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FOREWOR D

The BESRL Work Unit , “Computerized Models for the Simulation of
Policies and Operations of the Personnel Subsystem--SIMPO-I,” is con-
ducted by the Statistical Research and Analysis Division. The task
constitutes the initial undertaking of an operations research require-
ment described in the Army Master Study Program under the title, “A
Simulation Model of Personnel Operations (SIMPO)” and is Project
2QO651O1MT11, “Army Opera tions and In tell igence Anal ys is,” under the
auspices of the Army Study Advisory Coninittee. Sub-Work Units include:
a) Operational Analysis of Personnel Subsystems ; b) Cataloging and
Integration of Existing Manpower Models; c) Development of Measures of
System Effectiveness; a) Development of Modeling Techniques; e) Design
and Progranining of SIMPO-I; f) ApplicatLon and Evaluation of Computerized
Model s; and g) Problem Oriented Language for Management.

~~he present Research Study reports on the development and user
application phases of a model of the career portion of the Army personnel
system, corresponding roughly to the upper five enlisted grades. The
model , DYROM II, can provide estimates of the numbers of men in various
categories required month by month to meet force requirements under
alternative utilization policies. The publication describes the systems
simulated and the model logic. Instructions for model application , a
listing of computer programs for the model , and sample input and output
are provided .

~~ J. E. UHLANER, Director
U. S. Army Behavioral Science

• Research Laboratory
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DYROI4 II: SIMpo-I MODEL REPRESENTING ARMY UPPER ENLISTED GRADE S

BRIEF

~

•: Requirement :

To develop a computer ized model of the upper enl isted grades of the
Army occupa tional perso nnel sys tem by which to estimate the numbers of
men required month by month to meet force requirements under established
or alternative utilization policies.

Operational Characteristics of the Model :

Covers grades 5 through 9 inclusive of the Army enlisted personnel
system.

Three kinds of enlisted personnel are represented : first-term
enlistees, first-term inductees, and career enlistees. The career
category in the present application includes all those in any enlistment
subsequent to the first.

Starting inventories of persons in the system are entered in sunznary
form and necessary details added by model logic. Projections are made in
twenty-four monthly steps with assignments rotated between short-tour and
all other areas combined. At each step, deterministic losses are taken,
replacements are added to both noncareer and career categories, and trans-
fers are simulated . In addition to constraints resulting from specified
tour durations and limits on reassignment of individuals soon to complete
their first term of service, provision is made for representation of other
class if ications of nondeployabil ity by hold ing par t of the inventory back
from short-tour duty either permanently or temporarily.

Utilization of Model :

The model has been applied over 24 months, yielding information on
additional personnel requirements to satisfy force coninitments while main-
tam ing acceptable rotation policies, policies which involve constraints
such as stabilized tours and restricted assignments of certain force
members.

-~~1~~~~... — - - • — — L~ -~~~---~~--.~~~~~~~~ ~~~
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DYRC*1 I I :  SIMPO-I MODEL REPRESENTING THE ARMY UPPE R ENLISTED GRADES

SAC KGROU•ND

Realistic estimation of the number of soldiers required to fill
vacancies , rep lace l osses , and support desirable rotation policies and
at the same time satisfy force commitments in many parts of the world is
an essential--and difficult--Army management task. It may be impossible
to maintain an acceptable rotation policy while meeting combat area re-
quirements, if an estimate of needed additions is based solely on the
sum of expec ted loss es and planned system enlargement . Such manpower
rotation constraints as stablized tours, information lag, and restricted
assignments of certain force members give rise to requirements for extra
men--requirements that become particularly critical when heavy combat
quotas must be met. If additional men cannot be provided to the sub-
system, then policy regarding the utilization of available men must be
modified .

It is not easy to recognize an overly constrained system by examin-
ing the projection of requirements for men together with the inventory
of available men. Nor is the evaluation of alternative policy modifica-
tions a straight-forward process. What is needed is some method by which
system projection can be made in which movements of men from area to area,
losses , and build-up of forces are simulated and shortages are observed .
Manual projections are too slow and too beset by human error to be prac-
tical for use in examining the many personnel subsystems in the Army. A
computerized flow model which projects the system through time is much
less prone to error and saves valuable decision time.

Several dynamic flow models have been computerized by members of
the U. S. Army Behavioral Science Research Laboratory SIMPO Work Unit.
Three of these models have had operational use by Army and Defense staff
agencies : (1) DYNAMOD, a f lex ible gener al model , which has been used
extensively to model the Army Aviation system ; (2) DYROM II, a revised
rotation model of the career portion of MOS subsystems ; and (3) ACCMOD,
a model for predicting accession needs for the noncareer subsystems.
All three of these model s are stil l  under ac tive develo pment and subject
to additions or revision. It is necessary to furnish an explanation of
the sequence and function of each model and to provide specific instruc-
tions for its application in order that it may be used by additional
management elements. The present publication is designed to so document
DYROM II.

SYSTEM MODEL

The Army enlisted system is composed of two subsystems, the non-
career subsystem made up of the men in their first term of service, and
the career subsystem composed of men in later terms of enlistment.

_ _ _ _ _  
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DYRI1I II is a model of the career system, which in stable period s corre-
sponds roughly to the upper five enlisted grades. l~~ ” was not an ordi-
nary year , howeve r. Rap idly expanding Army systems increased the re-
quirements for men in the higher grades . Promotions have been unable to
meet the ful l demand s for new noncommissioned officers and skilled spe-
cialists. In an effort to supply additional leaders , especially for
deployment to combat areas , schools have been established which take men
directly from advanced individual training and train them to fill E’
positions. Thus, what used to be the career portion of the Army is now
made up of both career and noncareer men. Consequently, a simulation
model which is to be used for projecting the present state of the system
to some future t ime must represent both elements. The DYR(14 II provides
for system input to the noncareer categories from the training schools
and to the career categories from promotional growth. In using the model ,
output from the training schools was used as it was programmed in the real
MOS subsystem for the first six months of the simulation. During later 4mon ths , the school output was compared by the model . Growth to the career
categories was based on project ion from records maintained on the speci f ic
MOS subsystem being examined and was input to the s imula t ion  as a system
parameter.

In building the DYR~ 4 II , effort was made to represent the Army
systems as realistically as possible in a simplified mass flow model .
To fully depict the Army assignment system, which must evaluate suit-
ability of individuals for jobs on the basis of various personal at-
tributes, skill qualifications , and past service experience and integrate
the individuals so categorized with overall system requirements and
management considerations , a complicated entity flow model would be re-
quired . However , mass flow rotation-assignment models such as DYROM II
can do a better job than a simple head-count/job-count distribution
method since two assignment constraining variables are represented -•

specificall y--time in system for noncareer men and time in rotation
base after short-tour assignment for both career and noncareer men. In
an effort to account for other assignment inhibiting policies , DYROM II
uses two nondep loyability factors. For permanent nondep loyables , a
given portion of the personnel assets is Set aside as permanently not
assignable to short-tour areas. Individual s in the permanently nondeploy-
able category spend the entire simulat ion period in the rotation base
tour . For temporary nondeployables , a portion of the men in each category
of the rotation base normally searched for assignable assets are retained
in the base tour . Actual proportions used to hold back part of the men
were based on surveys of the enlisted master type record (EMTR) for the
particular MOS subsystem being projected .

DYROM II uses a simple summarized data base--two punched cards of
batch control information and four cards of subsystem information. It

n
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requires about one minute of Control Data ~‘)O~-’ computer time for a :~4-
month proj ect ion , inclixling time for an on-line printer to output detailed
summary vectors  for the c a p a b i l i t i e s  analys t  and a ledger-sheet summary
for management . Thus, reevaluations of systems are possible without
difficult data preparation or excessive use of expensive computer time .

DEVELOR4ENT OF THE MODEL

The portion of the Army personnel system represented in DYROM II is
shown in the network flow diagram (Figure 1). Flows from the career nodes
to the loss sink are not represented in the model , since the concept of
net growth covers the combined effects of losses and gains . A simp lified
flow diagram representing the logic of the DYROM II model is shown in
Figure 2, and a more detailed flow diagram in which processes are linked
to sec t ions  of the computer program is shown in Figure ~~~. The compute r
program constitutes Appendix A. A sample application of the model is
presented in Appendix B. Within the computer program, the tour nodes are
either vectors or matrices , depending upon the career status of the per-
sonnel represented (see Figure 4).

Since only one short tour assignment was expected to be given to non-
career men , no accounting for time in base tour was made for noncareer men
who returned from the short tour . Months the career man remained in rota-

• tion base were counted through a specified duration (25 months, according
to present policy). The men then went into an “assignable” category.

Two casualty rates were applied to the short tour , one for permanent
casualties to the Army and the other for temporary casualties--those re-
turned to the base from short tour before expirat ion of their  expected
tour . The actual rates used were a function of the number of casualties
forecast for the MOS and the number in short tour . The temporary
casualties were returned to the base tour for returnees and were not
considered for a second short tour.

The data input included the duration of short tour and of rotation
base assignments, total expected number of patients and casualties, and
rates of per manent nondep loyability and permanent casualties for each
group of MOS samples. For each individual sample, the basic inventory
of assets, to include number in short tour, total number, and number of

- • 
returnees with less than 24 months since a short-tour assignment, were
input . The returnees were grouped in six-month blocks. Short-tour re-
quirements and TOE/TD authorizations were also input . Rates were input

1-’ The commercial designation of the computer is given to provide precise
information concerning the model developed . Use of the trade name does
not constitute indorsement by BESRL or by the Army .

--~~~~~~~~ -~~-~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - • - - -



•- — -.- -
~~ ~~

,.—- ~—.,•-. -~~~~~ p— _______________________

r — ~~ ‘w ~~~~~~~ • _ ~~~,. -‘ --‘— .-‘ ~~‘w r — -~, -.. - - ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~

I

I

NONCAREER

RETURNEES

ABLES J r

/ ~~~~~~~~ SHORT
TOUR

NET GROWTH CAREER JFROM i— - - - - ’  I ~~~~~ DEPLOYABLES I /
GRADES

INPUT

t
CAREER

RETURNEES
WITH UNDER
24 MONTHS

IN BASE

CAREER
PERMANENT
NONOEPL0Y

ABLES

ROTATION BASE

Figure 1. States and flOWS represented in DYROM II

- 4 -

_ _ _ _ _ _ _ _ _



- -

ROTATION BASE TOURS S H O R T  TOURS

CAREER SUBSYSTEM I

_ _  _ _  

H ~s 7
TIME IN 1*11 I 

______ 
TIME IN 

_______

I I SHO RT TOUR

NONCAREER SUBSYSTEM I L TIME IN
_____r SHORT TOUR

I IBRA N I l
I. TIM E IN S Y S T I M -  s.l I

IBRA 1 TIM E IN

TIME IN S Y S T E M  

i ii ii z ii 
SYSTEM

IBA USN 1 I IE~~!IIIU) 
)ue—TIMC IN S Y ST EM_— .

I I — — — — — —
— — — T IME IPI

— — — — _ _ _  SYSTEM
IBAUS 

— — — — — — —

~~—TIME IN SYS TEM _— --1I4 I — — — — —

______TIME IN ______

Figure ? Tour vectors and matrI ces Used In DYROM Ii 

-

-~~~~ ______- 
A



- • 
- 

— - - —

I-

I ~~~w ~~~~~~~~~~~~~~
~ ~~~l, 1~~~~~~~ a 1

~I.j
o~~

VI
0Z 7

-~ -13 1~~.a ,  —
N

‘.1_ I

vI ,-a4~~ 
a
-)

VI 0
7

0 - 
0 -j -

z ~ ~VI N •- N
4 2 ~~~ a

7

0~-.JW p..

