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1 BACKGROUND
The Concepts Evaluation Model (CEM) is a theater combat simulation

model which resolves combat at the Blue brigade and Red division level.

As with all combat simulation models, input derivation for attrition and

maneuver data is a major task. The basic structure of the CEI inputs

include (1) the weapon characteristics for the battle engagements and

I (2) the resources available to each opposing side (Red and Blue).

i One of the basic ingredients in the weapon characteristics descrip-

* tion, as used in the CRt, is the 'firepower potential." This is a number

(value) derived for each weapon type, for each engagement type, as a

-I function of the quantity of expected rounds expended, the lethal area of

a round, a correlation coefficient which equates lethal area to the

I probability of kill and a battle intensity factor. These firepower values

are used in the CEM to compute the combat attritions and FERA movements.

* Built into these numbers and the algorithm to compute the attrition is: )
/1. All shooters have an equal capability to engage all

targets, thus the firepower is equally distributed

among all targets.

2. In any type of engagement each weapon expends an

expected quantity of rounds regardless of the

* Iquantity of targets.

3. The allocation of fire fails to include variations

in target availability.

This report documen.:s a proposed attrition and calibration process

0intended to offset these present shortcomings. This new attrition pro-

cess is centered around an algorithm developed at the US Army Concepts

Analysis Agency by Dr. Alan Johnsrud. Its principal feature is its use

of battle attrition, as generated by a high-resolution model, to

calculate attrition for differing combat situations.

[1
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2 SPECIFIC TASKS

The objective of this study was to assist in the modification of

the Concepts Analysis Agency (CAA) version of the CEM in support of

follow-on effort to the Army Heavy/Light Forces Study; specifically,

I, by developing an improved capability for calibration of the CEK's

attrition calculations to that of a high-resolution model and improved

flexibility in CEK to represent variations in theater defensive concepts.

The report is divided into two sections. The first section

9 It describes Dr. Johnsrud's algorithm, the design of the proposed

attrition process (algorithm) in the CH4 and the results of some computer

generated parametric variations of the algorithm. The second section of
this report describes the new rule structure and logic for the CEK to
simulate fixed fortified defensive lines.

The FORTRAN program used to test the attrition algorithm is con-

tained in the appendix. This program was originally programmed by Mr.

Jerry Schultz of the US Army Concept Analysis Agency (CAA) and modified

by the author. The program currently resides in the CAA Univac Computer

under the file name "24-ATRITT."

[.20

I:
U.
II

'I

J1

,Imq • --
2c



1 3 DESCRIPTION OF ATTRITION ALGORITHM W/CE4 DESIGN SECTION I

The proposed attrition algorithm is centered around the results of

a high-resolution combat simulation model. The algorithm, as previously

stated, is designed to extrapolate the attrition results (killer/victim

scores) from those generated by the high-resolution model to those

appropriate to combat situation as generated by the CEM. This extrap-

olation includes the effects of fire allocation as a function of target

and shooter availability. The required data inputs take the form of:

1. The quantity of weapons, by type, killed by each type

of shooter (killer/victim scores).

j 2. The quantity of rounds fired at each type of weapon

by each type of shooter.

1 3. The quantities of weapons of each type on each side.

4. The stowed load of amno (rounds) with each type of

* Iweapon.

The particular advantage of using the killer/victim scores is that they

Freflect the engagement attrition as simulated in the high-resolution model
as a function of:

1. Target acquisition

2. Fire allocation and ammo expenditure

3. Target and shooter availability

These killer/victim scores are also influenced by sensors, intelligence,

commnication, and the weather conditions which existed in the high-resolution

model. These conditions will carry forward throughout the CEM; i.e. care-

ful attention to the quality of the scenario and data input to the high-

resolution model is required.

f Figure 1 is a macro flow diagram showing the sequential process

from the generation of killer/victim scores to the attrition calculations

in the CEI. The proposed attrition algorithm is set up in two phases.

The first phase (see Figures I and 2) resides in the CE4 preprocessor.rIts function is: (1) read (tape or disk file) the killer/victim scores

/.
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I and other data (see Table 2 in the appendix) generated by the high resolu-

tion model, (2) compute a weapon's relative contribution (intrinsic value)

fto inflict enemy losses as a function of:

a. Target vulnerability

j b. Target availability

c. Shooter availability

d. Target threat

and (3) compute that fraction of an assessment cycle a weapon is available

r as a target based on:

a. The quantity of rounds expended by the ith type shooter

against the jth type target.

! b. The probability of the ith type shooter killing the jth

type target.

c. The quantity of the ith type shooters.

d. The intrinsic value of the jth type target to the

ith type shooter.

e. The rate of fire of the ith type shooter against the

jtI type target.

The flow diagram in Fig. 2 shows Phase I of this algorithm as

it was tested using data generated by the high-resolution model CARMONETTE.'

LReferring to Fig. 2: the following data is required for Phase I:

K ij - killer/victim scores of the ith shooter type

against the jth target type.

1 Fij - quantity of rognds fired by the ith shooter type

against the jt target type.

Ni - quantity of shooters of type i.

Rate i - stowed amino load by weapon type.TF
Due to the unavailability of the division-level Combat Sampler Generator
model (currently under development at CAA) results from the CARMONETTE
model were used to generate the required killer/victim scores and other
data.f8
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I The CEM is divided into three parts. The first part is the pre-

processor, which reads the scenario input data and builds "packed" dataIarrays for the main model. The second part is the main model which simu-
lates the theater combat; and the third part is the postprocessor, which

generates the reports. As shown in Fig. 1, the preprocessor scans the

input data for errors. It is therefore the logical place to scan the

high-resolution model data, such as weapon type, for inconsistencies

between the CEM weapon type descriptions and those used in the high reso-

lution model. For example, if there are four types of tanks used in

* ,the high-resolution model and five types of tanks used in the CEM weapon

description, an error exists. Additional error checking should include

.b checking the probability of kill (Pij), as generated in Phase I of this

Nalgorithm, to make sure none exceed 1.0. Phase II of this algorithm,

which extrapolates the attrition to differing weapon mixes, should be

executed in the CEM preprocessor with the weapon count equal to that

' Tused in the high-resolution model. Since the weapon count is equal to

that used in the high-resolution model, the attrition, as computed by

Phase II, should equal that generated by the high resolution model. If

Uthe results are not reasonably close (see Table 1 for an example), then

additional checking of the high-resolution data is indicated.[
* The process of interface between the high resolution model and the

