - L1S
TGT (1,8) = TGT (I, 6) - LIC

IF ((KTEST .6GT. 21 40OR. (NPRINT LLT. 0))
X WRITE (6+4102) I,(TGT(I,K), K=1,8)
CONTINUE
IF (NHITD .EQ. 1) GO TC 50
NR = 0
DO 33 1 = 1, NT
FOR SPECIFIED TARGETS THE TARGET NUMBER IS STORED IN MHIT FOR
LATEF REFERENCE.
IF ((TGT(I,11) «LTe 1.) LCR. (TGT{I,10) .EQ. 1.1) GO T2 30
NR = NR + 1
IF (NR .GT. NST) GO TC 80
MHITI(NR) =1
IF ((KTEST «GT. 4) JAND. (ITRIAL LLT. 2))

X WRITE (6,101) N2, MHIT(NR)
CONTINUE
IF (NR LEQ. NST) GC TO SO
NR1 = NR#1l
DO 40 I = NR1, NST
MHITI(I) = 0
CONTINUE

IF ({NPRINT .LT. 0) .0%. (KTEST «GT. 2)) WRITE(6,104)
RETURN
WRITE (6,4103)
STOP
FORMAT( * ', "MHIT(Y , 12, ') = ",12)
FORMAT(?® %, YTARGET CORNEFR : TGT # *,14,4(4X4F6.0,1XyF6.0))
FORMAT('0', * COMPUTATION STOPPED: HIT DATA SPACE ',
X *REQUIRED FQOR MORE THAN "NST®" TARGETS'?
FORMAT (*1")
END
SUBROUTINE TGTORD
COMMON /ARRAYS/ TGT{250,13), ATT(50,11)4AMD{10,20+2),y TO(250,2),
XIZONE(5092)yNHIT(250) ,MHIT(20) 4HIT{2043,25) yNFEW(5),HITR(5,3,250)
X ¢P(25043)4COVI(250)4MTYPE(10)sNAME(250,2),WPNREL{10},NCBU(250)
COMMON/INT/NT yNAJNDyNTM KTEST yMCRyMC Wy MCL y MODE yNPRINT s NAM NST,MTT
THIS ROUTINE CREATES AN ARRAY IN WHICH THE TARGEY NUMBERS ARE




427.
428.
425 .
430,
431,
432.
433,
434,
435,
436.
437.
438,
439,
440.
441.
442.
443,
444,
445,
44€.
447.
448,
449,
450.
451.
452,
453.
454.
455.
45¢€.
457.
458.
459.
460.
461.
462.
463,
464,
465,
46¢€.
467.
468.
469.
470,
471.
472.
473.
474 .
475,
476.
477.
478.
479.
480.
481.
482.
483,
484.
48%.
486,
487.

vy

aNeEsleNeNeNaNaNel

15

20
25

30

50

101

10

-64-

ORDEREC ACCORDING T3 INCREASING VALUES OF {X+¢Y) OF THE INDEX CORNER
QUTPUT VALUES : T3(I,1) IS THE (X+Y) AND TO(1,2) IS THE 'YORIGINAL?
TARGET NUMBER; J.F. ITS POSITION IN THE INPUT LIST

DO 10 I=1,NT
INITIALIZES T2 [ TARGET CRLDER) ARRAY

IF (76T (1,9) .GT.'45.) GO TO §

TOLI,y 1) =TGT (1,1 14TGT(],2)

GO T2 8

TO(I 2 1}=TGT(1+7)+TGT(1,8)

TO(I,2)=1

CONTINUE

00 20 J=2,NT

NTEST=0

CO 15 K=24NT :
RECRGANIZES THE T3 ARRAY INTO INCREASING VALUES OF THE INDEX CORNER

I=NT-K+2

IF (TO(I,1) «GE. TO(I-1,1}) GU TO 15

NTEST =1

T=T0(I-1,1)

TIN=TO{T-1,2)

TO(I-1,1)=T0{T,1}

TO(I-1+2)=T01(1,2)

TO(I,1)=T

TO(1,2)=TN

CONTINUST

IF (NTEST .TQa Q) GO YC 25

CONTINUE

CONT INUFE

IF (KTEST .LT. 3) GO TZ 40

DO 30 1 = 14 NT

NTD = T2(1,2)

IF (KTEST .5T. 5)  WRITE (6,101) 1 , NTO
CONTINUZ

NT1 = NT + 1

DO 50 1 = NTl, NTM

D0 50  J = Ly2

TO(I,J) = 0.0

RETURN

FORMAT (' #,' 2ANK  *,]3,'  TARGET # ', [3)
END

SUBRIUTINE TOTZON

COMMON /ARRAYS/ TG6T{250,13), ATT{50,11),AMD(10,20,2), TO(250,2),
XIZONE(50,52 ) s NHIT(250) yMHIT(20) yHIT(2043,25) yNRW(5) yHITR{5,3,250)
X sP{250+3),COVI(250),MTYPE{10),NAME (25042}, WPNREL (10} yNCBU(250)
CDMMON/INT/NT'NA,ND,NTM.KTEST.MCR.MCW;MCL,MODE'NPRINT,NAM,NST,MTT

DIMENSIIN 1Z(250)
TGTICN IDENTIFISS TARGET LCCATICM IN TERMS OF ITS IZONE SO THAT THF
SURSEQUENT SEARCH PROCFSS CAN BE REDUCED. CONSIDER THE ENTIRE
TARGET AREA MAPPED BY LINES OF CONSTANT (X+Y). ALL TARGETS WITH ¢
'INDEX CORNER®  (X+Y) FALLING INTO THE K TH 500 FOOT SEGMENT OF
{X+Y) ARE IN THE K TH 7ONE.  THE ORDERED INDEX NUMBER FOR THE
TARGET WITH THE LOWEST (X+Y) IN THE ZONE IS IZONE(K,1)3; THAT WITH
THE HIGHEST, IS TZONE(K,2). IF THERE ARE NO TARGETS IN A ZONE, THE
TZONE VALUES ARE BOTH ZSQUAL TO THE INDEX NUMBER OF THE LAST TARGET
AS TZONE(K~142)).

DO 10 I=1,NT

AA = TD(I,11/500.

1ZU1) = AA

1ZONE(1,1) =

IZONF(1,2) =

IF (1Z211) .NE

0
0
. 0) 50 TC 14
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4BE, K =1

483, IZIONE(L,1) = 1

4990, TICNE(L42) = )

491. DO 12 1 = 2,NT

492, IF {12(1) .GT, ) 50 TC 22
493, 12 TZIONZ(142) = 1 )

494, C ALL HITS IN 20NE %1 HZng,

49% ., GO T 30

49¢, 14 DO 16 K = 2,50

497. IF (I1Z(1) .E5Q. (K=-1)) G0 10 18
498, TZIONE(K,1) = 0

499, 16 1ZONE(K,2) = O

500. 18 CONT INUE

501. IZONZ (K1) = 1

502. TZONE(K-1,42) = 1

503, TZONE(K,2) = 1

504. C AT THIS POINT K IS ZGNF 9F FIRST HIT
505. DO 20 I = 2,NT

50¢. IF {T1Z01) GT. (K=11)) GO TC 22
507. 20 TICNC(K,2) = 1

508. IN TRANSFER T $22% K 1S FIRST COCCUPIZL ZONE AND I IS FIRST HIT

O

506. IN {K+1) ZONF,

510. 22 CONTINUR

511. N =1

512. DO 28 I = NJNT

513. < SKIP T7 26 IF HIT IN 2ZONE CF PRIOR HIT

514. IF (1201) EQ. IZ(I-1)) GO TC 26

51%5. 24 K = K+l

Sl6. IZONE(K, 1) = I-1

517 TZIONE(K,2) = 1=}

518. C IF NO HITS IN ZOME INCREMENT ZONE

51¢. IF (1Z2(1) .GT. (X=1)) GC TO 24

520. TZONF{K,1) = 1

521. TZONE(K,2) = 1

522 GO T3 28

523. C INCREMENT UPPER HIT IN ZCNt

524. 26 TZCNE(Ky2) = 1

52%. 28 CONTINUE

526. 30 CONTINUE

527 IF {(K+l) .GT,. 50) GO TO 36

528. C FILL ALL SXCESS ZONES

529. Kl = K + 1

530. 0o 32 L = K1,50

531. TZONE(L,1) = NT + 1

532. 32 IZONE(L,2) = NT + 1

533. 36 CONTINUE

534. IF {(KTEST .LT. 3) GG TC 50

535, WRITE (6,101)

£36. DO 40 K = 1, 50

537. 40 WRITZ (6,102) K, TZONE(K,1)},31Z0NE(K,2),TO(IZONE(K,1)427,
538. X  TO(IZONE(K,2),2)

539. 50 CONTINUE

540. RETUR’N

541. 101 FORMAT (410, 'TARGETS BY ZIONE',/,

542. X' ZONE LOWFR UYPPER (LOWER UPPER) ")

543. 102 FORMAT (' 'y 14,4X,13,4X413,7X,F4,0,3X,F4.0)
544, END

545. SUBROIUTINE BOMB

54¢. COMMIN JARRAYS/ TGT(250413)s ATT(50,11),AMD{10,20,2), TO(250,2),
547. XTZONE(504+2) 4 NHIT(250) yMHIT(20) 4HIT(20,3+25) 4NRW{ 5) yHITR{5,3,250)

548. X +P(250,3),C0V(250) yMTYPE(10) ,NAME(250,2) , WPNREL (10} ,NCBU(250)
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549, COMMOM/INT/NT o NA GNDy MTM KTEST gy MCR y MO Wy MCL y MODc yNPF INT g NAM(NST ,MTT
550, COMMAN /CBUHIT/ CBUHT(200,2), IR{50), KCRU, KPTI
551. IF (KTEST .G6T. 2) ARITE (6,102)
552 NCBUHT = 0

553. KC BU = 0

554, DO 40 I=1,NA

555. IR(IY) = 0 .

556. NW = ATT(I,9)

557. EMD = AMD(NW,1,1)

558. IF ((MODZ LT O} oOR. (ATT(IL11) .£Q. 1.00) GO TO 3
559, C IF  (MODE LEQ. 0} GO TO 1

560. C RN = RANDT(1.)

561. C GO TN 2

562, 1 N = RANI(1)

563. 2 TF (84 JLE. ATT(I,11)) GO TO 3

564, IR(I) = 1

565. GO T 4n

566. 3 CONTINUE

567. IF (SMD oLT. a0) KCBU = 1

568. DX=0

569. ny=0

570. NS=ATT(1,T)

571. PHI=ATT(141)/57.3

572. S=SINIPHI)

573. C=CIS(PHI)

574. SIGR=1.4B3%ATT(],4)

57%. SIGN=1.483%4T7(1,5)

57€. CALL GLUSS(SIGR,REFR)

577. CALL GAUSS(SIGD,DEFR)

57¢€. AGIX=ATT(1,2) +RERRRS+DERE %L

579. AGZY=ATT(I,3) +RERR®C-DiRF %S

580. BOGZX=AGIX~-S*2TT(I,8)/2,

581. BOGZY=AGIY-C*ATT(1,8)/2.

582. IF (NS .LT. 2) GO T2 10

582, D=ATT(I,8)/(NS-1)

584, DX=S4D

585, DY=C+D

58¢€. 10  CONTINUE

587. SIGX = ATT(1,6)

588. SIGY = aTT(1,10)

589, D0 20 M=1,NS

59C. IF (EMC .LT. 0.0) NCBUHT = NCBUHT + 1
591. IF (NCBUHT .GT. 200) GG TC 60

592. IF (MJDE .LT. Q) GO TC 13

592, o IF (MNCE .EQ. 0O) GO TN 11

594, o RN = RANDT(1.)