I’,”UI~~~
0>_j ~~wOV I O OW

0
lii i- =
I-

VIs.~~~0a 0 j
0Il~

j
UIfl Z

• 
~~‘1 ~

j
ø~~ I ~~~~~~~~~~~~~~

~~~ 
I__I ~~~~~~~~ 0-Ifl~~~~~~”W~~- V I Z ,. I-

I
~~~~

• 6 -

- —.-— - ~ __________



_- ~—------ . - -- - , - - -  .- •--— ~~~-~~~~~ •.— .•- --‘——•— —-•-- — --• -•- - - 

s~ cTt~, ~ — —  — _ _
~

• I I _______________ I UC~!.~~ 6 IICYI 7 S1C~T(I I _______________

• [
~~~~

, }
~

, 
~~~~~~~~~~ L 1 ~~j~~~

L J
~ 11 SZCTXIJ 13 U~~ X 13 2.1 IWII(* 1~ ~~~I(.$ 21 _______

_ _ _ _  _ _ _ _ _  _ _ _ _ _  

L~~~~~~~~ 

_ _  _ _ _

~IC7Ica 28 33C!IcU 2.9 S14TI~~ ~ M~~1~~ 2~ 5~CTI~~ 
- 1I ~~ 1~~ 2~ ~~~~~~~ -•~ -

,~~~~~~~. 

} 
~~~~~~ rr~~~~~~~~~~~~~ ft ~~~~ _ _ _ _ _  _ _ _  _ _ _

~~crrc~ 26 swrt~ 27 zst~rIw 26 ___________________ ___________________ __________________ .fi2.rI c l ~2 .IC2.: 
~( I~4.2. .o,. to Ot to V~. M~~ —, 214.1. I,2~~~~. I~~4.t. ~~~~~~ I~ v. c.f..r, n A~ co~ M

I ~~~ ~n ~~~~~~~~ ,~~~3.t.d .00,1 .110 ,~~~~1.t.d ti.. to to.~ ) .r (tt to totO ) of fl..p1. tt. . .00,1 eot0fl. t~~n0 0,4 1r ~i~~~1., fl

~. .rort too, 100, to b.0 .h0~~t ton, to U .0o,t t0, 010 000rt Inn, too, to boo. r. 111n1 in 
~~ ~~~~ ~~~

NO

Figure 4. DYROM II Flow Chart

_ _ _ _  
_ _ _ _ _  

. 7 -

. ____--

~~~~ 

_ _ _ _ _ _

~~~ ~~~



• __~~~ 
- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ __ ___ •-• - -.—t __-._,_______ _.______ _,._ •,•

VI’

for each sample for temporary nondep loyability, casualties , retent ion ,
proportion of inJut~teea (as opposed to enlisteea~ , and transients-patient s-
student s (TI’S). The duration of the MOS skill development course , esti-
mated number of extensions , estimated growth (in six-month blocka ’I . and
scheduled trainee input for the first six months were supplied .

The number of casualties for the individual samp le was calculated
by using the total casualty estimate multip lied by the sample rate for
each MOS . The six-month growth totals were changed to monthl y increments.
Short tour requirement quotas were set by linearly advancing from the
short—tour inventory to the first six-month requirement , then to the
second • and so on. (The option was provided to set the f i r s t  six -mon th
quota lower than the full value , if desired .’~ The short tour quotas were
incremented by patients in theater , and total auttori zations were in-
creased by the TI’S factor. The total number in short tour was spread
into equal monthly blocks of vector JS, career short tour , for the dura-
tion of short tour.

The six-month blocks of returnees were spread into equal monthly
parts in the career sustaining base (JC). The total inventory was
multiplied by the permanent nondep lo y a b t i l t y  factor , and these assets
were set aside among the nondep [oyables (NDPL). The remainder of the
assets (total minus in short tour minus returnees minus nondeployables ’

~
were put in the assignable category (JcLC ’ . At the start of the simu -
tation , It was assumed that all asse t .q belonged to the career system .
The sample inventory which had too few assets to provide the required
number In the nondeployable category moved those from the returnee blocks
t o  NDPL. Monthl y updating consisted of taking c a s u a l t y  losses from short
tour and add ing net growth and those completing the spe citi ed base tour
to the assignable category. ~Net growth was divided between NDPL and
JCLC , according to the permanent nondeployability factor.) The returnee
vector was updated . Those in the last position of the short-tour vector
were moved to the base tour , and the short-tour vector was stepped up one
month. Repl acements for short tour , NEEDS, were then computed . The

• number In JCLC was multiplied by one minus the temporary nondep loyab ility
fac tor , and these assets were assigned to short tour as needed . If more
men were needed to fill NEEDS , two alternat ives were available : 1) Add i-
tional trained assets could be input--these would be displayed in r e s u l t s
as additional requirements for training output at this particular month.
.~ ) Returnees with less than the specified tour in base would be returned
to short tour , and their average base tour would be output in results.
The model provided for limiting training output to that scheduled for the
first six months simulated . New input was split between enlistees and
inductees as indicated by a rate, RAUS . The two alternatives were accom-
plished under control of a model option which caused the model to do
either or both simulations.

New system and tour totals were then calculated , and a check was
made to see if the system was within authorized strength. If not , a
forc.-out of the overage was simulated with noncareer returnees forced
out first and then career returnees, if required . Totals were then
corrected . This updating step was repeated for twenty-four months.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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At the end of the simulation , monthly values were combined into six-
month blocks to give appropriate information for the management-oriented
sun~ary sheet. The suninary report presents the simulated outcome from
alternative solut ions to the constrained system in terms of training out-
put , grade substitution , and numbers returned to short tour after little
time in base. No attempt is made to estimate results of the separate
management policies incorporated in the simulation.
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APPENDIX A. THE COMPUTER PROCRAM

The program is described section by section in the following pages.
The first part shows dimensioned variables used in the program by com-
puter listing. Definitions follow .

DIMENSION STATEMENTS
(Computer Listing of Variables Used in the Program)

3l/32,~ 3no FOMTRA F4 3.li/M SO S .iO/04/bQ

PWObWAN Z74~
C 110014
C OY~ QM l’~C u~ NAMI C A O 1aI lO’d MOOfI OF 114F j 0161T M ob SYStEM FO~~ GW AU t S E— 5 AND UP
C O~~~AM M ~ tI 5R’)~~~Y . I’~6s AS * P’A 14T OF ~~ * RIPAV IOWAL SCILNCE ‘~t.SEAHCM LAB
C 1*5* SI MPO . SIMU LA TIO N OF ~~ WSONNF L OPERATIW4 S .

0IM ~ NSI0N IR* ( ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .rB*US ~~ 4) ,IRWAN (3

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
3* (l8 ).MAUS lt6) ,lC A~ N I 2A).lEt S (24I.NOPLP(~~4)
D I MI NSION MR LT I~’4) .JNUO (24) , INEED (~ 4 )  • I(’~ AN 0(24I • ICA H Ii 4 I .NDPLt (2

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
DI MiN SION L,(S) .LbI5) .1~~~~5).LIO (S~~.IAUIHI 4) ,IQUUT (e) .JB*Sf (S)
01M~ NSION LL4I4) ,Ll? (4~ .L9 (A).L22 (S .L2 U I4 ) .L2Ht4).t24 (~~~.1i O (4).

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
D f M ~ N SION L k 7 I 4 ) , J * t J T W (4 ) . L J 3 ( 4 ~~,A l5 ~~,H t 4 ) , I B(4 l , I G Q O b(4 )

DEFINITIONS

IAUSMT(24), row totals  fo r mat r ix  IAUS

!R.AMT(36), row totals for matrix IRA

MRA (18), column totals for matrix IRA

MAUS(l~ ), column totals for m d t r i x  IAUS

ICARN(24), monthly gains t~~r Lareer system from reenlistment of school-
• trained NCOs

• IETS(24), number of noncareer ending conmitment each month

NDPLP(24), number permanently nondeployable

MRET(24), returnees completing short tour and going to base tour

JNEED(24), number actually sent to short tour during updating step

- 1 3 -
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INEED( 24), number needed by short tour to mcet month ly  quot i

IGRAND(24), to ta l  number in system

ICAR(24), number of career returnees in base with under LC months

NDP LT(24) ,  number of assignables held back for reasons of temporary
nondeployabi 1. ity

INST(24), number in short tour before replacements are added

IC~ lP(24), number in base with completed base tour
IFOUT( 24) ,  number forced out to maintain system under authorized strength

ISTACT(24’), total number on hand in short tour

N TOT C R ( 2 4 ),  total number of career men in system

L5(5), transients, patients , and students (line ~‘ of sun*nary for management)

L6(5) ,  authorized strength
X36(5). percent substitution in line 36 of management suninary

L1’)(’~), replacements to eliminate substitution in short tour I I ~~~~~~~~
.

LAUT’H(4). authorized strength , including TPS

IQUOT(4), short tour requirements; read In wi thout  pat ient  allowance

JBASE(5), authorization for base structure .

L14(4), deployment requirements

IRA(~~4, is), a matrix of enlistee noncareer men assigned to short tour ;
rows represent time in the system, and columns represent
time in short tour

IAUS(24, 18), a matrix of inductee noncareer men assigned to short tour

Js(18) , a vector of career men assigned to short tour ; vector position
represents time in short tour

IBRA (6), a vector of enlistee noncareer men assigned to base after short
tour; vector position represents time in system

IBAUS(24), a vector of inductee noncareer men assigned to base after
short tour

IBRAN (36), a vector of enlistee noncareer men assigned to base prior to
any short-tour service ; vector position is time in system

IBAUSN(24), a vec tor of inductee noncareer men assigned to base prior to
any short-tour service

Jc( 30), a vector of career men assigned to base ; position represents
time in base

NQUOT(4), short-tour quotas for 6 , 12, 18, and 24 months in the fu tu re
MQUOT(24), monthly short-tour quotas

IGRcM(24), monthly growth

-
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KAS(•~ 4 ) , monthly casualties to the Army

• KAS ’(:4), monthly  ca sua l t i e s  to the short tour only

I N F T ( 4 ) ,  scheduled input for six-month periods

NEW(24). scheduled input for each month

IRET(~’4) , number of early returnees requi red by short tour each month
XTR~~~4 ) ,  average base tour for the early returnees

NEEW( ~4
’), additional monthly Input required to eliminate early returnees

• - Ll~~( 4 ) , scheduled new dep loyment

L~~ 4~) , ro ta t ion replacements

L~~~~ ) . tota l  in system without additional replacements

L~’~( 4 ) .  losses at end of obl iga ted  service

L~~(4), shortage in system ( required addi t ional  tra i nee i n p u t )

L ’4(4 ’ . number in  short tour

L~~ ( 4 ) .  number forced out to stay under authorized s t rength

L~ S’~~). returnees with less than 24 months in base

L~t~. 4), nondeployables other than returnees or those in short t u r

L.7~5), total number accounted for by assignment constraint s

• L~~ (’~~. number of substi tuti~ ms required it !k~ add itional input is added
and no men are sent back earl y

L~~(4), number of returnees required if no additiona l Input and no
substitution

L
~~

( 4 ) , average base tour of returnees

NC(S), assets in base with l—~ , i-l 2, l.’-l~~, ~~~~~ and over :~4 months

- • Lll (4). replacements required because of casualties from the short tour

L 2 1(4) , casualty losses fr~n.i the system

L17(4), beginning period ~ s~~et~~

JAUTH (4), authorized strength without TI’S

L33(4) ,  additional school output required

A( 5), vector of dates for line 1 of output suninary

8(4), vec tor of column headings, line 7 of output suuznary
18(4), vec tor of column headings, line 9 of output sussnary
IGRO6(4), expected growth six-month block

- 15 -
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MODEL LOGIC

SECTION 1

SF C IION 1
C INPUT 1 ) A T A

14FAL ) 1fl Q , ( A (I ) . t Z l I~5 ).(R(J),J*) ,4).(f8 (I~),Ic I,1,4~
l~!fl F~I AI) .LS,LC,NP ,JUMP L.1UMP~ ,JUMP3

U~ ILSI  l 17 ,U t ~, I t 7
I I?  CONT IN !11

~FAL ) 1 ? . 1 l ’ S T O T , I P * T O T . R ~’ N0 PL ,RscKA S • -
•

NT 1M~~~~• NP
101 I~fA1 ) lii . S A M P , N S T , t N C ( l ) , I z 1 , 4 1 , NT O T

I
118 CO NTI NuE

W EAU )~~.~~A MP l , I L ~UO T N . ( 1 Q l . J 0 T I I~ , 1 z l s 4 , IA U I H N , ( J & U T H (J ) ,J L ,4 )
N (A ( ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I~~AL) l~~

.SA M P3 , I
~~

X T . ( l G P 06 ( I )  . l - l . 4~~. 
(N E W ( J )  . J = L . b t

IF~~SA MP— SAM P j~~3 0 0 0 , 3 O O I , 1 0 f lO
3001 C(~NTINUE

IF ( SA ’ 4 P— SAMP? ) 3000 ,  100? , 3000
3000 PI~IN T 1003 .SAN P,SAM PI .SA tIP2

GC TO 10 1
300? COWl INOF

In Section 1 . seven cards are read : (fl a suninary sheet vector of
dates; ( 2 )  and (3) two batch cards; and (4) through (7~ sample data cards.

Card 1: contains dates for lines I . , and of the sunsnary sheet output

Card 2 :

LS — duration of the short tour in months

LC - duration of the base tour in months

NP — aumber of six-month periods to be simulated . Limited to
4 by the length of the output vectors but dimensions could
be changed and a longer projection made.

JUMP1 — option to postpone going to full quotas in the short-
tour area. Useful in the event of rapid buildup .
If JUMPI — 1 , full buildup is delayed until one year
later .

— JUMP2 option on form of simulat ion . If JUMP~ — ~~ . one 24-
simulation run computes additional input needed . If
JUMP2 — 1 , number of returnees and average base tour
are computed . If JUM P~? — 2, both simulations are made
and alternatives are presented for management.

-1 6 - 
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JUM P~ - print control. If 0, only suninary for management is
printed ; if 1 , management sunmary and vectors for
capabil ities analyst; if 2 suninary, anal yst ’s vectors
and data sunluary vectors for each simulated month;
if 