CEM preprocessor must be computerized. The magnitude of data required

for this proposed attrition calibration process would otherwise be unmanage-

able. For example, the maximum data requirement is: 50 weapon types on each

side (50 types of killers times 50 types of victims - 2500) times the

8 possible engagement types times the 4 possible terrain types times the

j2 types of data arrays required (killer/victim and rounds fired), yields

FW 2500 x 8 x 4 x 2 - 160,000 data item

The output from the computatica in Phase I, CEM preprocessor, is

an array of target availabilities (A1j). Recall that (Ajj) is that

9
V,
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TABLE 1

EQUAL FORCE ATTRITIONS

Weapon CARMONETTE Phase IIType Attrition Attrition

1: B1  4.12 4.25

B2  4.32 4.71
B B3  0 0.20

* B4  0.13 0.16

I B5  0 0.03

B6  2.13 2.10

B7  0.53 0.56

0 0

R1 54.06 53.94

R2  1.06 0.95

R3  12.72 12.44

SR 4  3.92 4.04

R5  0 0

[ R6  0 0

[

[
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I fraction of an accessment cycle for which the jth type target is avail-

able to the ith type shooter. This array along with other arrays suchI as the probability of kill (given a shot) of the ith type shooter against

the jth target type (Pij) and the ammo stowed load by weapon type i

(rate i ) are "passed" from the CEM preprocessor to the CEI main combat

model. The main combat model of the CEM then uses this data and Phase II

of the attrition algorithm to compute battle attrition (based on varia-

Ltions in weapon mix as a function of each CEM engagement).
3, As shown later (Fig. 4), Phase II is an iterative solution of a

series of equations. The first step is to compute the fire allocated

(Fij) by the ith type shooter against the jth type target. This compu-

tation is a function of:

I 1. That fraction of an assessment cycle (in the CEM this is

12 hours) for which the jth type of target is available to

I the ith type of shooter (Aij).

2. The rate of fire for the ith type of shooter (Rate i)"

3. The average quantity of the jth type of target in the

engagement (nj).

4. The probability that the ith type of shooter kills, per

* round, the jth type of target (Pip.

5. The relative intrinsic weapon value (Ij). The first

iteration of Phase II uses the (Ii) value as computed in[, Phase I of this algorithm. Each subsequent iteration of

Phase II computations will use the (Ii) value computed

[ during the previous iteration.

The second step is to compute the attrition to the jth type of target

by the ith type of shooter (ATij). This is a function of the quantity of

the ith type shooters (i) in the engagement times the number of rounds

allocated by the ith type shooter against the jth type target (Fij) times

the probability of a kill (Pij) per round. The third step is to compute

F: 11I
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a "new" intrinsic value for each weapon (Ii) based on:

1. The quantity of the ith type of shooters.

2. The attrition (ATij).

3. The intrinsic weapon value (I.).

The iteration of these steps continues until the difference between the

weapon attrition (ATij), as computed during the present iteration, does

not significantly differ from that of the previous iteration, (i.e., the

r [solution coverages). Experience, to date, has shown that 8 to 10

iterations are required to meet a convergence criterion of (0.01).

J3.1 ESTIMATION AND ASSESSMENT MODIFICATIONS

In the current version of the CEM, each unit computes a measure of

1, the strengths of his own forces and of those opposing him. A component

of this measure is the unit's state, which represents the unit's present

* 3 firepower divided by the unit's full TOE firepower. The unit's state

is used as an indicator of the potential mission a unit may undertake.

It is therefore an indicator of potential force value relative to a

Lparticular mission. To rid the CEM completely of firepower scores,

research is needed to derive a "force value" that correlates with the

new attrition process. However, for the time being some form of fire-

* power scores must remain a part of the CEM to allow for the situation

estimation.

For the battle assessment process the firepower scores can be

deleted, insofar as the killer/victim score are available. The major

break (modification) to the CEM is to void that portion of the assess-

lment logic for which the proposed attrition algorithm, Phase I, can be

substituted. As shown in Figs. 3, 4, and 5 this proposed attrition algo-

rithm is a subroutine which, for the CEM's assessment logic, replaces

the CEM subroutine MYOUT. As the subroutine MYOUT is currently shared

by both the CEM's situation estimation and assessment, only that portion

of MYOUT which deals with assessment is deleted. The subroutine MATSUM

generates the firepower matrix for both the situation estimation and

) 12r1
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Figure 3. CEM Attrition Modifications
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Iassessment. The assessment logic should be removed. This assessment

logic, in both MYOUT and MATSUM, is identified by the switch KPRSW - I

.- (KPRSW- 0 is for estimation). Note for those weapons such as CAS, for

which there may not be killer/victim scores, the foregoing subroutines1. will continue to build that portion of the firepower matrix as required
for battle assessment.

1.. During the battle assessment logic a new subroutine (ATTRIT) is
"called." ATTRIT, as shown in Figs. 3 and 5, will set up the weaponK L counts by type for each subsector engagement and modify the weapon counts
according to the fraction of the unit engaged. Any constraints due to

-I AMMO/POL/or OTHER supply shortages, as computed by the subroutine PQMOD,

will reduce the quantity of weapons in the engagement. In the absence

of killer/victim scores for the artillery and/or close air support, that

portion of MATSUM which sums the firepower matrix into one such matrix

must be duplicated in ATTRIT. That portion of the weapon description

array (WPNBUF) which hold the firepower for each weapon type for each
engagement type is deleted. Other portions of the battle assessmentfsuch as RESLOS (reserve unit losses) must, in the absence of killer/
victim scores, continue to use the firepower scores for attrition.

The output of the subroutine (ATTRIT) is the attrition by weapon

* gE. type. This replaces much of the present subroutine (CASL). Much of that

I portion of CASL which remains, calculations and bookkeeping of DNBI, KIA

and other such operations, will have to be rewritten. The current sub-

routines (TNKAPC and HELOSS) can be voided with the exception of the

repairable and abandonment computations. The remaining portion of these

[two subroutines which compute the repairable, etc., should be called by

(ATTRITT). Since the ammo expenditures are computed by the new attrition

ralgorithm, this computation is handled in the new subroutine ATTRIT. The

Lsubroutine DECRMT (decrements losses from unit's status file) and CRQMT
(sums losses and resupply requirements across the entire theater) remain

V. as they are.

17
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3.2 BEHAVIORAL ANALYSIS

The results of six parametric variations (weapon counts) are

shown in Figs. 6 and 7. The first test applied to the attrition algo-

rithm was to determine if, given an array of killer/victim scores from

* the CARMONETTE model, Phase II would reproduce the same attrition results

given the same weapon counts. As shown in Table 1, the attrition algo-

I rithm did reproduce the input data. The next series of parametric varia-

tions changed the quantity of all Red weapons from one-fourth to ten times

the CARMONETTE inputs. In Figs. 6 (attrition) and 7 (ammo expenditure)

- the horizontal axis is the quantity of Red weapons as just described.