59%, o GO TO 12

59¢€. 11 RN = RAN(1)

597. 12 IF (PN .GT. WPNREL(NW)) GD TO 17
598, 13 CONTINUE

590, CALL GAUSS(SIGX, X)

600. CALL GAUSSH{SIGY,Y)

601. BAGZX=BDGZX+X

602. BAGZY=RDGZY+Y

603. IF ((KTEST «GT. 2} oOR. (NPRINT LT, -1))
604. X WRITE (6,101) I, M, BAGZX, BAGZY
605, IF (EMD ,GE. 0.0) 80 T0 16

60¢€. CBUHT (NCRUHT, 1) = BAGZX

607. CBUHT(NCBUHT,2) = BAGZY

608. GO TO 18

60S. 16 IF ((BAGZX4BAGZY) .LT. =500.) GO TO 18
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INCEX = 1

CALL TESTHT{INDEX,RAGIX,tAGZY)}

GO T2 18

IF (eMD JLT. 0.0} CBUHT(NCBUHT,1) = -10000.

BDGZX=8DGZX+DX

8DGZY=RIGZY+NY

CONTINUZ

CONTINUZ

RETURN

WRITZ(6,103)

STOP

FORMAT(' *,/,'ATTACK #%,14,% BOMB #',14,* X-DIM ',FB.0,

X * Y-JIM ', £8.0)
FORMAT (11',30(%%%), 1 BOMA IMPACT AND HIT DATA ¢, 30(' %), /4/)
FORMAT( 0%, "THE CBUHT ARFAY MUST BE ENLAKGED TO ',

X tACCOMODATE MIRE COU WEAPONS')

END

SURRJUTINE TESTHT(I,8X,RY)

COMY-N JARRAYSZ TGT(2509120, ATT(50,111,AMD010,20+2), TO(250,2)
XTZONZ (50,20, NHIT(250) yMHIT(20)yHIT(2043,25),NRW(5) HITR(5,3,250}
X oP{250,3),COVI250) ,MTYPE(10) yNAME (250,2) 4 WONREL {10),NCRU(250}

COMMANZINT/NT o NA MDDy NTM KT EST g MCR p MC N o MCL y MIDE ¢ NPRINT y NAMyNST,MTT

XY = BX + BY

NN=XY /500,

K = “AXO(NN+L1,1)

K = “INO(K,49)

tL = 0

IF (K .£Qe 1) 3070 10

LL = 1ZONE (K=1, 1)

IF (K .5Q.2) 59 T 20

IF ({IZIME(K=1,1) .EG. IZONE(K-2,2)) .AND.

X LIZIONE{K=2,2) «NEo 1)) LL = TZONE(K,1)}
GO T2 20
tL = IZONE (1, 1)
CONTIANUE

LU = TZOME ((K+1l), 2}

IF (KTEST .GT. 3) WRITE (64102) Iy LLsLY

N0 100 IL = LL, LU
COMSIDER ALL TAFGETS BETWEEN THE LIMITS 2F LL AND LU

L = TCUIL,2)

IF (L .LtE. O) 30T9 100

IF ((TGT(L,12) + TGT(L,13)) 4GT. 500.) GO 7O 100

D = 1.414%aMD(ATT(1,9),TCT(L,10),1)

IF ((TGT(L,1) - C) .GT. BX) G3 T2 100

IF ({TGT{Ls4) + L)} LT. BY) 63 T2 100

IF ((TGT(Ls5) + D) LT. BX) G3 TG 100

IF ((TGT(L,y8) - D) .GTa BY) GO TDO 100

IF (KTEST .GT. %) WRITE (64101)1+L,BX,BY

CALL HITTGTI(I,L,BX,8BY)

CONTINUE

DO 120 L = 1, NT

IF ((TGT{L,12) + TGTI(L,13)) .LF. 500.) Gd TO 120

IF (KTESY .GT. %) WRITE (6,101) 1,L,8BX,BY

IL = L

CALL HITTGTI{I,IL.BX,8Y)

CONTITNUE

CONTINUE

RETURN

FOPMAT (' ' ,10X,*'TESTHIT: ATTECK *',13,° TGT *yl4, ! X=DIM
X "y F6.0, ! Y-DIM ', F6.0)

FORMAT(' ',20X, *ATTACKER ',13,' TARGET RANK LIMITS ',216,/)
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uND

SUBRJUTIME HITIGT(I,t,B8X,RY)

COMMION /ARPAYS/ TGT{2504137, ATT(50,111,AMD(10,20,2), TO(250,2),
XIZONE(SO,Z),NHIT(ZSO)'MHXT(ZO),“IT(ZOvB,ZS)yNRH(S)'HITR(S'ByZSD)
X ,P(250,3),COV(Z%O’,W’YPE(IOD,NAME(ZSO'Z),wpﬂﬁEL(IO)'VCBU(ZSO)

COMNUN/!NT/NT,MA.NQ.NTM,KTEST,MCF.MCN,MCL,MJDEyNDRINT,NAM'NSTyWTT

GIMENSION DN{4),F14),15(4),02(4)

D=9

T =0

DD = AMDIATTII,9),T6T(L,40),1)

S = SIN (TST (L+9)/57.3)

C = C3S (16T (L,91/57.3)

Co=

IF (DD .50, 0.2) G2 70 10

T = (S + CledD

D= (S - O)*Dp

X1 = I6T (L,1) - T

Y1 = TGT (Ly2) + D

X2 = TGT (Ly3) + D

Y2 = TGT (Ly4) + T

X3 = TGT (L,5) + T

Y3 = IGT (L,y6) - 0

X4 = TGT (L,7) - D

Y4 = TGT (L,B) - T
TF (48X 4LT. X1) .99, (BX .G6T. X3)) GO TN 100

IF ((3Y LY. Y4) JOR. (RY .GT. Y2)) 6C TO 100

IF (TGT (L, 9) .EQ. 0.} GO Th 60

T = S/C

C = 1./7

IF ((BX oLT. X2) ANT. (BY .GT. (YL+C*(BX~X1)))) GO TO 100
IF CIBX o67e X211 JANT. (EY oGT. (Y2-T*(BX~-X2)))) GO TD 100
IF 108X .GT. X4) .ANC. (RY .LT. (Y4+C*{RX-X4)))) G7 TO L0O
IF ({BX oLT. X4) JANC. (RY LT. (Y1-T*{BX=-X1)))) GO TO 100

CONTINUS

TE ((KTEST .GT. 2) 2R, {NPRIMT ,LT. 0)) WRITE(6,101)LyBX,BY

NHIT(L) = NHIT(L) + 1

NW = ATT(1,9)

NTGT = TGT{L,10)

TF [INTGT LEQ. 1) JAND. (MCR .NE. on G TC 110

PP = AMD(NWNTGT,2)
RESULTS INCLUDE AN ESTIMATE OF THAT FRACTION DOF THE TARGST AREA THAT
IS COVERED BY A CIRCLE OF RADIUS 'EMD'. IF A VALUZ, NOT GREATER
THAN ONE, IS INPUT WITH THE SUPPLEMENT ARY EMD CARD, A HIT WILL BE
ASSUMED T ACHIEVE THAT FRACTIONAL KILL OF THE TARGET. IF A VALUE
GREATER THAN ONE IS SPECIFIED, THAT VALUE WILL BE USED IN THE
MANNER AS THE EMD TO COMPUTE AN ESTIMATE CF THE TARGET FRACTION
THAT IS COVERED.
COMPUTE DISTANCES NORMAL TO THE FOUR SIDES OF THE TARGET.

IF (TGT(L,9) .EQ. 0.0) GO TO 75

YD = Y1 + C*(BX-X1) - BY

DN{l) = S*xyD

YD = Y2 - T%(BX-X2) - BY

DN(2) = CO*YD

YD = BY -~ Y4 - C¥(BX-X4)

ON(3) = S=yD

YD = BY - Y1 + T*={(BRX - X})

DN(4) = CO=xYD

GO TO 80

CONTINUE

DN(1) = BX - X1

ODN{2) = Y2 -~ ay
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732, ON(3)