~~~
, management suninary , analyst ’s vectors , data

vectors , and data matrices.

Format for this card is (t~I5)

In card ~:

IRSTOT — total number cf casualties expected each month during
simulation

I PAT~ F — total number of patients for whom allowance is made *

in number to he in short tour

RPNDPL — rate of temporary nondeployability

RKKAS — rate  of permanent casualties

Format for card 2 was (21’S , 2F’S.~~)

NT IME — ~NP This statement defines the length of the
simulat ion in months

In card 4--or Samp le card 1 (Statement number l~ l~~:

SAMP — sample identification code

NST — number of men in short tour

NC (I\ , I — 1, 4 — number of men in base with 2-t’
~. t -l 2, 12-15

or 15— 2 4 mon ths

NT(YF - total number of men in the MOS system

These quantities are in format c A ’ S,tI~ )

The next statement provides for reading a new set of batch card s if a
blank has been put behind the last set of sample card s in a given batch.

In Sample card 2:

SAZ4P1 — sample identification code

IQUOTN — short tour requirements at time C’
IQUOT( fl , I - 1 , 4 — short tour quotas for 6-month intervals

in the f u t u r e

IAUTHN — Authorized strength at time C’

JAUTH(I), I — 1 , 4 — Authorized strength for t~-month Intervals
in the future

Format is (‘SXA ’S l0I~S)

Sample card “ :

SAN PO — Samp le identification

— l~ —

‘4 
.,•-- ——
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RTND PL — rate of tempo ra ry nondep lo y a b i l i t y .  This f a c t o r  com-
bined all groups not deployable to short tour except
those with too little t ime since completion of a short
tour and those nearing release from their first enlist-
ment . The actual factor used was obtained from a
DATCOM report on number nondeployable as of a given
date. This report is made every three months.

RCAS casualty rate , proport i on of IKSTOT which belongs to
the sample being considered

RETNT I — re tent ion  for Inductees

RETNT 0 
— retention rate for enlistees

RAUS proportion of inductees in new t r a in ing  output

RIPS — rate of transients , patients and students

LNCO duration of the s kill deve l opment sc hool leading to grade E5

Format ( 5XA5, cF’S.~~, l~ )

Sample card 4:

SAMP3 = sample i d e n t i f i c a t i o n

IEXT = number of C-month extensions per C months , or number of
extended man-months per month

1GR06(1) = expected growth for each of the four C-month per iods
in the 24-month projection . I equals  1 to 4.

NEW (J) = scheduled trainee output for first 6 months.
J equals 1 to 6.

Format (5XA5, 1 l I e~)

SECTION 2

C SE~CT ION 2
C At)JUS1M~ NT OF PA NA MET ER5 ~RTNI)PLnWTNDPL*’. 16b6~ ô667

JUMP2 IUMP~
~PAT2RCASLNCO~ (LNCO.l) /4
LRA :31=LNCO
LA USa I q— LNCO

In Section 2 , corrections specific to the set of simulations are
made. For example , LNCO was punched in the data cards in weeks. Since
the basic time unit for DYR(*1 II is a month, the p rogra m changed LNCO to
months with the arbitrary decision that 3 weeks should be called a month ,
while 2 weeks should be disregarded . LRA and LAUS are the e f fec t ive
length of the enlistee and inductee coninitments. 

•
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SECTION 3
• C S~ C T 1O N 3

C CALCULATI ON OF CASUA LT IES FO~ SAMpLE
YzIP.STOT

• X a V * R C A S . .5
1x ~~X
YakI ç~(AS*1 X• .6
NK A SzY
NKA S2Z I X—NIc AS

In Section ~~, RCAS, the MOS casualty rate, is multiplied by IlC.STOT,
total casual t ies  expected , to obtain number of casualties, IX , for the

• sample. RXEAS times this number gives the number of killed casualties,
NKAS, and IX-NXA S gives the number of temporary casualties , NKAS2.

SECTION 4

C SICT ICN 4
C ~)IVICE SI X MONTH 6~ OwTH INTO MONTHl Y PARTS

• CO 1 5 1=1 .’.

Ya l(3HO6( I)

*20
N:ITE M*0
O~~ ~n Ilipc,J

IGRO~ (III 
rX

N2X

131 IT EM ITEM.N
is IGROW (J) 21(,R~~ (.J ) •IGR~ 6 (1 ) 1  TEM

In Section 4, the six-month expected growth is divided out into

• monthly portions.

SECTION 5
C SECTION S
C 60 *10 100 P~.kC F..NT UUOTAS ~N SIX MONTHS OR ONE YEAH

I~~uuMP1 3o ,3o, 3I
31 NCUOT ( i ) U~4 S T ,j Q t j O T ( 1 )/ 2

00 284 l a 2 , 4

~~~ NGUO T ( l ) IUUOT( I)
GO TO ?R2

30 00 283 121 .4

~83 NQ U O T ( I ) C I O U O T ( t )
282 CONTINUE

- 19 -
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In Section ~~ , if JUMP1 is greater than zero, the short-tour quota
for month 6 Is reset to halfway between the number In short tour at
time 0 and the proposed value of IQUOT (l) which had been read in Sample
card 2.

SECTION C

C SECT ION ~,

C IN(;~~EASC O UUTAS FOR PA T I E I . J T S  IN T~ F~~T~~q
X RPA T ° I PA I O I . .’~NPA I:X
DO 3~ T=1 ,NP
IAUT H 11 ) JAUTH (1)
Y~~l A UT~~(I)
1 X RTPS*Y,.’,
I~~UT H ( 1) IAUTH( I) .IX

:47 ~~~~~~~~~~~~~~~~~~~~~~~~

Section C provides for adding a patients-in-theater allowance to
quotas read in Sample card 2 and for increasing authorized strength for

• transients , patients , and students.

SECTION 7

C SECTION 1
C SET MONTHLY QUOTAS FROM SIX MONT4.4S QUOTAS

ITE M= (N000T (l)=NST),e,
• M CUOT (1 ) N ST .ITEM
• 00 33 I~~2 .5

J= l— 1
• 33 MOUOT ( I )2Mt~UOT lJ) .ITFp.’iIIQUOT (F’ ) 2NUUOT (1)

CO 34 T22,NP
11=1— 1

M CUOT (J )2NUUO T (L)
ITE M :(NQUOT (U~~NQuOT (IT)),6
J5=J~ 5
,Jl=J—1
00 34 K=J5,Jl
K 1 K= 1

34 MQUOT (K):MJUOT(I (i),TTEM

Section 7 sets monthly quotas from the six-month quotas provided
from computations in Section 6. Increases or decreases are linear between

• the successive six-month quotas available. NST is used as the quota for
t ime 0.

- 2 0 -

• -•
~~~ * •

~~~~~~~ ~~~~~~~~~~~~~~~ A - • 
________________________ •— *.~~~~



-- — -
~~~~

SECTION 8

C SECTION 8
C COMPUTE SUM OF SIX MONTP4S SCHEDULED I~fuTK NP*6

00 35 I.7,K
35 NfW(~~)sfj

INPT (1 0
00 36 1—1,6

36 IP4PT 1)sIMPTU .NEw (I~DC 38 1z2,NP
38 INPT (I~ z0

In Section 8, the scheduled trainee input for the first six months is
sunined and stored in INPT(I), since the amount of subsequent trainee input
is a product of the simulation INPT(I) for I — 2 to P is set equal to zero.

SECTION ~

C SECTIO N 9
C ZERO OUTPUT V~1CTORS

00 205 121.24
INEED (1)31GRAND (I)zICAR(I )=NOPLT (fl=LNST (I)=ICOMP (I) P~AS (I) 0
IOVRLC (I)sO
IST ACT (I)— 0
JNEEU (1)zO
IFOUT 11) *0
KA S? II) =P4TOTCR (1)20

• 205 NEEW ( I )2 ICA RN ( I S IETS I I ) NDPi.p ( 1 ) — a
103 CONTINUE

In Section 9, vectors used to store results of the simulations for
• the sample are cleared.