TIn Fig. 6 the vertical axis is the total weapon attrition for the Red

" 3. weapon RI) and the Blue weapon (Bl). The attrition (Fig. 6) as calcu-

lated by the proposed attrition algorithm, shows all the Blue weapons

° 3 of type 1 are killed when the Red weapon count is about three times the

CARMDNETTE inputs. Red attrition however, reaches a maximum when the

I weapon count is about 2.6 times the quantity used in the CARMONETTE run.

As the Red force is increased beyond this point the Red attrition declines.[The derivation of these numbers, in this case the CARMONETTE model, has

built-in the target acquisition system (target availability Aij), and an

pf implied fire rate. As long as targets are available and weapons can engage

them, increasing the quantity shooters on one side will increase the oppos-

* ing side's attrition. In this example, as the Red force (quantity of

weapons) increases, Blue is capable of attriting Red up to a point of

saturating his (Blue's) target acquisition and firing systems; i.e.,

Blue's fire rate is fully committed; thus additional Red targets cannot

be "serviced" by the Blue weapons. Red on the other hand, may engage

IBlue by multiple shooters per target. Under such conditions Blue's

attrition is quick and complete. The faster Red can attrit the Blue

shooters the more Red weapons survive. Figure 7 reinforces the fore-[ going by showing Blue's rounds (amo) expended as "peaking" at about 125

rounds for the assessment cycle for all Blue type 1 weapons. As the

'[ 18
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-- Red force increases, the quantity of rounds expended by the Blue type 1

weapons decreases; i.e., the shorter the life of the shooter (in this

case Blue) the less rounds (ammo) expended.

One additional set of parametric variation runs were made to

determine how well the attrition algorithm could reproduce CARMONETTE

results. The results of three CARMONETTE runs, whose variations con-

sisted of the quantity of Red tanks (20, 40, and 80)--all other weapon

counts remained constant--was available. The attrition algorithm (Phase

* !I) was calibrated to the killer/victim scores of the 80 Red tanks

* CARMONETTE run. Phase II of the attrition algorithm reproduced the same

". T attrition quantities as CARMONETTE. However, as can be seen in Fig. 8,

the attrition algorithm deviated somewhat from the CARMONETTE results

when the 20 and 40 Red tank forces were computed. This variation in results

supporting a requirement for continued parametric sensitivity examination.

One possible explanation of the deviation in comparing results is shown

in the "error bars" (Fig. 8). The variation in attrition, as generated

by CARMONETTE for 15 replications of the same scenario, is significant

tenough to force the results of Phase II of the attrition algorithm to be

somewhat low.

3.3 SUMMARY

Given that the data storage and computer central processor unit's

I(CPU) speed make such data storage requirements manageable, then the
calibration of the CEM's attrition process to this new algorithm is

viable. The proposed automated tie between the high-resolution model

and the CEM preprocessor should alleviate most problems associated with

[j manually handling the required data inputs. For the CEM, the only problem

associated with the use of this attrition algorithm is the availability

of data. For those targets for which the CEM currently assesses casual-
ties, such as the roserve unit, for which there may not be killer/victim

scores, either a new attrition methodology will have to be developed

or the CEM will have to continue to use its present firepower scores.

21
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1.

4 FIXED FORTIFIED DEFENSIVE LINES SECTION II

During the Heavy/Light Study a need was recognized to expand

the flexibility of the CEM to represent intermediate variations of fixed

and mobile theater defense concepts. This section of this report is

an outline of a proposed method (design) to include fixed fortifications

* -at various locations on the battlefield.

Part of the Heavy/Light Study documentation I specified tat the

required programming changes to the CEM must include "phase lines." As

proposed and coded there may be up to three phase lines per side.

The location and length of each phase line is set by the user as part

of the initial scenario data input.
4

* •It is proposed that any or all phase lines defined may have

I iweapons co-located within, much as a division, brigade, or any other unit

in CEM is currently defined; i.e., each phase line will have a status

* I file. If the status file of a phase line has a zero balance then there

are no weapons co-located in the phase line. Note: the presence or

[absence of weapons with a phase line does not preclude that phase line
from being used as an event trigger for command and control.

Essentially, the phase line with fortifications works as follows.

As the FEBA advances, it may encounter a phase line. If the phase

Lline has fortifications the FEBA advance will stop at the phase line--
regardless of the computed advance. That portion of the defender (assum-

[ing the phase line belongs to the defender's side) which is located at
the phase line will augment its firepower by that fraction of the phase

Lline touching the FEBA.

Concepts Evaluation Model Modifications for Heavy/Light Forces Eval-
uation (CEMHL). General Research Corporation, 1068-01-79-CR, March
1979.
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For example:

assume (a) Phase line length - 10 km
(b) Defender's FEBA touches 4 km of the phase line

I.
then,

(Phase line weapon) X 4/10 = Augmentation firepower

Once a phase line is overrun by the attacker the weapons are

". abandoned. The personnel are absorbed by the defender up to its authorized

level. Those remaining are rotated to the personnel pool for redistribu-

tion during the next theater cycle.

" iVariations as to when the defender's FEBA is "touching" a forti-

fied phase can be a user input. For example, one might say that, when

I the FEBA is within 2 km1 of a fortified phase line, the defender's

firepower may be augmented by the fixed fortifications. During the

Heavy/Light Study a subroutine (PHASER) was coded, for the CEM, to

compute the distance to any or nearest phase line. This subroutine can

be used to compute the proximity to the defender's phase line.

Losses and consu-uables are in proportion to the amount of weapon

[ engaged from both the defender's and phase line fortification's status

files.

[There are several means in which one can modify the CEM to define
a status file with any or all phase lines. The one proposed here is felt

to require the least programing effort. Essentially, the first three

(3) reinforcing divisions (what up to now have been called reinforcing

11 divisions) can be used to define the phase line fortifications.

W-
1 This +2 km in essence gives a fortified phase line a prepared depth

by 4 km.

/ i 24
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The CEM currently builds a status file for each such unit, both

Blue and Red. There does not exist any logic within the CEM which would

preclude these three reinforcing divisions from defining the status file

for such fortified phase lines.

Modifications to the CE preprocess should recognize that for

each phase line specified (see Heavy/Light Study documentation ) the

first, second and/or third reinforcing division specifications (status

file) would belong to specified phase line(s).

The required main model (CER) modifications must include the

estimating, assessment, and resupply logic.

4.1 ESTIMATION

The entire estimation (ESTIMA, ESTIMC, and ESTIMD) process must

be modified such that the friendly force can recognize and include the

I augmented firepower from a fortified phase line. The unit should be per-

mitted to attack using this augmented firepower from the fortified

Vphase line. However, once the FEBA advances beyond the 2 km, the aug-

mented firepower from the fortified phase line should be wi,:hdrawn.

4.2 ASSESSMENT

* Only minor modification to the assessment logic is required.

[The MATSUM and MYOUT subroutines should unpack the fortified phase
line status file and add its firepower to that of the defender in the

firepower matrix.