= X3 - BX
733, DN{4} = RY - Y1
7134, 80 CONTINUE
735. 70T = 0.0
736. DO 83 N = 1,4
737. ISIN) = 0O
738. D2(N) = CD-DN(N)
739. IF (D2(N) +LE. 2.0) GG 70O 83
740. TOT = TAT + D2(NIXD2(N)
T4l. 83 CONTINUE
742. IF (TOT .GT. DD*DD) GO TO 100
T43. RL = DD
T44. IRAD = 0
745, 81 CONTINUE
T46. AL = 3.14159%RL*RL
747, DO 84 N = 1,4
748, FIN) = 0.0
. 749. R = DD - DN(N)
750. IF ((R .GT. 0.0) JANC, (R ,GE. RL)) F(N} = 1.0
751. IF (FIN) .EQ. 1.0} GO TO 84
752. IF ({R .LT. 0.0) .ANO. (~R +GT. RL)) GO TO 84
753. IF (R «LT. 0.0) R = =R
754, IF (R .20. 0.0) G3 70 82
755. Z = R/RL
756. RHO = 2.,%ATAN((l./1Z2¥Z)~1.)%%{.5}))
757. A = RL¥RL*(RHN - SIN(RHO))/2.
758 IF (DN(N) .GT. DD) A= AL - A
759. FIN) = 1. - A/AL
760. ' GO TD 84
761. 82 F(N) = .5
762. 84 CONTINUE
T63. FX = 1l. = F{1) - F(3)
764, FY = 1. - F{2) - Fl4)
765. IF (FX +LT. 0.0) FX = 0.0
766. IF (FY .LT. 0.0) FY = 0.0
767« IfF (KTEST .GT.4) WRITE (6,102) FX, FY
768. c NOTE THAT THE USE OF FX AND FY PROVIDES ONLY AN APPROXIMATE RESULT
769. FAC = FX®FY*®AL/(TGT(L,12)*TGT(L,13))
770. PS = 1, =~ AMINL(1l., FAC)
771, IF (IRAD .EQ. 1) G4 10 91
772 90 P{Lyl) = 1o = (la=P{L,1))*PS
773. IF (PP JLE. 1) GO TO 92
T74. IRAD =1
775. RL = PP
776. GO TO 81
777 91 P{L+3) = 1. = (1. = P(L,3))%PS
T78. GO TO 93
779, 92 IF (PP .EQ. 0.0) GG TO 93
780. PILs3) = 1. = (le =P{Ly3))*(1l. -~ PP) -
781. 93 CONTINUE
782, IF (KTEST .GT. 3) WRITE (6,1001} L, P(Ls1)y P(L,3)
783. IF (TGTI{L,11) LT. 1.} GO TO 100
784. IF (NHIT(L) «GT. 25) GC TO 100
785. DO 95 Jd = 1, NST
786. IF {(MHIT(J) .EQ. 0) GO TO 100
787. IF (MHIT(J) .NE. L) GO TO 95
788. HIT (Jy1l,NHIT(L))=BX
789. HIT (Je2,NHIT(L))=8Y
790. HIT (J93yNHIT(L))=ATT(Io9)
791. GO TO 100

792. 95 CONTINUE
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CONTINUST

IF (NTGT .NE. 1) RETURN
CONTINUE

DO 120 J = 1,5

IF (INRW(J) +cQ. 0) GO TO 130
IF (NRW{J) oNc¢e L) 6O TP 120
HITR(Jy Lo NHIT(1)) £ ax

HITR{Jy2yNHIT (L)) = RY
HITR{Jy3,NHITIL)) = ATT(],9)
CONTINUE

CONTINUT

RETURN

FOFMAT (' ¢, 15X, tekvxw HITTGT  NHIT{?,13,')',2F6,0)
FORMAT(* v, ¢ FX ¢ 4Fbe3y! FY ', F6.3)
FORMAT(Y ', TGT # 9,13,¢ PKL "4 F843," PK3 *,FB,.3)
FND
SUBROUTINE 5AUSS (S, V)
COMMON/INT /NT 3 NA JND, NTM KTESTyMCRyMEWoMCL 3 MIDE JNPRINT ¢y NAMNST  MT T
IF ((KTEST 46T+ 7) JR. (MODE LT, O)) 67 T2 50
A=0.0
IF (4CDE .ZQ. 0} Gs TO 29
DO 10 I=1,12
Y = ANOT{1l.)
L = A ¢+ Y
GO T7 40
DO 30 I=1,12
Y=RAN(1}
A = A + Y
V = {A-6.0)%S
RETURN
CONTINUS
V = 0.0
KETURN
END
SUBROUTINE CHECKR
COMMGN /ARRAYS/ TGT(250,13), ATT(S50,11},AMDI10,20,2), TO(250,2),
XTZONE(5042) 4 NHIT{250) yMHIT(20),HIT(20,3,25)4NRW(5),HITK{5,3,250)
X +P(25053)4C0VI{250) MTYPE(10) NAME[250,2) 4 WPNREL(10),NCBU(250)
COMMON/INT /NT yN2 yNDy NTMyKTEST ¢ MCR yMCW,MCL , MIDE JNPRINT y NAM,NST  MTT
COMMON/STATS/NTRIAL , ITRIZLINSTAT,STAT(250,8) ,STAT2(20,5) +MSTAT(8)
COMMCON /CONTRL/ NREP NPLLT, INW, INLyNSAVEL,NSAVE2,LIST ,NJMEM
NC=0
NN=0
LHCL®S = 10000
DO 40 MRW = 1, 5
CYCLE THRU AS MANY AS 8 RUNWAY/TAXIWAYS,
IRW = NRW{MRW)
EXIT IF NO TARGEY NUMBER (IRW) FOUND.
IF (IRW .EQ. 0) GO TO 50
NN=NN+1
IF (NHIT(IRW) .EQ. 0) GO TO 40
IF (KTEST .GT. 4) ARITE (6,102) IRW
INDEX = MRW
CALL RUNWAY (INDEX, IRW, ICOND, NHOLES)
RUNWAY SUBROUTINE RETURNS ICOND = O IF RUNWAY HAS FREQUIRED SPACE;
ICOND = 1 IF NOT.

IF (ICOND LEQ. 1) NC=NC+l

IF (NHCLES +LT. LHOLES) LHOLES = NHOLES

IF (NPRINT .EQ. 4) WRITE(6y103) ITRIAL,IRW,NHI T{IRW) 4NHOLES
CONTINUZ
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IF (NC <EQ.NN) GO TO 60
IF INPRINT (LT, 3) WRITE (6,101)
NSTAT = NSTAT + 1

CONTINUE

IF ((NFZF .EQ. 1) .AND. (NC .£0. NN)) GO TG 70
RETURN )

MSTAT(1) = MSTAT(1) + LHCLES

MSTAT(2) = MSTAT(2) + LHCLES*LHOLES

RETURN

FORMAT( ' #,* AT LEAST CNE RUNWAY IS AVAILABLE')

FORMAT(" v, ¢ CHECK TARGET #', 14)

FORMATUY ¢, *TRIAL', T4y'  TGT',14,4'  HITS',14,' REPAIRS',13)

END

SUBRJUTINE RUNWAY (M2W, IRW, ICOND, NHOLES)

COMMON /ARRAYS/ TGT{250,13), ATT(50,11),4MD(10,20,2), TO(250,2),
XTZOME(50+2) yNHITL250) yMHIT(20) ¢HIT(2093,25) yNRWI S5} JHITR{5,3,250)
X yPU250,3) 4COV(250)yMTYPEL10)4NAME(250,2) yWPNREL(1C)4NCBUL250)

COMMON/STATS/NTRIAL » ITPI&LyNSTAT,STAT(250,8) ,STAT2(20,5) 4MSTAT(8)

COMMON/T AT /NT o NAGNDy NTM KT EST g MCR y MO W g MCL g MODE f NPRINT o NAM NST  MTT
COMMON /HITS/ XN(250),YN(250) ,NZ(250)

COMMOIN /CONTRL/ NREPGNPLU Ty INWeINLy NSAVEL NSAVE2,LIST NJIMEM
DIMENSION NTEST(2503, YH(250,2)

CHECKS FNR THE ZIXISTANCE CF THE SPECIFIED RUNWAY MINIMUMS (MCL X
MCwW) ON LACH RUNWAY AND CESIGNATED TAXIWAY (TYPE #1 TARGETS).
STOPS SEARCHING A GIVEN SUNWAY WHENEVER REQUIREMENT IS SATISFIED.

TH=TGT(IPW,9)/57.3

ZSTABLISH ORIGIN (XJ, YO) FOR A FECTANGULAR CIORDINATE SYSTEM WITH
THE X-AXIS ON THF MOFE SCUTHERLY ENGE OF THE RUNWAY.

NHI = 0O
NHOLZS =1000
DO 5 N = 1, 250
NZ(N) = 0
IF (TGTUIRW,12) «GT. TGTUIRW,13)) GC TC 10
NDIR=1

X0=TGT(IRW, 1)

YO=TGT(IRW,2)

LTH = TGT(IRW,13)

WID = TGT(IRW,12)

GO T2 20

NDIR=2

XO=TGT(IFW,7)

YO=TGT(IRW,8)

LTH = TGT(IRW,12)

WID = TGT(IRW,13)

CONTINUE
IF (KTEST «GT. 4) WRITE {(6,1004)1RW XO4YO,LTHyWIC,MCLyMCW
IF (MCW .GT. WID) GO TC 320
NHIT1 = NHIT(IRW)

DO 50 I = 1, NHIT]

1F (AMD(HITR{MRW,3,1)y1,1) LT. 0,) GG T2 50
NTH = HITF(MR“’B'X)

GO T2 60

CONTINUE

CONTINUE

NON = 1

EMD = AMD{NTW,1,1)

DO 70 I = 1, NHITI1
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IF (HITR(MFW,3,1) LEQ. NTW) 63 17 70

IF (AMDUHITR(MRW,3,1)y141) oLT. 0.) GC TN 70
NON = 0

EMD = 0.0

GO T3 R)

CONTINUZ

CONTINUE

NN 140 I =1, WHITL

TRANSFORM HIT COORDINATES TO RUNWAY CIJORDIMATES,

NHI = NHI + 1

X8 HITR(MRW,1,1)

YB HITR(MRW,42,41)

[F (AMD(HITR(MRWy3,1),1,1) LT, 0,) NZ(T) = 1
IF {TH .EQ. 0.0} GO TC 110

XX=X2-X0

YY=Y8-YD

R o= (XX=2XX+YY=YY)*&(],5)

IF (KTEST oGTe 7) ARITE (6,1010) RyXX,YY

o

YZ = YY/®
THL = ATAN(YY/ XX}
[F (XX .LT. 0.0) TH1 = THL + 32.1415%

TH2 = TH1 + TH

IF (NJIR JEQ. 2} TH2 = TH2 - 1.5706
XN({T)=ReCOS(TH2Y)

YN(T)=ReSIN(TH2)

IF (KTeST .GT. 5) WRITE (659100911, XN(T),YNI])
GO T3 130

IF (NCIR L.£Q. 2} G2 Trn 120
XN({I)=X3-X2

YN(1)=YB-Y"

GO T2 130

XN{1)=YR=-YD

YN(I)=X2-X8

IF (1 .GT. 249) 53 70 150
CONTINUZ

GO T) 160

WRIT™ (6,1001) IRW, ITRIAL

CONTINUE

NH = NHI

IF NPLOT .£0Q. 2 RUMWAY IMPACTS APE PLOTTED FJIR ALL CONCITIONS.
IF NPLPT LEQ. 1 IMPACTS CNLY PLOTTED WHEN RUNWAY IS CLOSED.