SECTION 10

C SECTION 10
C ZERO THE MONTHLY TOUR VECTORS AND MATRICES

• 00 2 1.1.36
• IPRAN( I) IBRA ( I)  2 IRAMr ( 1)2 0
• 00 2 ~I.1.LSa IRA ( I ,J ) ’O
• 00 3 1.1.24

IBAUSN(1) .1SAUS I1). IAUSMT(1).o
00 3 J.1~ LS

3 IA US(I,J) .0
DC 4 1.1.24
IPET (I)s0

- 2 1 -
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4 X~’R(fls( . c
00 6 I—1~~3O

6 JC( I)~~000 7 I.1,LS
7 JS(I) MRA( I) MAUS( I) .0

Section 10 clears the areas used to store asse ts inf ormation In the
steps DO 4 through statement number 4, the value of the vectors used to
compute returnees and average base tour are set. In the event no returnees
are required , the average base tour is set equal to LC months. If some
re turnees are required, XTR is reset to the calculated value (see Section 38) .

SECTION 11

C SECTION 11
C PREPARE DETAILED DATA BA5E FROM INVENTORY SUPPLIED

Y.NST
• x*o

ITEM=N=o
Xplzy/L5
DO 20 I 1,LS • •

X .X .XN—N
JS( I) X
N X

20 ITEM ITEM,N
iS (1) JS(1) + NST—I TE M
ITEM NST
DO 22 1 1,4

22 ITEMs ITEM,NC W
JCLC NTOT— ITEM

• 1X (RPNDPL*NTOT . .5)
IF ( JCLC— IX )23,24,24

24 NDPL=IX
JCLC JCLC—I X
Ix— o
Go TO 29

23 NDPL~JCLCIX—IX - JCLC
‘JCLC O
Do 25 1 1,4
1-5—I
IF (NC(J) 1X)26,27 ,27

27 I4C (J) NC (J)—IX
NOPL.ZNDPL,IX
Ix — 0
GO TO 29

26 NQPL NDPL,NC(J)
IX . IX —N C(J )

• NC(J ) o
25 CONTINUE

IF (IX )29,29,28

- 22 -
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/ M  P W I N T  ~ l
~~l FCHMAT (Mn1O MA Wt i I N  f f l q  N 1NOEPI 0yA14, I N  I p l i  SAPIPLE IS NOl

~UFF (CI~~NT

~~ 1~
) il ~

v~~~ CO NT IN IF

~ TOT N IOI

~ C 9’, 1:1.4
X C NC ( I )
XN XC /A .
~~ I~~6

I T ~~M O
N:0
X:O
Ce 96 I1=k,J
X :X .XN—N

~C (1I ) X 
*N:X

‘96 IT~~M :ITFM4A
~~~~~ ~ç (Is) = JC ( K . )  .NC (1 )— I Tl~ ~

I I- (JU~
$P3 ’I ) 1 (7,(Tl.178

Section 11 spread s the assets inf orini t ion read in Samp le Card I int o
t he short  t o u r  and the  career  base tour and d i v i d e s  th r ‘ i i n  ¶t ’t ~~t t I I ~’

• system inventory between JCLC , the assignable cate~~ r~ 1 a i ~~~ t r  men who
have had s u f f i c i e n t  time in base so that tf~~v ar t s ol i gih( for •t short
tour , and NDPL, the category for those Nltnanent lv nondep i vabi e t o  the
short tour.

S IC1 iON I:

C S)-CTION 12
C P RI NT  S IA I9TI N~ I ) A I A  HASF

l f R CONTIN UE
PR INT 111
PRINT 10j,( I .1t~tJ tJ T ( I ) , I ~~~ ,M 1 T M E )
PRINT ~flb
Pi~INt 101, (JC (I) ,l 1,~~4)
PRINT 41b
PU INT 301,(JS (I).I=Id 2 )
PWINT 4?0,NI3PL
PRINT 131,JCLC
PRINT ~3~~,JT UT

117 C O NTI Nu E
JST= NST

In Section l~ , if JUM P~ > 1 , the starting data base and short tour
• quotas are printed . The number in short tour , JST , is then set equal to

NST , the starting short tour inventory.
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SECTI ON l~

C S1C II CN 13
C START LOOP WHt C~1 P~ OJtCT c SYSTEM ‘~NF ~~ NIH A l  A T I~.sE

CO 100 NT=t ,NTIME
I TIM*0

Section l~ m arks the beginning of the monthly updating cycle.
NTIME is equal to NP*6.

SECTION 14

C SEC IICN 14
C PUT THOSF W i T H COMPL~. lF() I1ASF fOiic ~ IN ASSI (iNA~3LE CA I FGOWY

DC 40 I:LC,30
Il~~MsITFM ,JC (f)

‘.0 J C ( 1 ) = u )
~CLC JCLC .IT~~M

Section ) -
~ moves assignable men from the career base tour in JCLC ,

the assignable pool .

SECTION 1-

C SEC I ION 1’~C UPDATE CAREER IN H~ S~
I l L C ~~)
LC1= LC, 1
00 41 1= 1.11
J * L C 1 — I

K J.I
41 JC (J) JC (K.)

IC ( 1)  0

Section 15 moves assets forward a month in the base career tour .
The cell for the first month is cleared .

SECTION 16

C SEC 11ON 16
C (,I9O~~T H Afl I)E[) 10 A S S E T S

IYa IG POW ( NT )
IF C IV )  5O1,!~o~ ,5o250? AZRPNDPL*IY ..S
1xsx
NCPL.NDPL, IX
JCLC J C L C . L Y — I X
G0 TO c~1o

-24 -
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Section h , after checking to see if growth is positive , adds growth

to the assignable pool and the permanentl y nondep loyable category.

SECTION 17

C SE C TI O N 17
C PR()CESSINC, FOR NEGATI VE cPOwli4
501 IF (JCLC.NOPL.IY)503.5o3.S13
5~~ I Y 1Y .JCLCPNUPL

JCLC=0
t~ 0 ~L *0• CC 504 1 1,LC

• J*LC1—l
IF (JC ( J) IV)  5OS,506,5o6

506 J C (J ) JC(J ) . IY  •
I~~ o
GO TO ~ l0

5o~ 1Y 1Y .JC(J)
• 504 JCIJ)zO

IF ( 1V) 508,510,508
50$ PPINT 509,IY

G~ 10 510 •

• 
~~~~I 3  YsJC LC

X:NDPL
RD — X / ( X ,V )  * 

*

- 
-
~ 1X R0* IV ’ .5

IV IY — I X
IF (NDPL. 1X ) 511.512.512

512 ~JDPL N~ PL.IX
Ix— O
GO TO 514

511 Ix .1x.NDPL
NDPL=O

5 14 I rs IY .IX
JCLCZJCLC ,LY
11 — 0 - 

-

510 CONTINUE

In Section 17, special processing is provided to insure correct
- r handling of negative growth.

- 2 5 -
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SECTION 18

• C SECT I O N 18
• - C COMPUTE CASUALTIE S TO ARMY

X:N KA S
Y:JS T
R X /y
ITEM O

00 48? I 1,LS
11

X :F.~*y. X
I x = x
X :X—I X
I TEM I TE M. L X

4142 J 5 ( I ) J S ( I ) — I X
I KAS I T E M *

Do 480 I I,LRA
Do 480 J:l,LS
I s  IRA (I .1)

X k * Y.  x
Ix=x

I T E M I TEM, IX
• 4 80 I R A ( I . J ) = I NA ( I , j )— j x

00 481 I 1,LAUS
00 481 J 1.LS
V = IA U S (  I,J)
XsR*Y.x
I X=x
x = x — IX
ITE Ms ITEM .IX

• 481 IAUs (I,J =IAu S (I,J )_ I,~IF ( JUMP2—fl 206 ,207 ,206
206 CONT INUE

KAS (NT )=IT~~M
207 CONTINUE

In Section 18, the ratio of casualties to the number in short tour
is computed and multip l ied by each da ta cell in the caree r and noncareer
short tours. The total casualties for all men are retained in a separate
output vector.

- 26 -
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SECT I ON 19

C S I C T  ION 19
C COMPUTE CASUALTIES TO COl4~AT AR EA

X aN KAS 2
Y s JST— ITE M

1T LMsO
X =o
C~ 490 Iz1,LRA A

00 490 J 1,LS
V s IRA C 1.1)
Xzk *Y,X
I•x zx

IT EMz ITF M.IX
IBRA C I) 1RRA ( I) ‘IX

490 I P.A U,J ) : IRA ( I ,J )— Lx
00 491 1 1,LAUS

• 00 491 Jz l.LS
Y = IA U S ( I , J) I

• X P*V .X  -

~~~

I x — x
• X X — IX

ITEM = IT EM. IX
I B A U S ( I ) z t B A U S ( 1 ’,.~~

491 I4 U S( I ,J )— LA U S U,J —I~ ’
00 492 Is),LS
Y J S (j )
XsII*Y ,X

• I X X
X — X — I X
ITE Ms ITEM. LX

1) *JC ( 1) ‘IX
4 2  JS( I) J S ( I ) — IX

IF(JUMP2—1)210 ,211 ,2 10
210 COP4TIPftJE

K~ S2(NT)sITEM211 CONTINUE
Temporary casual ties are computed in Section 19. These are losses

to the combat area. Men are returned to base tours before the time they
are scheduled to complete their stay in short tour.
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SECTION ~e

C SIC ? tON 20
C COMPUT E PFTENT IONS FROM ~HOSf COMpLETING CO MMITM ENT

I! L A i lS—i
I I?—LALPc ’l
NCAR L:RFTNT 1* IHAU S f t A uc )
NCAR3ZWE INIL’ IMAUSN (L AUS)
IF ( LAUS — LC ) 493 ,494,494

49~ 1**H PNI) PLe( NCARL.NCA P~~)
P4DPLSNIIPL. L A
J C ( I I 2 ) Z J C ( U2 ) . N C A R 14 M CA R 3— I X
GO TO 495

494 1X*WPNI)PL’NCARI
LVVHPN OPL*NCAH3
NOPL NDPL.IX .IV
JCLCsJCLC ,NCAR 1~~IX+NCA ~~3~~IY

495 JTOT JTOT .NCAPL .NCAR3
IT:LRA ~~1IT2 LRA.1
NCAH 2 :W F1N12* I~~HA ( LRA)

I~~~RPNDPL*NCAR2
IYSRPNDPL*NCAR4
IF( L4 A — L C ) 4 9 7 ,4 9 M ,4 9 I ~

L 

~~~~i ,JC (II?)sJC (II?).NCAR2,NCAR4~~Ix _ TV
NDPLINflPL.IX.Iy ¶

GO TO ‘.9~
4914 JCLC2JCLC .NCAR2—IX .NCA r~4.1Y

NQPLCNI,PL.l*.Iy
496 JTOT S JT OT .N CAR 2 . NCA R4

KT EM IHRA N L R A) . I H R A( L R A) . t I ~A USN(LAUS)4 18AUSCLAUS ~~NCA RI NCAR 2— NCA R3— NCA R4

In Section 20 , reenliatments are provided for with all retentions
from the last month of the noncareer base tours being moved to appro-
priate  points in the career base tour. A record is made of the number
lost by failure to reenlist.

SECTION :~l

C SECTION 21
C UPDATE IHRA AND IARAN

CO 46 1— i ’ll
1=112—I

IBRAN(J) : I8RAN( K)
46 I$ 14AIJ ) : IBHA(K)
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In Section 21, the base RA noncareer tours are updated .