The FEBA computations can remain as they are. The fact

that the fortified phase line is +2 km from its location may mean that

only a portion of this augmented firepower is available during the

[CEM 12-hour assessment cycle. One might rationalize that the firepower

delivered during the early stage of the assessment cycle might

1Report 1068-01-79-CR, op.cit.
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I

have some shock effect over the entire 12 hours. Therefore, the FFA

advance is not unreal even though the augmented firepower was available

r during 6 of the 12 hours.I.
As earlier stated, fortified defenses (phase lines) which are

overrun by the attacker are assumed to have abandoned their weapons.

4.3 RESUPPLY

A fortified phase line unit will not compete with maneuver units

v- for supply. As previously stated, if a fortified phase line is overrun

its personnel will be absorbed by the maneuver unit having just abandoned

it (up to the authorized level of personnel of the maneuver unit.)

Those personnel from the overrun fortified phase line not absorbed

by the maneuver unit are rotated to the theater personnel pool for redis-

tribution during the next theater cycle.

4.4 REPORT GENERATION

The impact of such fortified fixed defensive positions should

produce a separate report on:

I a. Relative contribution to augmenting a maneuver unit's

Ifirepower.

b. Attrition and consumables.

c. Personnel and weapon status at time of enemy overrun.

L
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I

* TABLE 2

ATTRITION ALGORITHM INPUT DATA

Variable Currently Description/
Name in CEM Source Comments

IN N V Yes Scenario Quant. of Blue vehicle types

NBVDF Yes Scenario Quant. of Blue direct fire
vehicle types

NRV Yes Scenario Quant of Red Vehicle Types

I NRVDF Yes Scenario Quant. of Red direct fire
" vehicle types

NREPL No Calibration Quant. of replications (may
I Model be one)

FCB Yes Scenario Fraction of arty in counter-
battery

I EPl, EP2, No EPSILON-Test for convergence
EP3

Rate No Calibration Max rounds/assessment cycle
Model (ij weapon)

VN Yes Scenario Quant..of vehicles by type

"5 F No Calibration Quant.of rounds fired by
Model type i at j

- QK No Quant.of jth kills by ith

Ltype shooter

[
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PHASE I OF ATTRITION PROGRAM

lidCLAtFlITVO244 Al AITTYIg'V S I/ CdSAE c---

I DIMENSION VN(20),MAVI2C) *RATet3oIF130.20),QKI3C.ZCI.NWT(2OI.

41 ~ 3oIKZ1201 FCBI2CI .INX'20o.)_
S C *... VNIj- INdITIAL. QUANTITY O F VEHICLES OF TYPE I
6 'C 00* -W*Vr'11.G)-uANITY OF FIRST,SECOND*0i.PrFT14 aEAPON TYPE ON VEHItCLE I.
7 -C 0000 RATEIL- MIXMUP RATE OF FIRE OF WEAPON SYSTEM L IN ROUNDS/k C .** REPICAINHR WAOSSSE IS A COMBINATION OF A GIVEk
9 C 0*.*o*EAPON TYPr WITH A GIVEN VrHICLE TY PEBe C *... FIL9K)- QUANTITY OF ROUNDS FIRED BY WEAPON SYSTEMi L AT VEHICLE

c *S TYPE K IN ALLREPLICATIONS.
SQK(LE)- QU ANTIY OF KILL S gYU-E*PaN SYSTEM4 L ON TARGET TYPE K.

13 C * 0 IN ALL REPLICATIONS*
14 C 963(0BEL- QUANTIV'OF SEAPON*TYPE L ON A VECHILE.

Is C ATIL.KI ATTRITION MATRIA BY WEAPON SYSTEM I. AT TARGET TYPE K.
146 C *a** VNBR(K). AVERAGE QUANTITY Of VEHICLE OF TYPE K.
17 C Oe&O VVIKI- STORE SUM OF VALUES TIMES NUM4BER Of WEAPONS

16 C' 0...VVPEKI- 'STORE _VIK I TIMES' PROBAB ILITY
19 C *600 INDiLSl). STORE IoJ INDEX ASSOCIATED WITH AN L.*EAPOd INDEX
20 C 0000 XILIKI. INDEX Of WEAPON L. AGAINST TARGET K.
21 C *900 NBV- NUMBER OF TYPES Of' BLUE VEHICLES.I22 C ..e* NGVOf- NUMBER Of TYPES Of DIRECT FIRE BLUE VEHICLES.
23 C 0... NRV- NUMBER OF TYPES Of RED VEHICLES.
-- C--0C4900 NRy~pw NUM4BERO F _TYPES 0F DIRECT FIRE RED VEHICLES.
Is2 C 0000 NOWS* NUMBER Of TYPES OF BLUE WEAPONS
26 C so** NR7U'S. NUMBER Of'TTPES OF RED WEAPONS.
27 C ..
24 C - -

29 C

31 C.
32- 00 1 21619

34 RA4OESCI) NBV.NBVDFsNRVNRVDFNREPLI3S - SITE16 ,.jOI NBVNBVDFNRVNRVDFNREPL
r--'REPLaNNEWFL -

37 ~3o1 FORM"ATI'g..I11,INITIAL INPUT VALUESO/IOXgNBV 041310 NevDF.'
38 1 *13*/IOE,'14RV 8.13*0 mRVDP&',13/10oX.REPLICATIONS &.'131'I39 NVTONBVOHRV

WI RCADIoS21 (MSVIIIIaI.NVTI

43 7011 FORMAT IBM v'OTAL. GUAM? OF VEHICLE TYPESU'.IW19hIH
414 OIIUANT OF WECAPONS ON EACH YEHICLE TYPIE*201W,//I

-4A NVDrGNSVDF.NRVDF

* L NBVAUNBV-NBVOP

St LOG

*~ ~ ~ S 00 - : - 290 IvI,NVT ____--
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PHASE I OF ATTRITION PROGRAM

I (Continued)

284 CINL2U

290 CONTINUE

-65 NOS . G. SV8SLu -------- ~ - .-

.46 NASONNU3 lk

67 . LSDFIaLIOVr - -- .. . .