IF ({MRW LEQ., 1) AND. (NPLOT LEQ. 2)) WRITE(6,1012)}I1TRIAL
IF (NPLOT .EQ. 2) CALL PLOTHT(NH,IRW,LTH,WlD}

IF (KTEST .GT.6) WRITE (641006} NHIT(IRW),NH

DO 170 I=1,NH

YH(I,1) = YN(I)

YH(I,2)=1

IF {NH .EQ. 1) GO T2 190

DO 180 J=2,NH

00 180 K=2,NH

ORDER ALL HITS FROM LOWEST Y TO HIGHEST. YH(I.1) IS THE
Y CONRDINATE, YH{I,2) THE HIT NUMBER, OF THE I TH DORDERED HIT.

I=NH-K+?2

IF (YH(I,1) «GF. YH(I-1,1)) GC 7O 180
T=YH{I-1,1)

TN=YH(I-1,2)

YH(I-1,1)=YH(I,1)

YH(T-1,2)=YH{1,2)

YH(I,1)=T

YH{T,2)=TN

CONTINUR
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190

200

<10
220

230

240

250

260

280

290

2685

300

CON

1F
YL
YU
CON
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TINUE
0.2
MCL

0.0
MO A

(NCN +EQ. D) G0 T2 219
= YL - M0

= YU + £MD

TINUZ

IHOLE = 0

s]s]
1F
YT
IF
R =

1F
XT
IF
1F
IHO
1F
NTE
IF
IF
1F
YL
Yy
CON
CON
1F
1F
NHD
1F
YL
YU
1F
GO
YL
YU
1F
1F
GJ
CON
XL
Xy
IF
GO
IF
IF
WR
IF
1F
i1CO
IF
RE
IF
1F
WR 1

250 T = NYL , NH
(~2{1) .50, 1) G TC 250
= YH{I,41)
(NON LEQ. 1) 6N TC 230
AMD{HITRIMRW,3,YH{I,2))41,1)

YL - R

YU + R

(YT LT, YL) GO TD 240
= XN{(YH(I1,2))

(OXT oLT. XL) IR, (XT 4GT. XU)) GO TO 240
(YT .GT. YU) GO Tr 260
Lz = TH3ILE + |

(KTzST .GT. 6) WRITe (641008) I, IHOLE, YL,YU
ST{IHDLE)Y = 1

(NKEP LEQ. 0) Gl TN 240

(NCN WEQ. 1) GC TO 250

{1 +2N0. NH) GO 70 2¢0
= YL + R
= YU - R
TIMNUE
TINUE

(IFOLE JEQ. 3} GO TC 300

(NCN EQ. 1) NYL = NTEST(1)
LES = MIND(NHOLES, IHCLZ)

(NON . EQe 0) GC TC 279
= YL + INW
= YU + INw

{YU «GT. (WID+EMD)) GJ3 7O 280
T2 220
= YL + R 4+ INW
= YU = R + INW
(YU GTe WID) G35 TC 280

(KTZST «GT. 4) WRITE{6,1008) NHOLES
T3 220
TINUE
= XL + INL
= XU + INL

(XU «GTe. LTH) G2 YO 290
T0 200

{NPRINT +GE. 3) GC TC 295

{(MRW +5Qe 1) <AND. (NPLOT oNE., 2)) WRITF (6+1012)ITRIAL
ITE(5,1002) IRW

(NREP oGT. 0) WRITE (6,1011) NHOLES

(NPLOT LEQ. 1) CALL PLOTHT(NH, IRW,LTH,WID)
NO = 1

(INPLOT «GTa 0) <AND. (NPRINT L.LT. 3)) WRITE(6,1000)
TURN

(NPRINT .GT, 2) GO TO 310
((MRW FEQ. 1) .AND.(NPLOT .NE. 2)) WRITE (6,1012) ITRIAL
TZ (6451003) IRW
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310 ICONS = 0O
IF ({(NPLOT 4504 2) JAND. (NPKINT JLT. 3)) WRITE(6,1000)

NHOLE®S = O
RETURN

320 WRITE(6£,1005) IRW
sSToe

1030 FORMAT( 1Y) '
1901 FORMATL 'O, *ONLY FISST 250 HITS TESTEL FOR TARGEY #1',14,
X vV IN TRIAL #%,14,/,7)
1002 FORMAT( POty *RUNWAY 4*,13,' 1S CLOSED',/)
1003 FORMAT (4 Q0 ' RUNWAY #¢,I3,0 IS DOPEN',/)
1004 FORMAT (! "'  JUNWAY SPLCS *414,4X,2F8.0,18,F8.0,218)
1005 FGRMAT ('O, '*wxxr TALG:T #',13,' IS TOO NAKKOW FOR ¥,
X YFLIGHT DPERATIONS ')
1006 FORMAT (' ¢, 4 HITS TL CHECK', 216)
1008 FORMAT(* 9 TEST OCINT 4R ',2110,2F10.0)
1309 FORMAT(* *t,' TEST POINT 4E', 14,2F10.0)
1010 FORMAT (! ¥, R = ',F8,.0,10X42F10.0}
1011 FORMAT(' *y 14,* HOILES MUST RF REPAIRED TO MEET RUNWAY ',
X tMINMIMUMSTE /)
1012 FCRMAT (1Y, whakx  TTTAL #',13,' 4artxs1,/)
eND
SUBRIUTINE PRINT
INTEGER *4 NAME
COMMON JARPAYS/ TGT{250,13), ATT(50,11),8MD(10,20,2)y TO(250,42),
XTZINE(5042)yNHIT{250) yMHIT(20) ,HIT(2043,25) ¢+NkW{5),4HITR(5,3,250)
X 9P{25043) 4,00V (250),MTYPE(13),NAMZ(250,2),WPNREL(10),NCBU(250)
COMMONZINT ZMT g NAGNDy NTM KTEST gy MCR y M W MCL g MODE yNPRINTy NAMGNST 4 MTT
COMMON/STATS/NTRIALy ITRIAL #HNSTAT,STAT(250,43),STAT2(20,5) 4MSTAT(8)
IF (NTRTAL .F7. 1) G2 72 1
WRITZ (6,108) ITRIAL

GO T2 3
1 CONT TNUE
WRITE (6,106)
3 CONT INUF

WRITZ {5,101}
G0 10 M=1,MTT
NN= O
DO 10 I=]1,NT
IF (TGT(1410) NE., M) GC TO 10
NN= NN+l
IF (NN .EQ. 1) WRITE (6,109) M
NAID = NHIT(I) - NCBU(T}
WRITZ(6,102) Ty NAID,COV(IDP{I41)4P(I143),P(14+2),
X MNAME{T,1), NAME(],2)
10 CONT INUE
IF (NPRINT .GT. 0O} GO TC 30
WRITE (5,103)
DO 20 M = 1, NST
IF (MHIT(M} .EQ. 0O} GO TO 30
MN=0
NL = NHIT(MHIT(M))
IF (NL .EQ. 0) GO TR 20
DO 15 N=1, NL
NN=NN+1
IF (NN «EQ. 206) GO T0O 20
IF (NN +EQe 1) WRITE (6,104) MHIT(M)
X=HIT{(M,1,NN)
Y=HIT(M,2,NN)
NWPN=HIT{(M,3,NN)
WRITE (6,105) XysYyNWPN



-75-

109¢., 15  CONTINUE

1099. 20 CONTINUE

1100. 30 COMTINUZ

1101. DO 50 M =1, 5

1102. IF (NFW(M) .£Q. 0) GO T2 60

1103. NN = 0

1104. NL = NHIT(NRW(M)) '

1105. IF (NL .EG. 0) G2 TO S50

1106. N0 43 N o= 1, NL

1107. NN = NN + 1

1108. TF (NN .EQ. 251) 53 70 50

1109. IF (NN JEQ. 1) WRITE (6,104)  NRW(M)

i110. X = HITR{M,1,NN)

1111. Y = HITRIM,2,NN)

1112. NWPN = HITR(M,3,NN)

1113. WRITE (6,105) X, Y, NWFN

1114. 40  CONTINUE

1115. 50  CONTINUE

1116. 60  CONTINUE

1117. RETURN

1118. 101 FOPMAT(*D?,

1119. X'TGT NG. CRy 'y 10X,

1120. Xt  BJMBS CRU BLDG Yo /41X,

1121. X'ND.  HITS CIVEKAGE ", 10X,

1122, XtEMD  PTHER PK NOLY)

1123, 102 FORMAT (' ¢ ,13,3X,14,4XsF6e2910Xy203X,F543),6X,F5.3,7TXy2A4)
1124, 103 FORMAT(*O',15X,*4IT LOCATION AND WPN TYPS FOR SELECTED TARGETS!?
1125. Xo/y/)

1126. 104 FORMAT (¢ ¢, TARGET NUMBER',14,'  X-DIM Y-DIM ',
1127. X *WPN TYPEt,/)

1128. 105 FORMAY (' t, 21X42FG.0,17}

1129. 106 FORMAT( 1% 20X, "TARGET HIT SUMMARY ', /)

1130. 108 FORMAT('1*',10X,'"TARSET HIT SUMMARY TRIAL' 4 I5)

1131. 109  FORMAT('0', 10X,*'=x TARGET TYPE # ¢,13,' «xt,/)

1132. END

1133. SUBRAUTINE STATIS

1134. COMMON /ARRAYS/ TGT{250,13), ATT(5D,11),AMD(10,2042), TO(250,2},
1135. XTZONE (50,2 ) yNHEIT(250) yMHIT(20) yHIT(2093,25) JNRW{5) HITR(5,3,250)
113¢. X 4P1250,3),C0VI{250),MTYPE{1D),NAMZ(250,2),WPNREL{1C),NCBU{250}
1137. COMMON/INT /NT y NA pNDy NTM K TEST g MCR ¢ MCWoMCL » MODE g NPRINT g NAM,NST ,MTT
1138, COMMON/STATS/NTRIAL,, ITRIAL,NSTAT,STAT(250,8),STAT2(20,5),MSTAT(8)
1139, CCMMON /CONTRL/ NREP,NPLGToINW,INL ,NSAVEL,NSAVE2,LIST,NJIMEM
1140. WRITE (6,101) NTRIAL

1141. AVGREP = 0.0

1142« DO 12 M = 1, MTT

1143. NN = 0

1144. SUML = 0.0

1145. SUM2 = 0.0

114¢, DO 10 I = 1, NT

1147. IF (TGT(1,10) .NE. M) GC TO 10

1148. CONT INUF

1149, NN = NN + 1

1150. IF (NN LEO. 1) WRITE {£&,102) M

1151. FHIT = (STAT(I1,3)/NTRIAL)*100.

1152. AHITS= STAT(I,1)}/NTRIAL

1153. SUML = SUML + AHITS

1154. TRIAL = NTRIAL

1155. SDH = (STAT(1,2) - TRIAL*AHITS*AHITS)I/(TRIAL - 1.)

1156. SDH = SDH**(0.5)

1157, ACOV = STAT(1,4)/TRIAL
1158. SUM2 = SUM2 + ACOV
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1217.
1218.
1219.
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12

15

20

25
30

40

50

101

102
103

104

105

106

107
108
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SDC = (SYAT(I1,5) - TRIAL#ACOV*ACOV)/(TRIAL - 1.)
SDC = SDC*=(9,5)
PK1 = STAT(!,6)/TRI1AL

PK2 = STAT(l,7)/TRIAL

PK3 = STAT{I,8)/TRIAL

WRITC (64103) I4FHITLAHITS,SPHYACZNV SNCWPKLyPK34PK2yNAME(T, 1),
X NAME( 1,2} ’

CONTINUE

IF (NN .6T. 0) WRITE (¢,108) SUML, 3uUM2

CONTINUE

WRITE (4,106)

DO 25 Mo o= ] yMTT

DO 15 I = 1,NT

IF ( TGT(1,10) JFR. M) GJ) TO <Z0

CONTINUE

GO T2 25

FHIT = STAT2(M,1)/TRIAL

SDH = (STAT2{My2) - TRIAL®FHIT*FHIT)/(TRIAL - 1.)