SECTION 22

C SECI ION 22
C UPDATE IRAUS AND IRAUSN

I I LAUS—l
I 12=LAUS. 1
CO 48 1=1.11

~J=II 2— IK J— 1
IBAUS Li) IHAUS ( K)

4$ I6A USNLflZ II3AUSN K)

In Section 22 , the base ADS tours are ui-dated . 1:
C SECTION 22.1
C iNPUT NEW MEN AS SCHEDULED

X :NEW C NT)
IXSX C RAUS
IY*X*RAUSCRP NDPL
IX I X — I Y
IBAUS ( I) 1Y
IBAUSN (1):IX
IX NEw( N T )—I X—I y
IV RPP9DPL*IX

• IX IX — IY
IB RA (j ) = IV
I BRAN fl:!x

In Section 22.1 , the scheduled new trainee output is added to the
• deployable and nondeployable BA and AUS tours.

SECTION ~~
C SECTION 23
C COMPUTE RETENTIONS FROM THOSE COMPIETTr .iG COMMITMENT
C WHILE IN ST IRA

NCAR=0
IT EMsO

• 00 50 1 1.LS
JS C I ) JS( I)  f IRA (LRA, I) CRETN I1
ITEP4 : ITEM . IRA ( LRA,  I)

5(1 NCA R= NCA K+IRA ( LRA, I) * RET NT 1
)(TEMzP(TEM. 1TEM—N CA ~

In Section 23, retentions are computed for men leaving the noncareer
system while in a short tour . Losses are added to I(’FEM, which was star ted
in Section 20.
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SECTION 24

C S ECTI CN 24
C UPDAT E ROWS OF IRA

I IZ LRA -1
I12=LRA.1
DC) 522 M 1,LS
CO 521 1 1,II
~=I I2— I
K J—1

521 I RA (J , M)= I R A Uc,M)
52? IRA (1,M )0

Section 2 4  moves RA short tour assets up one row and clears row 1.

SECTION 2~
C SECTION 25
C COMPUTE RFTENT IONS FROM THOSE COMPLETING COMM ITMENT
C WH ILE IN ST lADS -•

NCAR=O
ITIM O
DO 54 l 1 ~~LS
JSCI )=JSt1 ) ‘l AOS (LAOS , I)*RETNTz
ITE M=ITFM.IAUS(LAUS ,I)

~ 4 NCAR NCAR .1A IIS (LAUS ,I)*RETNT2
IcTEM P(TEM.ITEM—NCAR
IF(JU14p2—1)212,213,212

21? CONT INUE
lETS (NT) K T EM

213 CONTINUE

In Section 25, retentions are computed for the AUS short tour and
losses are added to ICI EM . When the simulation is one which adds extra
trainee input , the value of KTEM is stored in IETS(N T).

SECTION 26

C SE C T  I ON 26
C UPDAT E ROWS OF IAUS

II LAU S— 1
IT2Z LAIJS.1
Do 562 M 1,LS
00 561 1 1,II
J— 11 2—I
KsJ—1

561 IAUS(J ,M) = IAUS ( K ,M)
S62 IA US( I ,M)=0

Section 26 moves AUS shor t tour assets up one row and clears row 1.

-30 -
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SECT ION *(

C S~~C I I O N  2!
C MOVE IRA M EN COMPLETING sHOR T TOUR TO BASE

LS1=LS’l *

00 59 L LS1,LWA
• ‘~q I PkA (1)=jRM (1,LS).IHRP~(1)

Section 27 moves BA men completing short t~~zr to base .

SECTION 2~

• •

• 

C S (C11’N 2M
C MOVE lAOS MEN COM PLETING S HO RT TOUR TQ BASE

CC 60 I LS).LAUS •

hO I8A1IS (1)~~1 AU’~(L .LS).I%A (Jc(I)
IF (JUMP?—l)4~ ?,423,4?2

4~?? CONTINUE 
•

1T 1 M 0
• CO 424 I LSI,LAUS

4~ 4 LTEM ITFM .IAUS(I,LS)
00 425 I LSI,LRA

4c’~ l 7~ MzITE M .1RA(I,LS )
ITE M ITEM.JS( LS)
M~ E T ( N T ) = l I E M

4?3 CONTINUE

Sect ion 2~ moves AUS men comp le ting shor t tour to base and , for
F simulations where JUMP2 ~~ or ~~ . sets MRET( NT ) equal to the sum o f all

returnees returning to base from a completed short tour.

SECTION 1~C)

C SECTION 2~C UPDATE COLUMNS OF IRA
II LS— 1
112 LS.1 -

•

00 61 M=1,LRA -
*

CO 611 1=1,11
J=112—I -

-

611 IRA CM , j ) IRA(M, ,~)
61 IRA ( M , 1) 0

Section 29 moves assets in the BA short tour up one column and sets
the f i rs t  columns equal to zero .
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• SECTION 30

C SE~CT lcr -a 30
C UPDATE COLUMNS OF IAUS

00 62 M 1,LAUS
D~~ 621 1=1,!!
J=I12—I
KsJ~~1

621 IAU S ( M ,J )Z IAU S ( M,K)
62 IA U S ( M , I ) = U

Section 30 moves assets in the ADS short tour up one column and Sets
the f i rs t  col umn equal to zero .

SECTION 31

C S~CTICN 31C MOVE C A R F F P  MEN W HO COMP LET E SHOP? TOUR TO bAS E1JC ( 1) ZJS (LS)  —IE XT/ 6 .J C  ( 1)
IF=LS.5
00 63 1=1,11
J = 112—1

63 JS (J ) =JSI K )

Section 31 moves career men from a completed short tour to base and
updates the career short tour.

SECTION 32

C SE CT I ON 32
C ACCOUNT FOR EXTE NSIONS P~ MAINING IN SMORT TOUR

JS (IE)~~JS(IE) .IEXT/6
JS (1) o

Section 32 sets extensions back six months in shot,. ‘our . ( In  thecareer shor t tour , time in tour is not truly represented , whereas time
unti l  expected end of tour is represented.)

- 32-
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SECTION 33

C SECTIO N 33
* C COMPUTE NEEDS FOR SHORT TOUR

lIE MaO
IT EM2:0
IT IM3=0
Co 65 Tx2. LS
1TEM ITE M.JS (I)
CC 64 J=2,LRA

64 ITEM2 IT EM2+IRA (J ,I)
CO 65 j =2,LAUS

(. 6c ZTEM3 ZTEM3+IAUS (J,I)
JST ITEM4ITEM24ITEM3
NEEDSaNQUOT (NT ) -JST
IF ( JUMP2—l) 216,217.216

216 CONTINUE
INST (NT) JST
INLED(NT) NEEDS

217 CONTINUE
IF (NEEDS)E~50,651,651

650 NEEOS O
651 CONTINUE

Section 33 computes the sum of all still in short tour-- subtotals
are computed but not used . NEEDS , the difference betveen the monthly
short tour quota and the sum of all on hand in short tour, is computed .
The number on hand and NEEDS are recorded in vectors INST and INEED.
If NEEDS is negative, it is reset to zero .