I~~~~~- LA' ~ 3~TI~S~

* - 138 - - -- . U A N S A R S - - - -- __ __ --

~71--- --- MA 6TS7TOsr-QiC-TV. ITTWS,"*S a

RECSI59 - I -REB*r-Iu1)-( rmTIi-IIS.-Nlle MIS a, .

le 602 FORP4AT(2013) _____________________

5 82 S04 FORPAT(IOFS.0,______________

04 READII,1031 EPISEP2 *EP3

S_ NoEwD1Tawr--rflri-L-?w.-r._
66 READS,5Oq) (R4TEIILLoMIRST)

cc ~RCADOI51O) £.*SleLb.LI.kSTl ____

3 9 0 Y 712 FOR~ATg Ilm aI *'#qAX RATE Of FIRE BY NEAPON SYSTEM~ I-#

92 C IF(NBVA.oO AN, NRV*EQO IGo To 54-

914 C IF(NIVAEQ.,Op 6O TO I13 ________

91 C DO 304 .Jolts_______
99 6-- 07 -1- F 

.-.~l- -.~l.Yrr
100 C 307 VORAT9ZI1,0IOI31 *?ET10,~I13I-S -

-- 10- -- 59*-f tA-TI -I-f?2a3,9V*kCT-ION COUNTER
102 C ____

304 IS4 WRIT91693II) INATEIL19L6I.NNSTI ___[ ma.*RITE 40,312) IVNILILwI*NVTI
-. lO7- -ii- ORPAtl-I- -il" .IWtA. -lUgprT-i-Ol14 1gs-1 rIL 1 ..-

L itO 310 fORMATIl//2ORjfINITIAL VALUE Of X FOR DIRECT FIRE*.F.2.' '

-----tiI I" aY1 VaL-Or 1 Iun-ARItM tWT4T_2--?I1-VjL'tP~7"~ 1--
112 2 PF7.Sol EPSILON FOR X OF DIRECT FIRE4'F?.5. EPSILON FOR AtL - .113 -3 -0 Of aRTILLERY.' 17.1: -

~ 1 30
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I PHASE I OF ATTRITION PROGRAM

(Continued)

04170b#.320) I£X1KKg#Vg~vNV~l
- iI 320 FORwAT1'I',Z01,'VIRIMG "ATnIZ,7,ra FODIRCT FIRE SEAPOtWS

117 19 (POUNDS rtmgolul/asu,
* III 29UEpc NIGHT PORT1ONS##IGoASMOOTERS%-IX.oTARETt*hq .911.

119 3*L--- I .qjfgjj

j217OIE631 L*lJpfVEL.Kl,KaN§V1.NVT)
12S 31 rOmq4yt4Z.3I6,4X.IOF5.Qj

1 27 322 FaRwAyI,/2IE..LO0[R LEFT PORTION Or v~,x SOyR'j~Its j 'TA*GETs* .iio 024x,lOtI)
129c 00 LaNONSIoLODF

130 READlSAO0q 1FIL*K)vgag~kqVl
131 or 6RTc631 LiO,,jIN(

134 ISOR,9SNOOTRSIg1,'OTAR6ETS*,,iN ;1qx,I0 1 1j

I is C

137 DO 9 L8I.4SS

141 93 WRITEO!LIi L;IJ4Qf~~l9mVINV?

32 Fq OR04ATI/121K,,LOSER PORTION Or KS/JIOK.,SNOOTERSS.IIX,9TARGeT.S.,

r 346 REAISI%) fQK1LICI.IwmINV1L I~~117 10 PRITE(4.32t ,W 4 ,I.N4.I(KIIKaiv
*, C *eaee

L 111 00 11 LAr.L,Lo
153 00 11 K&NSYI.NVT

L IS41 1 P4LK)UIOK1L.I(I4I.l/fffLC1*Z.l
it 00 2 LOW90SILROF[j ~ ~ -s ----. D- O rZ."Sr- No- -- -- *--- - -. - -.. .

357 1-2 P(L.Ic)-( O(.c.~~1s~c~

559 C
-- 2..........0......- .a

143 sIJN.
IT ~16q -0 14 -, DO -- l.wt-........

164I6U.E.*f TO -1---- - -

167 DNR.LoG( I..5uM1(V4IORMIpL I

- 169 60 TO Isf .170 13 VNIRINIOWVt1-

31



I PHASE I OF ATTRITION PROGRAM
(Continued)

172

171 C

I ~ 176 00 16 Lal ,US?

160 trI(L.GT.LeDr.AN0.L.LE.NbmS.O.L.G.LROFIj CO#4aC0,iA
I- ~ 14 ja-- - O 16 9-41 NVT -

14.2 16 XlL.K)CON ____

q T03 -UWTTEE 37T""lK7(7K',KeW-Ab V r........
64 371 ?DNMAI').,2SX,9UpPgR RIGH4T OF MATRIX AT IATTRITIONIS,

IN - 1-- - -. 1XsHOTERS 9iTUA v'vTAWETS'I __i X'*tL~ -- ---. ....

~I& 2

- l.:: -3-KW .N
190 30ATtL.K1-QKlL.xIlRfPL

1 92 16SMOOTEUS1,ISX9'TARGETS19,314 &Xo*'L I___ ill_

39431 IkRITE(6.3331 LINDiL,13.INDIL.21,EATtLKK3,gU4V3.NvTI

f 16 NITE16,3721 1JK21fK63.NsI V)

196 VALILlmle

200 .33 ATfL9K)&QgIL*K)/#REPL

* ~ ~ 0 C- -____

206 SUP40O.
0E206 C **** EFFECT or ABOVE STATEMENT: SUM INITIALIZED VAL OF I.

230 C
--- 21 _ COTPUE "LAI -T""*"TTNSCn -WL

2T 21 tU31 -___ -_% I. -I. . -W_7r[ - 21% 7014I FORM~AT (/914 92SX9COMqPUTE WEAPON TYPE INTRINSIC VALUf*)

286 VOL06VNCW

U218 00 q? K wV
220 Jam"OVIg(3

-221---- -- - - --- ~.teFf-gi -0-bU --- ___ -- .

J~. 
222 

DO 46 j 
a,j1 

_ _ _ 
_ _

224 IMOUR. QWSfLLl*VALlLL3..2I ~ 226 461: VVIK).SN
227 - 47 CON~TINUE -
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I PHASE I OF ATTRITION PROGRAM
(Continued)

-22 - --0--- WRrfW 01GI

230 S11TE56.9031 fVVIKlKGI.NVT)
231 90 ORmAT4SX.vVV seggCE2.41
232 00 4.9 Ls. NlkSy
233 Summe. -

231 Ipl(L.L.NPl~mS.ANO.LE.NBIv5.Om.L.GTNSSAND.KGT.NBVII 60 TC 48
1.236 SUN;SUH*ATfL.EISVV1KJe..S

237 *8 ONINUE.I

239 - VALfLlUISUM/VN3RfII/S(LlIee.S
-~240--- VEWwVNE%#VAL4L1 - ---

1, 241 '9 CONTINUE
* 242 C5

T243 C
I 244 - ITIABSfII.VNEI/VOLD)*LT*[PI) 60 To 60
*q 24O1 CONTINUE

243 601 FORmAtTS' PHASE I LOOP 1010 NOT CONVENGE0,3E1..61
249 STOP
250 &a zOLaOB -*
251 NRIME693701

211 339 FORMATIIOX#OfINAL SOLUTION To WEAPON TYPE INTRINSIC VALUCO,
2614 /IOX*9VAL 81.1OF780)