FCOV3 = 100.*{STAT2(M¥,3)/TRIAL)
FCCV4 = 100.%(STAT2(M,4)/TRIAL)
FCCVS = 100.*(STAT2(M,5)/TRIAL)

FHIT = 100.*FHIT

SDH = 100.%(SOH**{0.5))

WRIT= (5,107) M, FHIT, SCH, FCOV3, FCOV5S, FCCV4

CONTINUE

CONTINUT

IF (MCF LEQ. O) GO TC 50

STA = NSTAT

FOPEN = (STA/TRIAL)*100.

NCLSD = MTRIAL - STA

IF (NCLSD JEQ. ) 50 TC 40

CLSD = NCLSD

AVGREP = MSTAT(1)/CLSD

SDREP = 0.0

IF (NCLSP .GT. 1)
X SDREP = ((MSTAT(2)-CLSOD*AVAREP¥AVGREP)/{CLSL-14))%%(.5)

CONTINUZ

WRITE (6,104) FOPEN

IF {NRtP .FQ. 1) WRITE (6,105) AVGREP, SUREP

CONTINUZ

RETURN

FORMAT ('1', 10X,'TARGET DAMAGE STATISTICS FOR',I4,' TRIALS'y/,/,
X ' TARGET PERCENT AVERAGE HITS STU. DEV. AVG. CBU STC.!

Xy' DEV. AVG. 8CMB CCVER!GE C8U BLDG '+ /
X ' NUMBER ATTACKS HIT PER ATTACK OF HITS COVERAGE COvVE!',
X*RAGE EMD OTHER PK NO.ty/4/)

FORMAT (* 'y/, 15X, 'TARGET TYPE # ',13,/)

FORMAT(Y 5 1646XsF6e1yb6X9FTu296X9F0.294X9F6a2¢4Xs1F6.2,
X 2F9.393X9eF9.342X,y2A4)
FORMAT(Y *,/, ¢ AT LEAST ONE MINIMUM RUNWAY SECTION WAS OPEN AFTE
XR'y Fb.l,' PERCENT OF THE ATTACKS',/)
FORMAT( ' ', *WHEN ALL RUNWAYS WERE CLOSED, 'yF4.1l,'(',F4.1l,
X*) HOLES REQUIRED REPAlIR, ON THE AVERAGE, TO PROVIDE',
X ' A MINIMUM RUNWAY',/)

FORMAT(' *4/4/y10X,*CAVNAGE STATISTICS BY TARGET TYPE',/,/,
X ¢ AVERAGE!',/,
X ¢ TARGET PERCENT STANDARD =—== COVERAGE =--=-1,/,
X ¢ TYPE HIT DEVIATION EMD OTHER cBuUt/)
FOFMAT(' %,5X,y 12y 2(6XsF5al)y 3(2XyF5.11)
FORMAT (Y 1 125Xyt mmmmm e ® (1 6 Xy Vmmmm ==t 4/ 126Xy F64 29 16Xy F6.2)

END
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SUBRAUTINE C8Y

COMMNON JARRAYS/ TGT{250,13), ATT(50+11),AMD(10920,42),

T3(250,2),

XTZINE(S50,2)yNHIT(250) yMHIT(20) 4HIT{20+3,425) yNEW(5)4yHITR(5,3,250)
1PU25043),COAVI250) s MTYPE(10),NAME(250,42) y WPNREL{1C)yNCRUI(25D)

COMMORN/INT/NT g NAGNDyNTM KTEST ¢ MCRyMC Wy MCL 9 MODE yNPRINT ¢y NAMYNST , MTT

COMMOM/STATS/NTRIAL, ITRIAL JNSTAT,STAT(250,8)ySTAT2(20,5) 4MSTAT(8)

X

X

AT

COMMNON /CBUHIT/ CRUHTI(2004+2)y IR(50), KCBU, KPTI
DIMENSTIIN NCOVI16,16),ICOVI16,16),PSCAVIL6,16),
X(4)y Y{4), XX(4}, YY(4), WC(10)
COMPUTE PATTERN DIAGOMAL DIMENSION
no 2 NWPN = 1, 10
WD{NAPN) = 0
LTH = =AMD{NWPN,1,1)
IF (LTH LE. 0) GJ T2 2
WID = AMD{NWPN, 2,1)
WDINWPN) = ({LTHXLTH + WID*WID)I**(.5))/2.
CONTINUE

THIS POINT THE PROGRAM NCW CHECKS, TARGET BY TARGET,
WHATEVER C3U'S MAY HAVE CCVERSD ANY PART OF THI TARGET.
ne 200 L = 1, NT
AR R kR KK kR FCR FACH TARGET
INITL = ©

~
L

OMPUTE TA2GST CENTER
TCX={TGT(L, 11 +T7T5T(L,5))%0,.5
TCY=(TGT(L,2)+¢T75T(L,5))%0.5

TARGET DTIAGOINMAL
XA=TGT(L,1)=TGT(L,5)
YASTGT(L,21-TGT(L,6)

TD = 0.5=((X2xXA + Y.iAxYA)*%(0.5))
NCBUHT = 0O
20 40 I =1, NA
Bk wew kK WA ik Rk kP x KK

IF (IR(I) .EQ. 1) 60 TC 40

FOF FACH ATTACK

INIT2 = 0O
NWPN = ATT(I,9)
LTH = —AMD(NWPN,1,1)

IF {LTH .LEF. O) G3 T2 40
WID = AMD(NWPN,2,1)
TOT = WD{NWPN) + 7D
NS = ATTIUIL7)
INIT3 = 0

no 20 M = 1, NS

kR KRk gk ok kX ok wk
NCBUHT = NCAUHT + 1
XB = CBUHT(NCBUHT, 1)
IF {(XB .5Q. -10000.) G0 TN 20
YB = CBUHT(NCBUHT, 2)

FCOR EACH WEAPON

DISTANCE SETWEEN TARGET AND PATTERN CENTERS

T

D = ((XB-TCX}*«{XB-TCX) + (YB-TCY)*x{YB-TCY))*¥*{,5)
ARGET CANNOT BE& HIT IF D GRCATER THAN TOT

IF (D +6T. TOT) GO0 TC 20

IF (INIT3 .GT. 0) GO TO 16

INIT3 = 1

PHI = ATT(1,1)/57.3
S = SINIPHI)

C = COS(PHI)

SL = S*LTH

SW = S*WID

CL = C*LTH

CW = CH#WID

00 5 J =1, 16

FOR



1281.
1282.
1283.
1284,
1285,
128¢.
1287.
128¢.
128¢.
1£90.
1291.
1292.
1293,
1264,
1295,
129¢.
1257,
12¢ ¢,
1295.
130¢C.
1301.
13202.
1303.
1304.
1308.
130¢.
1307.
130¢.
130¢.
1310.
1211.
131z.
1313.
1314.
1315.
1316.
1317.
1318.
1316.
1320.
1321.
1322.
1323,
1324.
1325.
1326.
1327.
1328,
1329.
1330.
1331.
1332.
1333,
1334,
1335.
1336.
1337.
1338.
1339,
1340.
1341.

o

o

C

C

15

22

29

31

DO 5 K =1,
NCOVIJ,yK) = 0
CONT INUE

XX(1}
XX{(2)
XX(3)
XX{(4&4)
Yy (1
YY{(2)

14

XB - (5L
XX{1) +S
Xx(2) +
XX(1) +
YR + (Sw
YY{1l) +
YY(3) Yyezy -
YY{4) = YY(1l) -
IF (INIT2 .GT. O
INIT? = 1
FIND WZSTEFRLY C3IRN
Itx =1
Do 15 NN =
IF (XXUINN)Y JLT.
IF (S 4E0. 1.0)
RENUMBES CORMERS S
IDIF = TLX - 1
COMPUT:- AND ADJUST
IF (IS .5Q. 0.0}
IF ((ILX Q. 21}
T = 35/C
GO T 27
T = ~-{/5
CT= 1./7
CONTINUE
po 22 NM = 1,4
NEW = NN - IDIF
IF (NtwWw LT. 1}
XINZW) = XX(NN)
Y{NEW) = YY{NN)
IF (KTEST .G7.
IF (INITL .GT.

L T TR I O TR

1,4
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+CW) /2.

L

Cw

Cw

-CLyrs2.

CL

SwW

SwW

) 50 TC 18

ER
XXEILX))

ILX = 4
O THAT CLRNEP #

ILx

TAN AND CZTAN
NF. {0 42Q. O
LKe (ILX EQ.

NEW = FMEW ¢+ &

= NN
1 15 THE MO
AS REQUIRED

0)) GO T
4)) 6L T

ST WeSTEKN

028
726

4)  WRITE(6,1D03)INSW,X{NEW),Y{NERW)

3} Gr 70 31

CREATE A 16-PCINT GRID ON TARGET - US= MORC

INITY =
NXO = 8
NYO = 8
IF ATGT(L,12) .G
IF (TGT(L,12) .5
IF (TGT(L,13) .G
IF (TGT(L,13) .G
NXT = NXOQ/2
NYT = NYO/2
DO 29 J
0o 29 K
ICOVIJ, )
PSCOVIJK) = 1.0
NX1 NXO - 1
NY1 NYO - 1

X0 NXO

YO NYO

AQ TGT(L, 1)

1

1, N
1y N
0

Honon

Te 250.)
T. 1000.)
T. 2504}
T. 1000.}

NYO
NYO

NXO
NXO

XT
YT

= 16
= 32

= 16
= 32

PIINTS FOR LARGE

Al
A2
A3
A4
AS
CONT!