SECTION 34

C SECTION 34
C ASSIGN DEPLOYABLE TO SHORT TOUR WREN NEEDED

R=1.—4TNDPL
I x RCJcLC
IF ( JUMP2— 1)220 ,22 1,220

220 CONTINUE
JNEEO (NT) aNEEDS
NO PLT( NT) :JCLC—Ix

221 CONTINUE
IF ( IX— NEEDS)68 ,69 ,69

69 ~1CLC JCLC~ NEEDS
JS (l) JS (l) ‘NEEDS
IF(JUMP2—l 26O ,26I ,2~~261 CCNTINUE
IOVR LC( NT)= IOV RLC( N*f l  4NE EDS

260 CONTINUE
NE EOS O
GO 10 169

- 3 3 -
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6H NF~~DSzNEEOS-I X
IF (JUMP?-1)2h2,263,2t a

~~~~ i CONTINUE
lOVRLC (NT) 1oVRLCCNT )~~jX

26? CcNTIN’JE
JSII ) 1X’JS ())
JCL (~~JCLC—1 *

In Section 74~ deployable men from JCLC are assigned to short tour
(as  need ed) .  The number is stored in IOV RLC for the simulation where
additional input is not allowed . The number t empora r i ly  nondep loyable
is sto red in NDPLT for the other type of s imu l ation .

SECTION 35

C S~ C J inN 3’,
C MA P~E SEA RCH FUI~ AV AILA BLE NFW PL~ p IE TN FIXEC ’ INPUr

I7 LAU S— 1
18 LA 11 S—8
J7 L W A — 7
J8 LRA~ R
c~~J7_ I7
Co 75 i= i ,r .

• ._~~J 7— I
IF(D3RAN(J)—NE€CS)76,,7,71

77 I8PA N(J)~~IF~4AN(.~)~~NfFOS
• IRACJ .fl :Nt EDS+IRA (J,1)

NEET)S=n
• Ec TO T 69

7A P4EEF)S~ NEL I)S_18R4N (J~
IcA(J,~ ) I ~~RAN (.J).IRA(J.1 )

ic IBRAN (J)=O
00 7~ T~~1,I&3
J:17—I
IF (Tr ~At;SNt.fl —NEEDS )73.74,74

14 IBAUSN (J)=IbAUS P. (J)_NçFIJS
• IAUS (J, 1) NEII)S,IAUS C ,),

NFl 05:0
GO TO 169

13 NEELS= NEEI)S—IHAUSN (J)
IsUS (J, I )=fl~A1JSN (J)
IBAUSN (J) ~oIF (1I*~PAN(J)_NEE0S)66,67,h7

h7 I~ RAN (j):jBRAN (J)~~NFEDS11 A ( J,1):NEEOS .IPA (J,1)

GO TO 1 69
66 NFED SaPSj EE DS— IRRAN ( J )

IRA CJ , 1) IBRAN(J )
12 IBRA N(J ) :O

-34 -
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In Section ~ 5, noncareer people as needed are assigned to short tour
from IBRAN and IBAUSN.

SECT ION ~-~5

C SECTION 36
C PROVISION FOR NO MORE INPUT IN FIRST SIX MONTHS Øp SIMULAT ION

IF (NT—7) 428,203,203
42$ CONTINUE

IF (JUMP2—1) 169,71,169
203 CONTINUE

C JUMP2—1) 70, 71. 70

Section ~ provides for no additional input during the first 6 months
of the s imula t ion . When JUM P2 ~ 1 , the short tour is left short during
this period , while when JUMP2 = 1, career people are used as needed to
fi l l  the short tour .

SECTION ~j’ •

C SECTION 37
C INPUT NEW TRA INEES IN AUS PROPORTION GIVEN 

-

~ 
•

70 NEEw (NT)aNEEDS
X*RAUS.NECDS..5
IX IAUS (2,j)
I~~US(2 , 1) :j AU S(2 , 1) .X  

- •

• P4EEDSZO
- . Go TO 169

71 CONTINUE

Section 37 provides tor additional input as required by short tour
when JUMP2 ~ 1 and NT ) 6. NEEW is an output vector of required new
input . All new input is assumed to be deployable for the purposes of
this program, and no increment is calculated for failure to graduate
from any of the required schools leading to E5 qualification .

L 

SECTION 38

• C SECTI O N 38
C SEARCH FOR CAREER MEN AND CALCULATE Av ERAGE BASE TOUR

II2aLC,1
• NPEOPa~• NPION.O

00 78 Izl,LC
J5112’I
I F (JC (J )— N EEDS ) 79 ,e o ,s o

-35 -
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80 WPEOP NPEOP .NEEOS
NMONaNMON,J*NEEQS
JC (J)-JC (J)—NEEOS

~JS (I ) JS (1)+NEEDS
NE EUS= U
GO 10 168

19 NPEOP NPEOP+JC (J)
NMON=NMON . J*JC (J)
NEEOS NEEF)S—JC Li)
JS (1) JS (l) •JC Li)

78 .iC(J) 0
168 IRET (NT):NPEOP

XP NPEOP *

X MO N= N MON
IF (XP)169,169,1690

1690 X*TR (r.IT)=XMON /XP
169 CONTINUE

IF (JU MP?—) ) 420 ,421,42o
420 CONTINUE

JNLEU ( NT) =JNEEU C NT) —NE EDS
421 CONTINUE

In Section 38, search is made in the career base tour for short tour 
- -

replacements. These are assigned as needed and record is kept of the
number and the time they have served in base. Average base tour is calcu-
lated for the early returnees. Number of replacements sent to short tour - *

is calculated and stored in vector JNEED.

SECTION 39
C SECTI ON 39
C CALCULATE EN!) MONTPI VECTOR S AND TOTALS

JT OT JCLC+NUPL
00 81 T 1,LS

81 JTOT JTOT+JS (I)
CO $2 I=1,LC

H? JTOT JTOT.JC (I)
DO 17? I I,LS
MAUS (1) 0
MRA (I) 0
DC 173 J 1,LAUS

113 MAUS (t) MAUS (I)+IAUS (j,!)
00 172 J 1,L~ A

17? MRA (I ) MRA (I)+IRA(J .I)
IT OT=JTOT
DO 174 I=i,LS

174 ITOT ITOT .MAUS (I).MPA (T)
DO 175 I 1,LA IJS

175 ITOT :TTOT .IBAUS (T),IH*IJSN (I)
00 176 I 1,LRA

176 ITO1 tTOT .IB~ A (I)4lBR ~ NCT )
I I
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In Section ~‘ - ) , the total career men in the  system , JTcYF , and total
men in system , ITcYF , are calculated . The column 5 9fl5~~ MAUS and MRA, are
also recalculated . the last FORTRAN statement in this section computes
the index of IA 1JTH , the  system au tho r i zed  s t r e n g t h .  Thus , for NT — 10 ,

K - + I , or K — 1 + 1 — 2 in integer computat ion .

SECTION 40

C S~ CIION 40
C t ORCF OUT OF UNAUTHO~~1ZEO STNF N(.1T4

I F (IA UIHUc )—1T 01 236.231,237
236 CONTIN IIF

IX IT OT—1AUTPI (K )
IF (JUM P?— )) 222,223,2?2

222 CONTINUE
lFOUT (NT)a1.~

223 CONTINUE
1 T 1~~LAUS+I
Co ?3’~ 

1z1,LAUS
.~x l Il—I
I F ( I H A IJ S ( J )— I X ) 2 3 9 . 2 4 0 . 24 0

240 ItIAUS (J) IB AUS (J )— IX
ITOT : I TOl—IX

GO TO ?69
239 IX=IX— TRAUS(J )

ITOT= ITOT— 1t4 AUS (J)
IBAUS (J) =0
IF (I 8AIJSN(J) —IX ) 241 ‘242’242

24? I8AUSN (J)=I8AUSN (J)~~I*
I 1 01 = I TOT — I *

1x=0
GO TO 269

241 IXaIX—I RAU SN (J )
1101=1101 —IBMUSN LI)
IBAUSN (J) ZO

238 CCNTINUE
JJlaLê4A .1
CO 24H I 1,LHA
JJ= J J 1—I
IF (I A (JJ I’IX )24 3 ,?4 4 0?44

244 IBRA !JJ) IdRA (J ..fl—Ix
IIOT= ITO T— iX
I X U
GO TO ?69

243 I XalX—IB RA( JJ )
I T O T a IT O T — f t D~A (.JJ)
IBRA ( JJ)~~o
IF(II~R A N ( J J )— I X ) 2 4 5 ,2 4 6 ,2 4 6

- 37 -
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246 IB KAN LJ J ) : IHRAN J J )_ IX
IT O T i IT O T — I X
IX cO
60 10 269

245 1X 1X—IF4KAN (JJ)
ITO 1 IT O T — L 8 ~~A N(JJ )
IBNA N(JJ) :O

24$ CONTINUE
CC 429 1:1,6
IF (JC (1)—IX)430,431,431

431 JC ( I) J C I I ) — 1 X
ITOT : ITO T—I X
JTUT J T O T — I X
Ix= 0
GC T0 269

430 IX IX—JC (I)
1TOT’IT O1—J~ (I)
JTOT :JTOT—JC (I)
)C(I) O

629 CONTINUE
269 CONTINUE

IF (1X)515~ 5i5,516
516 ITEM:o •

00 517 1 1,LC
517 ITEP4~~ITE M4JC (I)

X=ITEM
YZJCLC
Z:NDPL
F1=Y/ (X.Y.Z)
F?=Z/ (X .Y .1)
X=1X
JCLC=Y~ FI*Y
IX IX_ F1*Y
~CPL Z—F2~ LIX= IX_ F2*Z
JJZLC— 6
LC1ZLC,1 j
00 51$ Tzl,JJ
JaLC 1— I
IF (JC (J)—I X)519,520,510

520 JC (J) JC (J)”IX
IXeO
GO TO 515

5 19 I X z I X — J C ( J )
518 JC LI)zO

I F (I X) 5 l 5 , S l 5, 5 23
523 PRINT ?S2,1*,NT
515 CONTI NUE
23 7 CONTINUE

--
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In Section 40 , any overstrength is forced out of the MOS system
start ing wi th  AUS men nearing the end of their coninitment and working
back through all AUS men in base as required, then turning in a similar
manner to RA men in base, and finally forcing out career men in base
if the system is to be reduced that far. In reducing the returnee,
assignable, and nondeployable categories, men are taken out in propor-
tion to the total available.

SECTION 41

C SECTION 41
C SET OUTPUT VECTORS NOT PqFVLOUSLY PREPARED

IF ( JUMP2—I)228 ,229,229
228 CONTINUE

NCPLP(NT)=NOPL 
-4

Co 182 I 1,LAUS
182 NDPLP (NT) N1)PLP(NT) .IBAUS (I) I -

*

CO 183 I 1,LRA
183 NCPLP (NT)=NOPLP (N1).I9pA (1)
229 CONTINuE

IF (JUMP2—1I224,225,22~
224 CONTINUE

IGR AN UCNI )= ITOT
NT OT OR C NT) JTOT
ICOMP (NT ) JCLC
ICAR (NT) 0
00 121 1 1,LC

121 ICAR (NT ) ICAR (NT)-.JC (,)

~ s CONTINUE
IIEP4=o
Ca 1P34 I~~~,LS

184 ITEM TTEM+JS (I)+MAUS (i),MRA (I)
J5T ITEM
IF(JU MP2—1)234 ,235 ,234 

—

234 CONTIN u E
ISTACT (NT) IIEM

?3~ CONTINUE
LF (JUMP3—2 lO0,171,170

170 CON1INUE

In Section 41, the remaining output vectors are set : NDPLP, those
permanently nondeployable; IGRAND , the total number in the system; NTOTCR,
the total career in system; ICOMP, the number in the assignable category;
ICAR, the number of career returnees; and ISTACT , the number on hand in
short tour. JUMP3 is tested to determine whether monthly print out is
required .

- 39 - 
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SECTION 42

C SECTION 42
C OUTP UT OF RESULTS FOR P4O~jT~

PRIN T 600.NT
PRINT 300
PRINT 3O1,((IAUS (I,J).J~ 1,LS),Iu1,LAUS)PRINT 302
PRINT 301~~((IR A (I~ J),J~ 1,LS),13I,LRA )

171 CONTINuE
PRINT 400.NT
PRiNT 300
PRINT 301,(MAUS(I) , I :1,LS)
PRI NT 302
PRINT 301,(MRA (I),Is1.LS)
PRINT 303
PR 1NI 3 O 1 , (J S ( I ) , I~~1, IS )
PRINT 304
PRiNT 301,(I8AUS (I),I!1,LAUS)
PRI NT 305
PRINT 301,(I8RA(I),I=j,L.C)
PRINT 127
PRINT 30 1.(JC( I) ,Is l ,LC )
PRINT 328
PRiNT 30 1.( I I3A USN( I) . j= 1.LAUS)
PRINT 329
PRiNT 301. (IHRAN(I),i~~1,LR A)

In Section 42 , monthl y tour matrices are printed if JUMP3 > 2; tour
vectors are printed if JUM P3 > 1.

C SEcTIo N 42.1
C END LOOP FOR MONPILY PRO~~~SS1NG

100 CONTINUE
IF ( JUMP? — ) )  1lO~~1IO~~1),

111 ~JUMP2:1
GO TO 103

110 CONTINUE
IF (JUMP3—I ) 112,l13~ 11~113 CONTINUE

Section 42.1 is the end of the monthly updating loop. JUMP2 is
tested and reset to run another simulation when desired . In this simu-
lation, no additional new trainee input is allowed and number of returnees
and their average base tour are calculated . If the second simulation is
not wanted, JIJMP3 is tested to determine if sumary vectors for use by
the capabilities should be printed .
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SECTION 43

C SECTION 4~4
C OU1PUT OF SUMMARY vECTOw~ FOR FULL SIMULATION PERIOD

PRINT 335
PRINT 353,SAMP
PRiNT 311
PRINT 3 0 1, ( M( J U O T ( I) . I— 1 , NT I M E)
PRINT 351 -

PRINT 301. CISTACT (I), j—1 ,I~J1IM€ )
PRINT 336
PRINT 301, (NDPLP(l),I-1,NTIME)
PRINT 337
PRINT 301,(NOPLT (I),I-l.NTIME)
PRINT 338 - 

- -~

PRIN T 30 l, ( ICAR( 1) , 151,MI IME )
PRINT 42b
PRINT 301,(MWET (I),I~~1,NTl ME)
PRINT 339
PRiNT 301. (INEED (I),I 1,NTIME )
PRINT 406
PRINT 3O 1.(J NEEC( I) , -I I,NTIM~~)PRINT 140
PRI NT 301e (INST(I )~~I 1,NT IME)
P~~1NT 341
PRINT 301, (ICOMP (I),I?1,NTIME)
PRINT 343 

—

PRINT 301,(KAS (I),I=1.NTIME )
PRINT 344
PRiNT 301,(KAS2 (I),I 11NTI ME)
PRINT 347
PRI NT 301.(IETS (I),1=).PITIME)
PRINT 434
PRINT 301,(IFOUT (I),I~~I,NTIME )
PRINT 349
PRIN T 301,(NTOTCR(I) ,I., .),NTIME )
PRIN T 348
PRINT 301. (IGRANO(I) .Is 1,N1IIIE)
PRINT 324
PRINT 301 , (NEEw ( I)~~Ial.MTIMF~)
PRINT 330
PRINT 3 0 1, (NEW ( I) , 1 1.NTIME )
IF ( JUMP2 1) 231~~230, 231

230 CONTINUE
PRINt 325
PRINT 101,( IRET( I) ,1 I,NI IME )
PRINT 326
PRI NT 323,(XTR(I),Ial.WTTM F )
PRINT 192,LC
PRINT 301, ( IOV~ LC(I) . I3 l,NTIME )

231 CONTINUE
112 CON1 INUE
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In Section 43, vectors of information for the capabilities analyst
are printed along with appropriate labels.

Definitions of Vectors Printed

MQUOT - monthly short tour quotas

ISTACT — on hand in short tour

NDPLP — number permanently nondeployable

NDPLT — number temporarily nondeployable

ICAR — returnees in base with less than LC months

MRET — returnees who complete short tour and go back to base

INEED — number of replacements needed by short tour to fill quota

JNEED — number of replacements sent to short tour

INST = number in short tour before JNEED is sent :!
ICOMP = number in base with more than LC months

KAS = casualties to Army . Since a rate is used , the MOS with few
expected casualties may show none.

KAS2 = casualties to short tour; early returnees

lETS = number leaving the system at the end of the i r  f i r s t  term
of service

IFOUT = number forced out to stay within authorized strength

NTOTCR = number in career system after first term of service

IGRAND = total number in system

NEEW = calculated additional training output needed

NEW = scheduled training output

IRET = number of early returnees required if no additional input
is allowed

XTR = the average base tour for IRET

IOVRLC = number of returnees who have had sufficient rime in base
( for no additional input case)

- 42 -
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SECTION 44

C SECTI ON 44
C PR~ P4 RA T ION AND OUTPUT oç LE0G~.H SHEET SUMMARY
C S~ CT IC N 44 .1
C AOl) TPS A LLOWANC E TO TINg ZF.RO A UTt .$O RIZAT ION

IY~~(RTPS~~IAU THN. .5)
‘1 L~~(1)zIAUTHN .IY

DC 130 I 1,4
la).)

1 3 0  L 6 ( J I = I A U T P u ( 1

ICUOTN=IUUOTN.NPAT
IX a( RTPS* IAU THN , .5)
LS (1)aIX — NPAT

At this point, the simulation and output for the analyst are corn-
pleted . The remainder of the program is concerned with production of the
suninary for management. The program steps preparing the sununary are ex- - 

- 

-

plained by coninent cards in sufficient detail that no further explanation
is offered here.

C SIC I ION 44 ,?
C CALCULATE BASE AUTMO~~IZATI0NSCC 27? I 1.4

JzI,1 -.5

27? JBAS E(J) J A U T H ( I)— I O U0T ( I )
C SECI ION 44.3
C COI4RECT TPS ALLOWA NCE TO EXCLUDE paTIENTS IN SNORT TOUR

CC 293 I ?.5

293 L5CI ) IAUTH (J) — JAUTH C J) —NPAT
C SECTIO N ~4.4
C CA LCULATE SCHEDULED NEW DEPLOYMENT

L12 (1)=NQ (JOT (1)—I QUOTN
CC 274 1a2,4
J~~1—1

274 L12 (1)-=NQUOT (I)—NUUOT,J)
C SIC1 leN 44.5
C CALCULATE ROTAT ION REPLAC EMFNTS

CC 427 I a l , 4

Lc ( I )  =0

Js I*b

DC 427 IlaIc,J
427 1.9 ( 1)  aL9( I) •MRE T ( II)

— C SECTIoN 44.6
C CALCULAT E HEQUIRED OTHE R RFPLACEP~~NTS

L) 0 ( l ) a I U U OT N — N S T
CC 401 1 2,4
Jsi—1
I(aJ•6

4 01 L 1 O ( I ) a N U U O T ( J )— I S T A C ’ r ( K)
- 43 -
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C SECTION 44.7
C - SUM CASUALTY REPLACEMENTS NEEDED F~~R st~ MONTHS

00 432 111,4
L)111).O
J.I~ 6

DO 432 IIaK.J - —432 L)1(I) .L11(II.KAS(II) .~(AS2UI)
C SECTICN 44.8
C TOTAL DEPLOYMENTS SHOWN ON SUMMARY SHE~TJEXTa—IEXT -

- - 
-

DC 273 1.1,4
273 L)4( I) .L9(I) .L1OCI) .L12U) .L11 t 1) .JEX T

C SECT ION 44.9
C SUM NUMBER LEAVING SY ST EM AT END OF FT RST TER M OF SERVICE IL2 2 ( 1) . NTOT

00 288 1.1.4
Jz6~ I - .

“
~~ ~

K aJ—5
L2OCI).0
00 277 II.K ,J

277 L2O (I)~ L2O (1),IETS (II~288 L2011).—L2011)
C SECTICN 44.10
C SUM CASUALT IES TO ARMY .5

00 433 Ial,4
L21 (l~sO
JII•6
K.J—5
DO 433 IIsK,J

433 La1(I).U1(1 —K*S( I1)
C SECTION 44.11
C SUM REQUIRED ADDITIONA L NEW TRAIN iNG OUTPUT TO ALLOW LC MONIPI~ iN BASE

00 278 1.1,4

Ks J—5
LP8CI).O
00 278 II.K,J

278 L28(I) .L2$(I).NUw ( I I~ 
‘

C SECTION 44,12
C SUM NUMBER FORCED OUT OF SYSTEM TQ R(MatN UNDER AUTHOR IZED STRENOTIl

00 281 1.1.4
I.30(I).O
,J.6 .I

Do 281 IISK,J
281 L30 (I).L30 (I).IFOUT (I1)

— _____________________________
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c SEcTION 44.13
C CO*UTE NUMBER IN SYST EM AT START OF 5j~ —MONTH UPDA TING

LI7 (1).NTOT
.5 - 00 435 I~ 2.4‘Jul—I

635 L17(1) 1L17(J) .L28(JI~ L3O(J), I6RO6(J I .INPT (J),L 20 (J )eL2 1 (4 )
DO 276 1.2.5

.5 4.1—1

.5 276 L22 (I)sL17IJ).IGRO6(.j~ .L2OIJ) .L2l (J).1NPT (J)
- .5 - 

C SLCTICN 44.14
C CALCULATE NUMBER IN SHORT TOUR WIT h OUT 4flD IT IONAL TRA INEES .5 - -

- -  

-

Do 279 111,4
,JuI*6 , 

-

279 L24 (l)IISTACT (J).L28 (,) ~~~~~~ 
~~~~C SECTION 44.15