255 C
356 *C[ -- 27 C 6~IK

259 LG1aI
260 - ISsLoOf

262 K7IuNV[ 2625?wv
__263 ORITE1693301
* -2-=----3O-ORNT~rI.-21,wrLF~auhxFOR01DRECt FIRE"M'
266 00 90 490ml.2L - 266 NRIwE46.37S) irKZsKI,KwK71,M7S)
267 371 FORNATISX,*L I J9911912t8
263 0O 85 LsL8S,~m@S
269 0O &1 KOK7%@14?S[271 0O 79 XXwuI#2O

-- 272 XOLDGXEC
273 INND~OO

* 274 SUua. -[ 2751 PRODGI. ___

277 SU~uSUN.( IeKIL.LLI)PILLLIOVVILLI.VN3RELL~iVN(LLI
2.78 77 PROOUPRODOXI-L.L.L) -

r 279 0O 7S KwK75,gq75

t 2I1 UP. FfLqI*ISU"

4 233 I*VNSRSKI/VN(Kj
2 @41 - - - MIL.Kim.Pbt -- -
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I PHASE I OF ATTRITION PROGRAM
(Continued)

26 bCNIU

290 IF(ABSII..XNECAIZOLOI.LT.EP2I 60 TO q____-.--
-. ~21- - 79CONTINUE- -'----~---.

292 NRITE169609) LqfXfL@K1IKKmINvT8L 293 6Q9 rORMATlI X DOFS NO' CONVERGE FOR WEAPON9.14/80V6.3/,IOS31.......
29q stop
291 so 1ft1TE16,33r1 LINO(L.sII)IDL.2).NXX,1X(L-KT#XAK7S.M758......-
296 SS CONTINUE ___
Z" --- 338 1 oRmATTsx-31i.Tf-2a.I'r7TT2-.'2f7 .-F---- ..-.-- ---

299 L9SmN9SSi ___

-2" M81.LRO*

.- - 302 __ __ _ __ _ __ __ _ __ _ __ __ _ __ _ __ __ _ __ __ _

30790-CONTINE-
3041 370 FORMAT/)___ ________

- ~ ~ ~ ~ fk -Vi.....m sc6irrr
306 70I8 FORMAT (11491OX,'A V A I L A B8 1 L I T Y*91,/ I .81,

--- 37 -- "--1-*VRACTION Or ASSESSMIENT CYCLE-TARG.ET' IVAVAILASLE TO SHOOTER'
308 C ________

I 310 C ___a.- -
- 31 V

312 DO 103 Let-!LGOF___ _________

- 3I~~~~ ICI AIL.K)00. _ _ _ _ _ _ _ __ _ _ _ _ _ _L - 316 102 A(L,K)S8 .-XlL.K)G..I ./VNBR(K, 8

38: kRIICI4.62C) (IKZ(tu008,IqlOO.N8VI.NvTP T (--359 - -620 FORATlgtIKO- IPRf1K~trIA/4,K'T(X41.
32 RITE (6 .6231 _____ ____ ____

-- i"DT-- -. -

2 2 S f tT E 1 6 , 6 2 1 1 L , I N I L , , 8 I N D I L , , , l A I L , 1 , K s N V , N V T )[ ~-323 N- C-i CONT1NUr------------.- .------ -.- -.

32 1 621 FOftmATISX.3114,80EgO.q8____--
---32S --- -- - DO I0 LUSa&U ------- _____--r

- 326 00 1041 KUIgNIV____

328 806 CONTINUE

330 622 FORMATI' I// 2IX#*LOWfN LEFT MATRIX A~j.q#IeKwP.IO(A,jIh)I
-331 -. R TEs6,21--- - - -- . - - --.- --.- ----- -- --- - - -[j332 623 FORMATI8X,9L I .je)
.....................- 0"02 -LwwqTi-ttuv

33mg *RIIE(6,6215 LIRO'L,I 8.INO(L.2l,(A(L,1 8 ,KI,NBVI
33S* -0qO2CONTINW*------------- --------.- - .

r 337- -C -- --.- .. ....-..----. .-

-- q0 ~ RrC--p.

3 NRWSAst4UST.LRO? --.-- .
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PHASE I OF ATTRITION PROGRAM
(Continued)

*343 NBWSAIsft9WSA*,
344 N*SAwB*SA*NRSA

*3"5 IP(NI*SAoEGBO) 60 TO 113
346 00 112 LLs8.N9%SA

-347 - 00 108 KmNUvI.KftOr-
3'46 - - Cb O4LL@-Kla8.-FCvfLLl

349 DO 109 KsI*N8VI.350 809 O(LLeKl6O.
3Sj DO 180 K6KROFivNVT
352 110 O'LL.K)mFC9'LL)

* 313 112 CONTINUE.. --

- S 115.....83 IF(LROTIs6T*Na*57 G0-TOI2I--'
ww 355 00 124 LLaNS*SAI.N*SA

*356 DO 121 K&NOVI.NVT

3S7 121 DILLKG0.I351 DO 122 138,NSvDP-
* 3119 122 OfLLmK)*I.:PC8L . -J.-- -00 123 Kwl4SVOFI.#NSY-'

361 123 OILLKIGFCS(LL --
362 124 CONTINUEii:363 0471635
368# 33S FOMT/ m 5x.L 04ATR1X ARTILLERY (LETHAL1TYI'e//8
365 18 1FINSwSA.EQ*OsAt4O.NRSA.EQ.0I GOTO 142_

- 3&7 C
368 C -L(IIK

369 C

370 DO 139 KmINVT
378 l7(K*GT.N@VI GO TO 130 -

-- 72--- -- L3Uf0I *--- - - --

373 LSGNBSA
374 N1346NOST

-375 ILNESUNSBLROF/376 GOT13
377 130 L1348LODFI __

* 6~~~~~ ~ N134901WS __--. *. . .

379, LS*,0r360 :LNE~wNBS-LB0F5381 838 LNEISXLNE%*CONXA
382 K1S~sO

- 363 K13SSNG

38S XLOLO.ALNEN
- 366 XLNE~nC*

387 DO 134 L9L13q.Nl3q
366 PR00'8.
389 SU~mO* __

391 DO 832 LLwL13*oNI3q
392 -ImIN~iLLI8

313 LQNLQ.8[ -394 95U*RTILGQSLIOtCK

3106 _ -132 CONTINUE ---- - - - - - - -- -- --- .-.-397 XIL K)&ATfLqK I SUH/f1
VNBRIK8ORA0gILIQSSILI.8 .- PROD)1

3931 171~lLfK?*G7*i*I 40 T0 1350 *

35



I PHASE I OF ATTRITION PROGRAM
(Continued)

400 Go TO 1360
401 13S0 XIL,K1I.I
%02 K1u3S513G_

40 60-TO 1360 - --.--. .