TEST T2 SEE

L (T (N VA I | S T I 1}

N

(TGT(L7)-TGT{L,1))/X0O
(TGT(L+3)-TGTI(L,1))/YO
TGT(L.2)
{TGT{L,4)}-TGT(L,2))/Y0
(TGT{L,8)-TGT(L+2))/XO0
UE
IF TARGET CCRNERS COVERED BY PATTERN

TGTS
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1342, NIN = 0

1343, NGIN = 0

1344, b2 19 NC = 1, 7, 2

1345, XT=TGT(L,NC)

134¢. YT=TS5T{L,NC+1)

1347, IF (KTEST .G7. 4) WRITE(6,1001) XT,YT

1348, IF COXT alTe XU1)).0Re(XT .GTe X{3))) GO TO 10
1345, IF TOYT WLT. YU4)).0R. (YT JGT. Y(21)) GO TO 10
1350. IF ({S EQ. 1l.) J0R. (L EQ. 0.)) G0 TO 9

1351. IF (YT 6T, (YOL)+CT=(XT-X{1)3)})) GI T3 10

1352. IF (YTLST{Y(2)=T*(XT=X(2)))) GO T2 10

1353, IF AYToLT (Y (4)+CT(XT-X(4)))) GO TI 10

1354, IF (YTaLTo(YUL)-T*{XT=X{1)))) 6J TI 10

1355, 9 NIN = NIN + 1

135¢. 10 CONTINUTS

1357. IF (KTEST .GT. 3) WRITE (6,1002) NIN

1358. IF (NIN LT, 4) G0 TC 24

1359, o IF ALL CODRNFRS COVERED BY PATTERN, TARGET FULLY CAVERED
1360, DO 32 J = 1, NXT

1361. no 32 K = 1, NYT

1362. 32 NCOV(JyK) = NCOVIJ,K) + 1

1363, 60 T3 23

1364, C IF PARTIALLY CNVFRED, ESTIMATE FRACTION THAT IS CIVERED
1365. 34 CONTINUS

136¢. D 30 MX = 1,NX1,2

1367. DT 30 NY = 1,NY1,2

1368. J = (NX+1)/2.

1369. K = (NY+1)}/2.

1370. I GRID-PIINT DIMENSITNS

1371. XT = AO + NX*2A1 + NY*A2

137z, YT = A3 + MY4A4 + NX=*AS

1372, c CHECK TF WITHIN ESCTANGLE ENCLOSING OATTERN THAT IS PARALLEL TG
1374. C AXES

1375. IF CUXT oL Te X{1))eORJ(XT .GT. X(3})) GG TI 30
137¢. IF LUYT oLTe Y(4))o0RLUYT JGT. Y(2))) GO T3 30
1377. IF ((S 4FQs 14) .0Re {C LEQe 0.1) GO T2 35

137¢€. C CHECK IF PCIMT IS WITHIN ACTUAL CBU PATTEFN

1376. IF (YT JGTo{Y(L)+CTRIXT=-X(1)}1}) G2 TO 30

1380. TP AYT JGTo(Y(2)= TH(XT=-X(2)))) G0 TN 30

1381. IF (YT oLT{Y{4)+CT*(XT=-X(4)))) GO TGO 30

1382. IF (YT olTelY(L)=TR{XT=-X(1)))) GO T2 30

1383, 35 NGIN = NGIN + ]

1384. NCOV(J,K) = NCOVIJ,K) + 1

1385. IF (KTEST oGT. 5) WRITE(6,1005) NXyNY o XTo¥YT,NGINSNCOV(J,K)
138¢6. 30 CONTINUS

1387. 33 CONTINUE

1388. IF ((NIN + NGIN)} .EQ. 0) G0 TO 20

1389. C RECORD ANY COVERAGE AS A 'HIT!

1390. NHIT(L) = NHIT(L) + 1

1391, NCBU(L)Y = NCBU(L) + 1

1392, [F (KTEST .GT. 4) WRITE(6,1006) L, NHIT{L), NCBUIL)
1393, IF CUTGT(Ly11) oLTe 1) .OR. (TGT{L,10) .EQe 1)1 GO T0O 130
1394, IF (NHIT(L) .GT. 25) GC TO 130

1395, DO 120 J = 1, NST

139¢., IF {MHIT(J) .EQ. 0) GO TC 130

1397. IF (MHIT(J) NE, L) GO TC 120

139¢. HIT Uy LoNHIT(L))=XB

13965, HIT (J,2,NHIT(L))=Y8

1400. HIT (Jy3,NHIT(L))=NWPN

1401. IF (NHIT(L) .EQ. 25} WRITE (6,1007) L, ITRIAL

1402, GO T2 130
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1403, 120 CONTINYZ

1404, 130 CONTINyYE

140%, IF (TGT(L,10) «NZ. 1,) GY To 150

140¢. IF (NHIT(L) .57, 250) GC 10 150

1407, DO 140 J =1, 5

1408. IF (NRW(J) .59, 9) GC TC 150

1409. TF (NRW(J) JNE, 1) GG 70 140

141C. HITR{J, 1, NHIT (L)) = X8

1411, HITRUSy 2,NHIT(L)) = VB

la12, HITR{Jy3,NHIT{L)) = NWPN

1413, IF (NHIT(L) .EQ. 2590) WRITE(641009) Ly ITRIAL

1414, 140 CONTINUE

1415, 152 CONTINUS

1416, o x«t*t*u::t*At*tutt*tt*_tt* RECYCLE FOR MNRE WEAPINS

1417, 20 CONTINUE

141¢€. IF (INIT2 .ER. O) GO TC 40

1415, PSP = 1, - AMD (NWPN,y TGT(L 410),2)

1420, DO 160 J = 1, NXT

1422, 00 160 K = 1, NYT

1422, ICOVIJ,K) = ICOVIJ,K) + NCIVIJ,K)

1423, 160 PSCIVIJ,K) = PSCAVL I KI*RFSPRENCOV (J,K )

1424, C e e S A SR I T I TN RECYCLZ FOR MOKE ATTACKS

1425, 40 CONTINyZ

1426, IF LCINITI+INIT2) .GT. 01 GG T3 165

1427. P(L+2) = 0,0

1428, COVI(L) = 0.0

1429, GO T2 290

1430, 165 TCOV = 0.0

1431, PST = 0.0

1432, 00 170 J = 1, NXT

1433, CO 170 K = 1, NYT

1434, IF 11C0V(JsK) .GT. 0) TCAV = TCAV ¢+ 1,

1435, 170 PST = PST + PSCIVIY,K)

1436, TOTC = NXT%NYT

1437, COVIL) = Trov/TITC

1438, PL,2) = 1., - PST/TOTC

1435, IF (KTEST .GT. B)WFITE(b,1004)L,TCDv,TOTC'PST,CGV(L)vP(LyZD
1440. c Eohoh ARk w ARk kXA K Kk Rk wk RECYCLE FTR MDRE TARGETS

1441, 200 CONTINyS

1442, RETURN

1443, 1001 FORMAT (1 1,1 XT "y FB8.041? YT *',FB.0)

1444, 1062 FORMAT( v, ¢ NIN ', 14)

1445, 1003 FORMAT(Y 1, v NEW ',13,2F10,0)

1446, 1004 FIRMAT( ftTOTY, T4, COVY,F6.,0,!" TOT ', F6 .0, PSTe,
1447, X FlO.4,? COVYyF10ab,y! PIL42) ", Fl0.4)

1448, 1005 FORMAT( *, NX V.13, NY *,13,2F10.0, 2110}
1449, 1006 FORMAT(? * v  TGT Y914, NHIT',15,? NCBU' ,I5)

1450. 1007 FORMAT (10", rxxx=x ONLY 25 HITS WERE STORED FOR TARGET e,
145]1. X I3,' DURING TRIAL #'y 14,0 ®xxkt)

1452, 1009 FORMAT (10t ,t 2kaxx ONLY 250 HITS WERE STORED FOR TARGET ',
1453, X ' #9,13,0 DURING TRIAL B yl4,' Xkxmxr)

1454, END

1455, SUBROUTINE PLOTHT{NH,NR LTH,WID)

145¢. COMMON /HITS/ XN(2501,YN{250),NZ(250)

1457, DIMENSION ICOL(120)

1458, DATA 1BK / 1H /,1X/ 1H=* /91Y/7 IH+ /4,187 1H- /,1E/ 1H! /
1459, C THIS ROUTINE PLITS THE IMPACT POINTS (BUT NOT CRATERS) FOR
1460. C ALL HITS THAT HAVE BEEN STORED FOR A RUNWAY/TAX1IwAY. IT
1461. C WILL PLOT ALL HITS THAT AFFECT RUNWAY QPERATION UP TO 50 'FEET!
1462. C OF EITHER SIDE NF (yP TO) A 300 'FOOT' KUNWAY. RUNWAY LENGTH
1463, C IS LIMITED T 13000 ‘FEET*,
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IWID
LEN
IF

JID/10. + 5,

LTH/100. + 1.

(LEN 5T, 129) LEN = 129

Lu = t=M/10,

LI = 10%¢Ly + g

LU = LU +

D2 40 J

1

DC 10 N
ICCL(N)
ICCL(Y
ICOLA(LEN) IE

IF ({1 .NE. 5) .AND, {1 NZ. IWID)) GO 10 14

o1t NS = 1,LFN

ICOLINS) = 15§

DO 12 NS = 1,L1,10

ICOCLINS) = 1=

COMTINUE

DO 20 N = 1 ,MH

NY = YN(N)/10. ¢ 5,

IF {NY JNE. 1) G TO 20

NX = XN(N)/120. + 1.

([}

1,40
“l1-J
1,129
K

non

— e
WMo uon e

IF CINX oLT. 1) JOK. (NX .5T. 129)) GC T2 20
ICOL(NX) = 1X

IF (NZ(N) .£0. 1) ICTLINX)Y = 1Y

CONTINUE

Y = 1/5.