C PUT RETUR NEES WITH UNDER LC I~ONT PIS AN D NONDEPLOYABI.ES IN OUTPUT VECTORS - - .5

L25 (ib .O
00 280 1.1,4
L25( 1)sL25(1) .NC(1I

KsI.1
280 L .5 (K)u ICAR (J)

00 402 1*1.4
I~uI*6

402 L26 (I)INDPLP (K) .NDPLT(hC ).5 
C SECTION 44.16
C CALCULATE TOTAL LINE

Do 403 1.1,4
.5 4a1•1 .5

403 L27 (I)uL24 (I),L25C4).L26 (I)
C SECTION 44.17
C CHANGE SIGN OF TRAINEE INPUT FOR LTNE 28

DO 289 1.1,4
289 L2811)s—L28 (I) I

C SECTION 44.18
C CORRECT SIGN OF TRAIN IE INPUT ~OR LiNE 33

DO 290 1.1,4 -4
290 L33(I).—L28(I)

C SECTION 44.19 .5

C SET OVERAGE IN SHORT TOUR TO ZERO FOR TIME ZERO
IXzIQUOTN—NST
IF (1X)291 .291,292

291 IxsO
292 CONTINUE 
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C SECTION 44.20
.5 C CO~~ UTE NUMBEI~ OF SUBSTI TUTIONS AND PERCEN I OF SHORT TOUR QUOTA

x .Ix
Y.IQUOIN
*36 C j). C X/Y4. 0005)
L3611) .1*
IX~ L33 (1 ) .N (JUOT (1)’ ISTACT (6)
X.Ix
Y*NQUOT (1)
_ 3~~(2) sI X
*36 (2)sCX/Y~ .OO05)
I XaL33 (1) .L33 (2) .NQUOT (2)—I STAcT (12~Xl i x
Y.NQUOT (2 )

*36 C 3) s ( X/Y•. 0005)
IxzL 33 (2).L33 3).NQUOy C3 )—tST~~ Tfl~~
X zIx
Y.NQUOT (3)
L36(4)zIX
X 3 6 ( 4 ) . (X / Y + .0005) .5
IX~ L33 (3) +1.33 (4) .NQUOy (4)—I STACT (24-i
A u IX
Y*NUU OT (4)
L3615)aIX
*36 (5) • C X~’Y• • 0005)Do 285 1.1,5

285 X36 ( I)sl00.*X 36(I)
C SECTIO N 44.21
C SUN RETUR NEES WITH SHORT BASE TOUR AND CALCULATE AVERAGE BASE TOUR

00 286 I~ l.4
.5 J.I~6 

.5

KsJ— 5 .5
YP4ONSSUM.O
L37(I).0
Do 287 iI .K .J
L37 (I).L37 (I).IRET (II~
XsIRET (II)
YMON .YMON .X XTR (II)

287 SUM .SUP4.X
• IF (SUl4)294~294,295

294 L38 (I)s25.0
-GO TO 286

295 L38 (I)s (YMON/SUN ,.5)
286 CONTINUE

C SECTION 44.22
C PRINT SUMM ARY SHEET
C SLEW TO THE TOP OF NEXT PAGE

PRINT 352
• C PRINT SAMPLE CODE AT tOP OF SUMMARY SHEET

PRINT 353,SA MP

.5 
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PRINT LINE 1~ END QUARTER DATES
PRINT 354,(A(I),Iuj,5~PRINT LINE 2. R€QUIRE~~NTS SEC~ jON W LA DIN G
PRINT 355
PRINT LINE 3. SP%ORT TOUR REQUIREMENTS PLUS PATIENTS
PRINT 356.IQUOTN, (NOUOT(I),1.I.4)
PRINT LINE 4. BASE STRUCTU RE PEQUIRE .~~N TS
PR INT 357 .(JHASE (I) .I-~1,5)
PRINT LINE 5, TPS IN BASF~PR INT 358, (L5(I),I~ 1,S)PRINT LINE 6. TOTAL REQUI REMENT S
PRINT 359.(L6(I),IE1,5)
PRINT LINE 7. SIX MONy- ti PERIOD BE GYMMI NG AND END
PRINT 360. (B (I),Ia1,4i
PRINT LINE 8, DEPLOYMENT SECT!ØN AN D CALENDAR YEARS FOR SiX MONTH PERIODS
PRINT 361 ,(I8U),Ia1 ,~~)
PRI NT LINE 9. ROTAT ION RFPLACEM FNT S ~— - 

.5

PR INT 362 ,(L9 (I),Il1.4)
PR INT LINE 10, RE PLAC fME NT S To ELIMINATE SHORT FAL L OR SUBSTI TUTIONS — 

.5
PR INT 363 ,(LiO (I) .Iai.4)
PR INT LINE 11. SHORT TOUR CASUALTI ES

.5 PRINT 364. (LL1CI ).Iu 1.4 )

.5 PRINT LINE 12, NEW DFpLOYMENT rLANNE ()
PRINT 365,CL~2l1).1.i.4)PRINT LINE 13’ SHORT TOUR EXTENSIONS IN NUMBER ~OR 6 MONTHS
PR INT 366. (JEXT ,Iz1,4)
PRINT LINE 14. TOTAL DEPLOYMENT
PRINT 367.(L14(I),IuI.4)
PRINT LINE 15, NO INFoRMAT ION
PRINT 368
PRINT LINE 16, ASSETS SECTION HEADTNG
PRINT 369 .5