404 13SS XILKIUO.
K- ~ I35%mig3~. . -- -.- --S- -. -I

406 1- 360 XLNCS.AILK1*XLNE% --

40" 13q CONITINUE..............
409 IFfXLNE%*tQ*C.1 GO TO 13a409 IffAbSSIS..SLQLOIKLN~b1.LT.EP3) GoO034
480 C IQ____

al 42 SRITE4.o2S) KIIIL.K1.LwLI3~4NI3%
011 *3 4025 FONtA?13X.IS.3X.IiS.5-) - . .. .

4 16 Ifjxo6T&N~v) *RJTf(h6J21 K#EX1L#Xl.LsL9DF1*h8%S)

44I~

420 DO 140 LmL134.0434____________
-- q2-~--- 140 -A L X)OX rLiXl F-~ ______ - --------- -

%22 SNITE16t60091 K*Ma37s(ci K83S@.K1315

* I 42. 139_ CONINU
26 C

q30 SITEC621 (I KZII4008,Iq0OmN&V8,NVT1

4#32 00 *OS L8g ,NI.SF43r- -- fSRTTZtbi 16j61I-VjWT~ 1VNT-2 _fA--DT BB NT
q31 406 CONT INUE ____

0436 I 16 2 1
07 3?_40-o 406 LwN96Wig.WI ---- ---- .- -

438 sftgTEic&,21 I ,N0(Lol)INOEL.2),IALK)KUINV)
AL46 ONTINUE----------- -- i.

4 4  GO W TO 16400--[ .~ 42 3uu5 FOtMA7(IWN0 ANTILLEW)-.-
* q3 1--- 400 041TEg 1q) -Nov NavoftNBVIjN1VDVIN&SiNBWSINRV.%Rvcr,NVT,

444 I NhSA.NST.LRDpLftDFg .LSOfL&OF1

-44- -fmseec 40 To -43

450 1430 *ITVE(141 4RAICEL19LmI.WSST1
452? eAMtTE111 1QWS(L1*LmIN0SSI)_________

414 STOP
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PHASE II OF ATTRITION PROGRAM

iTJNCLAIS~T-7EDe24A"17Tly).FS3/V 1 -- ,--
r S~UBROuTINE MAHTgRC:MN.NAL:L2.L3.KIK;K3.IN..J.I

7'01 fOR*AT1'Os,2Ox,mA7RIx '.20*41
602 rOWi.AT (TOO 92SX 0UPPE RIGHTPORTION- (BLUE VS. RED10'

6 43 FO "AT 9CZ -IRED5.IFI3

-4It *06 FORMeATIZ.'@L* 3Av,'t'.3 J'oSa.I21G1

-~-13 IF'j.J.EQGOI GOTO 22 . -- -f ii u~RITE(6,6061 IIKZIKI .IKuKZK3) _____

17 6111YE16.*631_LINDIL.PINDEL.).IEC(LoC)1Cu K3I

19 ORICIA660_____

23 20 CONTINUE
2 T --Eq 1ETUWN
25 22 WRITE I*.*O2) ________

- - - 1 ~ R I Ty r- 8iT -" T, Tr71T MI r T EtrL - K )-IK 6V iK2 3) 1-- ~ ---

29 30.CONTINUE________

31 SMItE,46S) I:KZ:KI*KuaKaI ___ l

3S 663 FOftMAT(2X.31q.SX,12E9*31 _____

0 37 R ET U A N

*5i1PT POINTS_____

.7 37



PHASE 11 OF ATTRITION PROGRAM (Continued)

UNCL ASSII tE0024- ATMITT( I .IV ....... - -. - .--.

I DIMNtSION 1N0430.2I .INaI3C,5I.A 8 30,30)01 o(20t P130,ac:

DIM.ENSION COLoR(28,LuIIllILuZU17I ,L1341,7),LII7I.LIS(17b

-6~ -- DATA COLON/# SCUE 04OrRE0 **.-

7 REAOII.5791 LBI ,LuZLa3.Lmq.LIIsLmL7,Laa.LB,.LSIO
a 579 fORpA41A4iaq

IV I %sSA.NST.LftOrvLROFI.LBOF9LBOFI
It SAIIE46.a101 w NS,NMV,NSVOF .NRYOF

--t 2 -61C P0114A?('I'.ZgX,fPMASE 2o&.,oxi.IpuTsl//,aa,.NufsEv OF BLUE vEeNICLIe
* 8~3 o~g'Izt~a.ug r O RED "INCLES9*I2AqI/O,6NMFR of

- q2s@DIRECT FIRE BLUE VEWICLES .914ISZN'sUO DIRECT FINE RED VE9
* Is 3 99HIICLES1.141

16 READI4: INLJ)LgNUTJ32

CALL- mT(P* 30'20 "LlI- i80,SAGNI tf'NGV'.N9VI INVT **ND .O. 11

20 ~ CALL NATIA.30,*hULUZWOSSNUUSI.1405T.NSVNSVINVT.INDO.I
* 3 i IF(NSSA.EQ#Ol GO TO 4

22 IEAOI( (OLK.NINVILgRA
23-------NSauhmSS-L90F ____

211 CALL MATIO92O.20@LB3gNBAoNBAIsNSAs NSVoNIVINVT.IND.1.I)

27READ 14) (fwxK(I,JI mI.NVT)..J=Iv5)
to REAO(14) I(R5IL),L.iNWST)

w29 REAOIlql 1fNVS.II.KUI,NVTl

- 30 -- READSI,o-§lO .:.w,-----

33 READII031 EPS,MIZ
V 34 . RltEg6.6981 cps

. 37 6112 FOR"AT'lOrS*O,
3s *EADISSOZI) lYNqgcIqkI.NVTI[ 39 *RITE(696 1 1I (RATElL) ,LmI*NIS

'to WRITEI6,612) jRAT[ILlLwNSSSI,NST)
qI ORITCI14,01 fRA"GE(LI,LwI NIaSl

- -2--. -- "- -101 rE 11 ;A 4 - f RANGE IL I-L m"&WS I 04ST -. .. ..r 3 bit FORMATflOssIOX,lRATE OF FIRE SLUE,%2X,11F6eII
44 Wq r9ORMATI *tOXRATE Or FIRE RED *,ZA.ISF6.,I

qs 613 FORNATtOO'IUN.'tRAEGE FOR IIUE',IX,15F6.)1
qb *10 FORpMATI' *,I1x.RANGE FOR RED ,9SX. -SF6.I)

47 RITE160s.6) ______

ORIT146,6g6) K."Vm4KRIIsCOLORI I)
so 60 CONTINUJE -. -

61 00 68 IUNSVI.NVT
- 2--ma urn 6jii K.NV.IKI.YNlK).COLORI2, - -- -

14- ---- r FOR"AT ?7,r2-,1'l-,?3.-9-Aza6. I foxAq)-- --..