LY=y

IF CLY=-LY) .NZ. 2.0) GO T2 30
LYY = 5Ly - 5
WRITZ (6,101) LYY, (I20LIV) 4 M=1,129)

G0 T 40

ARITZE (5,102) (ICTLIM) yM=1,129)
CONTINUZ

WRITE (45,103) 1y, I=1,12), NR
RETURN

FCRMAT (v 1,12,129A1)

FORMAT (1 +,2x,129A1)

FORMAT (' 1,9+ gv, 12(8x,12)/,

40X, TENS BY THOUSANCS OF LENGTH UNITS v, 7,7,
40X, ' IMPACT POINTS ON IUNWAY NUMBER *,12,/,
37Xy ' (% = POINT IV¥PACT WPN + = CBU CENTROID) ')

SUBRIOUTINE JMEMO(NJMEM,D)
COMMDN/INT/NTvNinD,NTM,KTESTyMCR.MCW,MCL'MODE'NPRINTyNAMyNSTv“TT
DIMEMSIIN E(9), D(l1l)

THIS SU3ROUTINE PRIVIDES THE USER METHOD 0' AS QUTLINED IN THE

8-74 WANG 700 USERS'S MANUAL FOR JMEM OPEN-END METHODS.

THIS TRPAJYEZTORY PRIGRAM PERMITS AIDA JSERS TQ PRESCRIBE THE

ATTACK NATA AS IN JMEM, THE SUBROUTINE LOGIC IS TAKEN DIRECTLY FRIM
THE REFERENCED PURLICATION AND USES NOTATION CLOSELY PARALLELING
THE ORIGINAL. ONLY THE fPATTERN RADIUS' COMPUTATION (USED WITH
ROCKEYE) IS OMITTEN,

NIMEM = NJMEM + ]

NCNT = 0

IF (NJMEM LEQ. 1) WRTITE (6,101)
READ (5,102) (E(1),1=1,9)

WRITZ (45,103) Na, (0(1),1=1,6}
WRITE (6,104) (E(T),yI=1,9)
DO 20 I = 7,9

DEI) = D(I+1)
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VI = 1.4R8%E(1])
vV o= vl
TH = E(3)/57.3
VX = VeIDSITH)
VY = =VeSIN(TH)
TR = (DIT7) - L.)%E(8) + (E(5)=1.)*F(9)
DX = THeVX/2, '
Yl = E(2) = VY*TR
YI = (YLl + 5(2))/2,
Y = vyl
TF = 0.)
VF = 0,0
THE=) .0
IF (347} o6T. 500,) 6O T 1
YT = 0.0
IF (7(7) Q. 0.7) Gn TR 2
TPD=F (T}
GO T9 3
YT = E(7)
Tpn= o9,
CONT INUZ

DG = 32.17/(5(4)%x5(4))
CONTINUS

IF (KTEST JG7. 5) ARITE (6,106)
NCNT = HNCNT + 1

IF (NCNT 6T, 2200) GO 1Y 30
NCNT2 = O

C = Vv/220. - 3.

IF (C .GE. 3.) C 3.

IF {C .LT. 1.} C l.
DD = C*DG*EXP(-Y/31000.)

DT= 10./7(DG¥V*V)

IF (DT .GT. 0.5) NT = 0.5

GO T9 13

CONTINUZ
TF = TFD
VY = vyo
Y = Y0

IF (KTEST .GT. 5) WRITE(64107)
NCNT2 = NCNT2 + 1
IF (NCNT2 .GT. 100} GC T2 30

CONTINUE

TFO = TF

TF = TF + DT

IF (TF .LT. TPD)} GG TO 4
TF = TPD

DT = TF - TFO

CONT INUE

VYO = VY

VY = VY®(1.-VEDTDD) - 32.174D7T
YO =Y

Y = Y 4+ DTR(VY+VYO)/2.

IF ({Y - ¥T) .62, =-1.) GO TO 6
IZ = VYOxV%DD % 32,17
Z = VYO*VYO + 2,0%(Y0~-YT)*2Z
DT = (VYO + Z*x(.5))/12
GO 10 5
CONTINUG
VX0 = VX

VX = VX*(l.~-V*DT*DD)
DX = DX + NTx(VX0O+VX)/2.

TFyYV

DT,

vY
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Vo= (VXkVX + VY®=VY ) =k (,5)

IF (TF .£0. TPD) 5C 70 12

IF (F(7) .GT. 500.) GO 17 11
GO T2 10

AID = ABS(IY-2(T7)))

IF (41D LT, 1.) GC TC 12

IF {KTEST .GE. 5) WRITE (6#,109) AID, TF

CONTINUE

IF (KTEST .GF. 5) WRITF(6,108) Y

IF (Y J.GE. 1l.) GO TO 7

GO T2 15

CONTINyS

1 = -vy/v

1= (le-2%7)%x%x(,5)

THFE=ATAN(2/27}

0G = 32.17/(E(5)%E(5))

TPC= 99,

YT = (.9

IF (2(7) J6F. 500.) £(7) = 0.0

GO T2 10

I = -vY/y

17 = (le=2%2)%%(,5)

Al = ATAN(Z/17)

SR = (DX*DX + Ylsyl)#s(,5)

IF (D(5) .=q, 0.2) G2 TN 8

BP = D(4)/1900.

CP = D(5)/1000.

GO T g

BP = 0.900573«D(4)

CP = RP

CONTINUE

U = (E(6)2E(6)<TFs TF)

D(4)=(U*(SQ*SQ*QD/YI)**Z.)‘*(.5)

D(5)=(U*CP*CP‘SR'SR)‘*(.5)

SRT = S2/19000.,

C{8) = VIXTFERSIN(AT-TH)/SIN(A])

DISP = D(6)

COLO0) = 0.674=N13PxSIT

C{6) = nQ10o1/2

AIC = 57.3%A7%

THFD= 57,3%THF

WRITE(6,105) TF, SR, AID, THFD

RETURN

WRITE (6,110)

sSToP

FORMAT(*11,20X, " JMEM FCRMAT ATTACK DATAY/ /¢ ',
XPATT NO,. HDG X=~Mpi Y-MP] CEP{REP) (DEP) nIs
Xpryse 1,
X? SPEED ALTITUDS DIVE TERM] TERM?2 WIN
XD TD/HF T TO' /4 /)

FORMAT( 66X, 6F6.0, 3F6.3)

FOFMAT (*0'416,7F10.0)

FORMAT (v 1,6X, 6F10.0, 3F10.3)

FORMAT(' *,30X,'TF "21F5.24" SEC SR "WF7.0,' FEET 'y
X 'IMPACT ANGLE 'yF5.2,' DEG (FUZING ANGLE '+F5.24" DEGHYY)

FORMAT(? 1, xx *yFb.3,' SEC "+FB8.0," FEET ',F8.1,¢ FT/SEC!)

FORMAT(* *,10X,' DT "y Fil0.4," VERT VEL',F10,.3)

FORMAT(® ¢,0aLT '9F10.2)

FORMAT(® » 08T DIFF',F10.2,' TF *yF10.2)

FORMAT('Qe/ "2 'LONPING IN JUMEMQO, CHECK INPUTS AND/DR TEST,
X ' WITH KTEST = 6.0")
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END
SUBRJUTINE EXPHIT
COMMON JARRAYS/ TGT(250,13),

ATT(50411)sAMD(10,2042),77(250+2),

XTZONS(5042)yNHIT(250) ,MHIT (200 ,HIT(20,3,25),NFW(5),HITR(5,3,250)

X

+PL250,3),COVI250) MTYPE(1D),
COMMIN/INT/NT yNAZND G NTV, K TEST
COMMON / HITDN / NHITD, ANRZ0O

CTHIS ROUTINE =STIMATES THE ¢X

POINT-IPACT w~EAPONS ONLY.

NCYCLE = ©

PI = 3.14159
PO 200 I =
NW = ATT(1,9)
IF (AMD(NWy 1, 1)
REL = WPNREL(NW)
NELAG = 0

NS = ATT(I,T)

LS = ATT(I,8)
PHI= ATT(1,1)/57.3

s SIN(PHI)

c CSUPHIY

IF ((ATTUE,1) .7Q. 0.)
CT = /S

G0 T3 20
NFLAG = 1
CONT TNUS

NP = 10

DLS = LS/9.
IF (LS .GT.
NP = 5
oLS =
IF (LS
NP = 2
oLS = LS

CONT INUE

X = ATT(I,2) - 3*LS/2.

Y = ATT(I,3) - C*LS/2.

SIGRS = 2.200%ATT(1,4)«ATT(I,
SIGDS = 2.200%£TT(I,5)*ATTLI,
TSRS = 2. *SIGRS

1y N&

«LT. 0.0} G

(LI D TR 1}

AR

530) G~ 10 30

LS/4.

6HTe 50D 63 TC 30

TSCS
SIGR
SIGD
F =
IF (K
SIGD
NFLAG
DO 18
IF (T
NFLAG
DEN
TL1
TL2
TH =
CHI =
SC
cC
S1

N

"o

2. *SIGDS

SIGRS*%(,5)
SIGDS®x{.5)

1. / (SIGR*S1GD*6.2832)
TEST .GT. 1)
y F

2 =0

0 L =
GT(L4+10)
2 =1
0.0
TGT(L,12)
T6T{L,13)
TGT{L,9)/57.3
TH - PHI
SIN(CHI)
COS(CHI)

ot

1eNT

«EQ.

21}

NAME (250,2) yWPNREL(10) 4NCBU(250)
yMCR yMCW o MCL g MIDE W NPRINT JNAMINST,MTT

PECTED NUMBERS OF HITS'FIR ATTACKS WITH

0 T 240

ATT(I,1) .cde. 180.)) 6O TD 10

4) + ATTUI,6)=ATT(I,4€)
5) + ATT(1,10)%ATT(1,10)

WRITE(651008)1,LSyNP,DLSs Xy Y,ySIGR,

GO TO 180

(SIGRS*CCxCC + SIGDS*SC*SC)**(.5)
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= (SIGES*SC*SC + SIGOS*CC*CC)*%(,5)
N1 = (4,*TL1/S1) + 1
= {(4.44TL2/52) + 1
IF (KTEST .GT. 1) WRITE (641009} N1, N2y Sl, S2
PO 90 K= 1,7,2
XT = TGT(L,4K)

YT = TGT(L,K+1)

XX = X = XT

IF (NFLAG LEQ. 1) G0 TO 40
YY = YT = Y + CTexX

D = ~yysg

R =YY= - XX/S§

GO T 50

= XX

R = (YT -~ v)=(

AID1 = D&D/TSNS

IF ({TLL+TL2) 4GT. 200.) GN T 60

IF (AIDl .6T. 19.) GG TO 180

IF (AIDl .6T. 10.) GO TC 90

0D = SEXP(-AINL)

DO 80 M = ] 4NP

AlD2 = R=R/TSRS

IF (A1ID2 6T. 10.) G0 TC 70

DR = SEXP{-41N2)

CEN = DEN + D24)n

NCYCLE = NCYCLE + 1

TF (KTEST 6T, 2) WRITE(H,1005) 1y LyKyXT,YT,D,R,DC,DR,EN

R = 3 - nDLS

CONTINUE

CONT INUE
TF THE TARGET DIMINSIINS AfE SMALL (l+%e LcSS THAN CNE-QUARTER
THE PRIJECTION IF SIGMA PARALLEL TN THE TARGEST EDGE) THE HIT
CENSITY 1S TAKIN AS THE AVERAGE CF THS VALUES AT THE FGUR CORNERS.
IF IT IS LARGER, A GRIO CF INTERNAL PJIINTS IS ESTABLISHED AND
THE HIT DENSITY IS TAK=N AS THE AVERAGE OVER THE CCFNERS AND THE
TNTERNAL PGLINTS.