51 61S FORMATIO009IOXt'VEMICLE KvpSI,'SEAPON TYPESO11,'t9NUMBER OF
. 16 IVE4ICLESi)1
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PHASE II OF ATTRITION PROGRAM (Continued

----- *7-- - r --

ii gO VALILiaI.
00 It KGI.NVT

jjVN&RI)wvwINI

62 IFIL*GT*LBSOU.AND, L&LE*NBSS G0 O 0 _____-. -___

64 00 89 963,NVT
- S 45.--* -T i(L. L . LBO; AND -K.LeNev) GO--TO 89---...-- - -.-

L. 66 IVIL*GT*N@9S.N:gGTNVGOTO 90 ___ . --6 ----

4 - - - 1IffOSULT*.I)60 -TO 34j 48 APILSIC)wA(fl.K) ___

70 8 APIL*K)&AIL9Kl,.IO* __
-- ~ ~ @ -~?-*- 8cofNT1Nur

* ~72 TO CONTINUE______

7 q 00 93 Ke.NVT

F 1 6 CALL NATIAP3O.Zo.LI4.NOSS.I4ssi.NOS.NSV.WRlv,p.1.NO.I.oI
*I. ?7'r,. y -- -________Vr-

70 00 275 NX8aI5 __

so VWNE*00

I2 JX.NGMV*KI

44 00 626*~

6? - 2 -"Wfl N UI- 
- - __-

88 *S VVIKIUSMM

L ______92 __ 00 200 LUINDST___
93 &Us Como

* 9q LOOKO, ______

rJoe IFILeGl.N@SS G0 TO 112
L -108.--~ s "IT~w-- ,-------------- - - - -

I~~ - 304PRDa

1 06 0O IIS LLDK1209NIZC

lie IgI CONTINwUE

S its I *YNBNIKIIVNIKI

113 FIL.KIBUP/SU~ -

, L 39



L PHASE II OF ATTRITION PROGRAM (Continued)

I ls ATIL.KIUYNIRII )eG*SIL).VIL.K3.PIL,KI
116 120 cOIINur

lo 117Go To 31
III 121 L13IULsOff

II, N310wvmS

123 6O To 324

1 27 K12O0i

1 29 323 INDILDI)

131 LGOLS ____

132 ___7RO~ -- -AT.
133 SUP6O.

135 IlVUINDlLr,ll

* 1.39 SUMuSU"ON.WR(I jrl~ATEILvleQWSgLFIeAqLvKI

14a 136 CONTrINUE
391 AT3LKRu*WNft(I)OVUSRIK£ORATEELIOGUS(L)3.Lgp(£*.FRoo)/suN

I i92 I'll -.30CONTINUE -

191 00 IS0 KsK12cN12c
396 SUN*SU"*&T IL,x S VV (K 00.1[4 ISO31 CONTINUE
196 VAL(LiLs g5UR/VmN5WI11.40SSL) 1-.5

313 00 210 Kw3,NVT
_ s -32 1lK.e.NWVl G'010 231r -

113 L2401l

IIS60 TO 233 _______

ISO 223 SUNUO. -

159 DO 24:VLLOL219"240
160 290 SURE AILL.K)OSUNIii16 IftSUNLE. 0.3 GO TO 242_____

it. "TWI~ AVIWT tE!1VTUTU7YWWftr17- -
363 VNBR4K3UEVM(K).YNIfK834LOGIFNIKl/VN4K33

[ , 361 2a.2 FNIKIEVN(K ______)-.-.. - .

346 .. VVN 11391g1i-1-
367 210 CONTINUEF . 69 3IlA§SSlg.VNt*/VOLO19GT*Epua GO TO 260
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I.7

PHASE II OF ATTRITION PROGRAM (Continued)

*17
173 26S vNIIKIv@nR(KI 171 69FVNSwe~t~ Rlcbr;-g-r7.-V)-

17* 271 CONTINUE

-173 601c FOR"ATIO LOOP D0ES NOT CONVC*GE*% 3914.61 ___

__179 '2VU RTI,0r - -- __ -- *-* --- .--

le -aF1169t9SO.. RESULTS o*9// 2 Of,*v(NgCLE RESULTS; Saxmgp~

13WC7V RATT Ya*/ -- lox -x *1170soskoR0

__ 7 ae_ -wma_____" Mil_

Joe_ NITE46660III$ V~llf(I6NgI~Vf1,NTI fm~UUII~NI

192 VALSOVALIL10412_______ ________
- T9 3 rv1J.61.irouTr

194 IRITIIC6OSI VALS,L* I -291 341T116,oO61 VALS*L

~I I L IfrlTK1EU7T-W
2 00 _SUwem.

202 ADS F14ATl9*foShi 12.4 iSes

20q 299 CONTINUE
' 201----_ 1099TLIG96971 -UP

Lb 206 CALL NATIAT,30,2O.LII,NosUS.NeSIS,NOST.N.v.N.VI.NY,,INO,,,,2

210 301 SUNUSuN*ATfL*K) ____________

212 00 302 Lam .NGUS

214 303 CONTINUE _____

21-s--------Do.- .06 KT -i

214 3oqSUMOSUN. AT ILogI

220 00 30S Loft@US;,NoST
- 2-t-- SOS fIL,11W1t.TPRW--- -__ __ _

-~222 306 CONTINUE ______

223-- ---- -0 O*3ff7"K41fl-r-Vy.--- - -

227 00- 307 11u011
226 3C? PlL.KIU FfL#NI0.vNIKI

'11 41



PHASE II OF ATTRITION PROGRAM (Continued)

D2 - 0 308"coiwus WU .tf7
239 FfL .x )srL.K /lL sKl
23a USe PIL.K)sf4LqK)/VNfKII231 CALL M4A?(F,3U.20.LU'OLUDF.NIUSILPDOPNW.kgVINVT.IND0.I.11
232 00 311 LB,.LSoF-
233 SUmmC ____

21111 - 1 0 iF wltjV-%l - - - - - - - - - --

235 310 SUNGSuP~fqLg~ __

236- 311 QSSIL18SUP - - - -

237 DO 313 LONBSSI.oLROF -

23 Suttee.-L-.. 3 DO 312 9819141V___- --

241 313 OPS(LIOSUM
- 242 uRIyE46.6gal -

y243 408 FONT094ex'MU TC EXPENDITURE FOR DIRECT F~INE wgAPcNS.#I
244 00 320'LLsIOLSDF -

241 320 NRITE16.4091 LLGmS(LLI.CLOnI,),NDILL.,,INDuL.2)

247 321 SftITEin,6091 LL.GSSILLI.C0LORIZI.:NOILL.,),:WOIL.,2)1245 609 VOPMQAT(I,,1.E:4.4,4XA4,boX;2133-
1249 STOP
- Zig END-- -- -
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