IF LINL + N2) .57, 2) GO T2 100

DEN = DEN/(4.%*ND)

GO TO 150

CONTINUZ

STG = SIN(TH)

CTG = CIS(TH)

DILY = TLLI/Z{NL+]1)

DIL2 = TL2/({N2+1)

DO 150 M = 1,N1

bo 150 N = 1,N2

XT = TGT{L,1) & M¥DILI*STG + N¥DIL24CTG
YT = TGT(L,2) + M*DIL1*CTG -~ N*DIL2%STG
XX = X - XT

IF (NFLAG .EN. 1) GO TC 110

YY = YT - Y + CT*xx

0 =YY *S

R YY=(C - XX/S

GO 72 120

D = XX

k= (YT - v)x_

AID1 = D=®D/TSNS ‘
IF (AID1 .GT. 10.) GC 0 150

DD = SEXP{-AID1)

DO 140 K = 1,NP

AIC2 = R*R/TSRS
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1809.
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If (a1c2 .67, 10.) G0 TQ 130
DR = sexp(-a1n2)
DEN = DEN + nrxpp
MNCYCLE = NCYCLE + 1
IF (xTEST LoT, 2) WDITE(b,looé)I,L,XT,YT.D,RyDD,CR,DFN
R = n - DOLS
CONTTNUS
CONTINy:=
GEN = DENY ((44N]1 =N2 ) %N D)
CONT INY®
DEN1 = ngn
OEN = MS‘F*R{L‘ATT(I,IL)*UENI
IF (KTeST «GTa 1) WRITE (6,1007) IyLyDENL,DEN

ML = A“C(MW,TGT(Lle)vl)
L1 = TL1 + >=fyn
DL2 = TL2 + 2xpwn

EHITL = DEN®(DL 1%L 2 - <8584 FMDxEMD)
COVIL) = Cav(L)y + EHIT]

CONT INU=

IF (NFLARZ L. J) GO TC 230
CONTINY®

WRITE(6,1000) MCYCLE

WRITZ (6,1002)

N0 220 M = 1,477

NN = 0
TCCV = 0.0

BLDGHT = 0,0

00 210 L = 1,NT

IF {T6T(L,10) N7y M) GC 70 210
NN = NN + 1

TCOV = TCov + CaviL)
BLDGHT = RLOGHT + (le = EX2(=-CV(L) )

IF (NN .EQ. 1) WEITE (€£4,1001) M

WRITS (6,1003) L.CUV(L)vNA“E(Lvl);NAME(Ly23
CONT INUE

IF (MN JEQ. 2) G T3 220

BLOGHT = BLDGHT /nN

WRITZ (46,1010} TCOV, BLOGHT

CONTINUE

CONTINUE

RETURN

WRITF (6, 1004)

STOP

FORMAT(*1v, »5x, 'CYCLESY, 17//)

FORMAT (101',10X, txx TARGET TYFE 4¢,13,! *xt, /)

FORMAT (*0', 10X, *TARGET HITS*,/,10X,* N2 EXPECTED")
FOCRMAT (¢ 'v10X11496X7F6-306X92A4)

FORMAT (11, COMPUTATION STAPPED - CBU WEAPONS ARE NOT?Y,
' PERMITTZOD WwITH SUPRCUTINE EXPHIT?)

FORMAT(* *,1:pn ATT ',13,¢ TGT *y13,! CorR 1,12,

4F6.0y 3E12.4 )

FORMAT (+ 1, 41p ATT 1,13, 76T '91344F6.0,3E12.5)
FORMAT (¢ 1 4 ATT *,13,1 TGT *,13,¢ AVG DEN ',
F8.5,1 NOR DEN 'wFl1l4.10,77)

FORMAT (¢ v a7y ‘913,218, f8.2, 4F8.1y E12.5)

FCRMAT (* v 1N Yyl4,! NZ 'y 14,6X,2F10.1)
FCRMAT(! ¢ 00Xt mmeem e ',/.19X,F8-3,'('yF5.3p')')
END

FUNCTION SEXP(X)
TF (X LT, =0.025) GO TC 10
SEXP = 1.




183cC.
1831.
1832.
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184¢€.
1647,
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1849.
1853,
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1852.
1853.
1854.
1888,
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1857.
185¢.
1859.
1860.
1861.
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1871.
1872.
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1884.
1885.
188¢.
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1888.
1889.
1890.
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10
20
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TUPN
XpP =
TURN
D

EXP(X)

SLBPNUTINE GRIDEN

COMMAN/ARRAYS/TGTI250,13) 4ATTI50,11) 92MN110,2042),79(250+2),
XTZONT (50,2 )y NHIT (2503 yMHIT(20),HIT(2043425) ) NRW{5},HITR{5,3,250)
XoP (250,31 ,CrVI250) y4TYPZ(10),NAME(250,2) s WPNREL(10),NCBUL250)

COMMONZINT /NT o MA NIy NTM G KTEST g MCR y MO W MCL p MODE yNPRINT yNAMGNST  MTT

DI

DG

jale)
DO

na

VENSION DATA(17)
NCYCLE = O

PI = 3.,14156
SROL = 1.7724
140 L = 1.,MNT
IF (T5T{L,10)
NFLAG2 = O
INC = 250

I8 (T6T(Ly3)

NF . 21.)

6T, 0.)  INC =
TGTIL 1}
NYL = TGT(L,2)

120 NYR = 1,17

120 NX = 1,17
NY = 18 - NYe

DIN = 0
XT = NX1 +
YT = NYL +
DATA(NX) =
100 1 = 1, MA
NW o= ATTUI,9)

TF (AML(NW,1,41)
REL = WPN- ZL (NW)
NFLAG = 0

NS = ATT(1,7)

LS = ATT(I,8)
ATTUI,1)/57.3
TN(PHI )
S (PHT)
18 ((ATTUI, 1)
€T = ¢/
62 TO 20
NELAG = 1
COHTINUE
NP = 10
DLS = LS/9.
IF (LS .GT.
NP = 5
oLS =
IF (LS
NP = 2
OL3 = LS
CONTINUE

X = ATT(I,2) -S*LS/2.
Y = ATT(I,3) -C*LS/2.

SIGFS = 2,200%ATT(1,4)%ATT{I,4)
SIGDS = 2,200%ATT(1,5)*ATT(I,5)
TS®S = 2.0 * SIGRS

TSOS = 2.0 * SIGDS

SIGR = SIGRS**{.5)

SIGL = SIGDS*%(.5)

F = 1. / (SIGR*SIGD*6.2832)

XX = X = XT

AX1

(NX=1)*INC
(NY=1) *INT
0.0

«LT. C4) o0
1

PH
S
C

e I 72 B L T 1)

e 0ol 3R

520} GC 7C 30

LS/74.
«6T. 50) GO

G 710

(ATT(I,1)

140

TOT{L,9)/16.

«£Q. 180.0) G0 TO 10

+ ATT(I,6)1%ATT(I,6)
+ ATT(1,10)*ATT(I,10)
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1861, IF (MFLAG +EQe. 1) GO TO 40
1892. Yy YT - ¥ « CT*xXX

1893. D = -YyxS

1864, R = YY+C - XX/§

1895. GN 77 50

1856. 40 n = XX ,

1897, 2= YT = Y)xC

1898, 50 AIDL = C#D/TSOS

189¢. 1F (£101 +6GT. 10.) GO TN 90

1600, nN o= SEXP(-ATNY)

1901. NWCYCLE = NCYCLF + 1

1902. PO 80 Moz 1y NP

19032. AlD2 = R*R/TSRS

1204, 1F (A1D2 GT. 104) Gt TN 70

160%. NR = SFXP(-ATD2)

150¢. OEN = LN o+ DR=DT

1907. NCYCLE = NLYCLD + 1

190¢€. IF (KTHET GT. 2) WRITE (1005) XT4YT4Dy2400,0RyDEN
1606, 70 ko= F = DLS

1910. 80 CONTINUE

1911. 90 CONTINUZ

1612 JEN = 10000 YN3XFxRIp=ATT(],11)*DEN/NP
1912. CATA{NX) = DATAL(NX) & TN

1914. 1920 CONTINUZ

1915. IF (NFLAG2 LEQ. 1) Gt 10 110

191¢. MELEG2 = 1

1517. WRITE (64 1001}

1618. 110 CONTINUF

1915. TF (NX oLT. 17) 50 Tr 120

1520. NYT = YT

1921. IF (NY JtTe 17) G0 TC 115

1922. NX2 = hNX1 + 16%INC

1923. WRITE (6,1002) (NLTC,  NLOC=NX14NX2,INC)
1524, 115 WRITE (6410031 NYT, (DATA(I), 1=1,1T7)
1625. 120 CONTINUZ

1626. 140 CONTINUE

1627. WRIT= (6,1004) NCYCLE

1628, FETURN

1929. 160 CINTINUE

1630. WRITE(S5,1006)

1631. sTaP

1932. 1001 FORMAT(*1%,20X,"E XPECTED HIT DENSITY PER 10000 SQ FT',///)
1933, 1002 FORMAT (Y 4//430Xs® X — LOCATION'y/y* 'y 10X417174/,
1934, X v Yy tLaC ‘)

19385, 1003 FORMAT(Y 04/, %y 16, 44Xy 17F743 )

193¢. 1004 FORMAT(! '4///7420X,*CYCLES IN GRIDEN *,18)
1937. 1006 FARMAT(Y *,///,% COMPUTATION STOPPED - CBU WEAFONS ARE?',
1938. X ' NOT PERMITTED WITH SUBROUTINE GRIDEN')
1936, 1005 FORMAT (' ',4F6.0,3E12.4)

1940. END
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