PRiNT LINE 17, A CTUAL ASSETS ON HANQ AT END PREV IOU5 6 MONTHS
PRINT 370. (L17 (I) ‘1.1.4)
PR INT LINE 18. EXPECT (D SYSTEM GROW TH
PRINT 371,(IGRO6 (1),I~~I,4)
PRINT LINE 19, SCHEDULED TRAINING OUTPUT
PRINT 372,( INPTII),I.1,4)
PRINT LINE 20, LOSSES FROM FAILURE TO REENL IST
PR INT 373,(L20(I) ,I.1.4)
PRINT LINE 21. CASUALTY LOSSES
PRINT 374,CL2I(I),I.i,4)
PRINT LINE 22, TOTAL ASSETS AVA1LA S~.I FOR USEPRINT 3?Ss(L22(I),Iaj.5)
PRINT LINE 23. NONDEPLOYABLES SECTION HEADING
PRINT 376
PRiNT LINE 24, NUMBER OF AVAILABLE ASSETS IN SHORT TOUR
PR INT 377 .NST ,(L24 (I).1s1,4)
PRINT LINE 25. RETURNSES WITH LESS THAN 24 ~~sTt4S IN BA SE

.5 PRINT 378,(L25(I),Iuj.5)

- 47 -
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PRINT LINE 26. PERSONS REQUIRED BECaUSE OF POL ’ICIES RESTR AINING ASS IGNMENT
PRINT 379,(L16(U,IuI.41
PRINT LINE 27. TOTAL WONflEPLOYARLES
PRINT 380.(L27(I),I.1.~~)PRINT LINE 28, DEF1CIy (IF ANV i
PRINT 381,(L28 (1),I.1.4~ .5

PRINT LINE 29, NO INFØRI~*T!ONPRINT 382
PRINT LINE 30, R(TURh~(S FORCED OUT OF MOS TO STAY *1 AUTHORIZED STRENGTH .5
PRINT 3A3,(L30 (I),Ia1.A)
PRINT LINE 31, NO INFORMAT ION
PRiNT 384 .5
PRINT LINE 32, POLICy ALTERNATIVES
PRINT 385
PRINT LINE 33. ALTERNAT IVE A , Ar1O ITIONAL SCfr400L OUTPUT
PRINT 3Bb,~ L33tI).I.1.4) t .5
PRINT LI NE 34 AND 35, NOT CALCULATEO RY CYRONII . SPACE FOR TRAINOR AND
STUDENT REQUIREMENTS
PaINT 387
PRINT 388 

.5

PRINT LINE 36, ALTERNATIV E 8.GRAOE SU8STITUTION RY NUMBER AND PERCCNTS
PRINT 389,HL36 (I).X36(I)),I.1.5)
PRINT LINE 37 ALTE RNATIVE C’ RETURNEES WITH LESS THAN 24 MONTHS IN RASE
PRINT 390,(L37(I),I.t.4)

.5 PRINT LINE 38, AVERA GV BASE TOUR FOR RETURNEES
PRINT 391,(L3~ (j),Iz1. 4).5 G~ TO 10 1

116 STOP
11 FcRpiAT~~ I5~
12 FORMAT (215,2F5.3)
16 FCRMAT (5*A5,LII6)
17 FORMAT (5*A5,6FS.3,15)
‘52 FCRMAT (42HOAUTHORIZAT .?ON FOR THIS SA~~ LE IS SHORT BY I5.4HMEN.6

1MIN THE 15. SP4MONTpi )
300 FCRMAT (2OHOSHORT TOUR LUS
301 FCRMAT (IH 1218)
302 FCRNATC?OHOSHORT TOUR RA
303 FCPMAT(2OMOSHORT TOUR CAREER
304 FCRNAT 2SHOBASE TOUR AUS RETURNEES
305 FCRMAT (3OHOBASE TOUR q~ RETURNEES306 FORMATUSHOCAREER BASg TOUR
309 FCRNAT 9A7,4I2
311 FCRMAT (2OHUMONTIiLY QUOTAS

.5 316 FORMAT (19HOCAREER SHORT TOUR
320 FCRMAT (3QHOPERM*NENTLY NONDEPLOYABE.E • IS)
323 FCRMAT (1H012F8.3)
324 FORMAT(5OHOREQULRED INPUT BY ~~NTH325 FORMAT ISOHORETURNEES WITH LESS THAN DESIRED 8AS5 TOUR
326 FORMAT (5OHOAVERAGE BASE TOUR FOR EARI~Y RETURNEES327 FCRMAT (2OPIOCAREER BASE TOUR
328 FORMATC3OHONEW AUS WITHOUT ST hISTORY

.5 - - 4 8 -
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AI1I1FNDIX 8. SAMPl E APPl ICATiON OF MODE!.

DATA LN Pt~T FOR EXAMPU

TA B US

Tahl~ 1%— I Ddt g has~- it~t e’r ~‘oniputrr l’t i~~r~ t ton s-)

Mont hi v s ot-I tout røqut rsrnsnt quot 8$

B— -

~ End mont h I

11— 4 • End month 1 ‘ ~~ I

B— ’’. End mont Li I.’ sliot -t t out m~it t i  ~-t~s (~~
‘

Fnd mont ii I - ‘ vt  I hout ~idd it  Ions 1 t rs in I n~ out put t I

1%— ( . Mi nt it .‘4 ot s i mul sI C on .‘— —no sddI t i  OtIS I tnput

- t~~It pu t vj’it ors t o t  ~ 1 I t tmt~ p~ ri OtI $

Ii—’) . Sut~,~*rv V ~~~~~~ t o Y  i8~~8~~~ifl~ flt
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APPENDIX B. SAMPLE APPLICATION OF MODEL

The sample used had 1684 people in short tour, 698 in base with
under six months, 616 with six to twelve months, 567 with twelve to
eighteen months, and 224 with eighteen to twenty-four months, and total
assets of 6329. Below is a listing of the data input with location by
card and column . Figure B-i shows the data deck set-up.

Data Input for Example

Used in
Card Columns Identification Example

Card 1 1-7 Summary sheet 31 Dec 67 .5
8-14 line 1, dates 30 Jun 68(Header card) 15-21 31 Dec 68
22-28 30 Jun 69
29-35 31 Dec 69

36-42 Jan - Jun
43-49 Summary sheet Jul - Dec
50-56 line 7, dates Jan - Jun
57-63 Jul - Dec

64-65 68
66-67 Summary sheet 68
68-69 l ine 8, dates 69
70-71 69

Card format (9A7, 412)

Card 2 1-5 LS, duration of 12
short tour

6-10 LC, duration of 24
base tour

11-15 NP, number of 6-month 4
periods simulated

16-20 Jumpl, quota control. 0
If 0, use quotas as read ;
if I change 1st year
quotas to linear incre-
ments from number pres-
ently in short tour.
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Used in
Card Columns Identification Example

21-25 Jump2, type simulation
desired. If 0, sitnula-
tion made computing
additional training
output required to .5
allow LC months in
base; if 1 simulation
made with no additional
training output but
with computation of
number of returnees .5
required and their
average base tour ;
and if 2 both the
above simulations are
made giving the re-
suits of two manage-
ment policies. 

L
26-30 Printer control . If 3

0 only summary sheet
is printed ; if 1
summary sheet and
summary vectors for .5
operations analyst; if .5

2 summary sheet, summary
vectors and monthly tour
vectors; and if ~ same

.5 as 2 plus matrices for
= ttoncareer categories.

.5 ODCSPER usage usually
requires a I for the

-: management oriented
sheet and the more coin-
plete information sum-
marized in the analyst’s
vectors .

Card 3 1-5 IKSTOT, total estimat ed 461
( 2nd batch control card ) monthly casualties

6-10 IPATOT, total allowance 693.5 

for patients in short
tour

.5 

11-15 RPNDPL, rate of perma- .048
nent nondeployability

.5 16-20 RKKAS , rate of pertna- .470
nent casualties

- 5 4-
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Used in
.5 

Card Columns identification Example

Card format (fl1 .~, 2F5.~~)

Card 4 -10 SAIIP, sample code

~

‘
, (t-ioS sample card 1) l i..1~ NST . number in short tour l6~4

l (-:~2 NC(l), number in base
with 1-i months 

.5

2~~ -:~~~ NC(2), number in base
with i-12 months

2 ’-)-~ )4 NC(3), number in base
with 12-18 months

.5 

35-40 NC(4), number in base
with l~ —24 months

41-46 NTOT, total number in MOS 662-~ 
.5

Card format (5X , A5, 616) - 
-

Card 5 6-10 SA}IP1. sample code 6
(MOS sample card 2) 11-16 IQUOTN , short tour quota 2650

for present period .5

17-22 IQUOT (1), short tour 3353
quotas for 1st 6 months

23-2~ IQUOT (2), short tour 3359
quotas for 2d 6 months

2O-~4 IQUOT (3) , short tour 3350
quotas for 3d 6 months

35-40 IQU Yr (4), short tour 335Q
quotas for 4th 6 months

= 41-46 IAUTHN, MOS authorization 6570
for present 6 months

47-52 IAUTH (1) authorization 7350
for 1s t 6 months

53-58 IAUTH (2) authorization 7365
for 2d 6 months

50-64 IAUTH (3 ) authorization 7~~ 65
for 3d 6 months

65-70 IAUTH (4) authorization 7~ 65
for 4th 6 months

- 55 -
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Used in
Card Columns Identi fication Example

Card format (5X A5, 1016)
- - Card 6 6-10 SAMP2, sample code 6

.5 
(MOS sample card ~~ 11-16 RTNDPL, rate of temporary 226

deployability

17-22 RCAS, promotion of .011
estimated casualties

23-28 RETNTI, retention rate .019
for AUS

.5 29-34 RETNT2, retention rate .019
for RA

35-40 RAUS, proportion AUS .316

41-46 RTPS, rate of transients, .148
patients, and students

47-52 LNCO, length of skill 20
development training in
weeks

Card format - 

-

(5x A5, 6F5.3, 15)
Card 7 6-10 SAM?), sample code 6
(MOS sample card 4) 11-16 IEXT, estimated short 90

tour extensions

17-22 IGRO6(1), estimated 105
growth, 1st 6 months

23-28 IGRO6(2), estimated 105
.5 growth, 2d 6 months

29-34 IGRO6(3), estimated 105
growth, 3d 6 months

35-40 IGRO6(4), estimated io~growth, 4th 6 months

41-46 NEW(1), training output 300
let month .5

47-52 NEW(2), training output 0
2d month

53-58 NEW(3), training output 0
3d month

59-64 NEW(4), training output 0
4th month

65-70 NEW(5), training output 0
5th month

- 56 -
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Used in
Card Columns Identification Example

71-76 NEW(6), training output 0 .5
6th month

Card format (5x A5, 1116)

Repeat cards 4-7 (sample cards 1-4) for next sample in the same batch.
Blank card after last sample card causes next batch cards to be read .
A blank batch card causes the model to terminate analysis. (See Figure
B-I on following page.)

The model set aside .048*6329 — 304 as permanently nondeployable,
and spread the 1684 in short tour evenly through the 12-month tour and
the six-month blocks of returnees from short tour in equal monthly parts
through the base tour. The remaining assets were put in the career
assignable category, JCLC. It was assumed at the outset that all persons
in the inventory were members of the career system. Later use of the .5 .5

model may require that the starting data base be obtained in a different
form. To meet this requirement, the data acquisition sections needed .5
(1 and ii) will have to be changed . The starting data base was in the
form shown in Table B-l at report writing time .

The computer also spread the short tour scheduled six-month in-
creases or decreases evenly month by month. Thus, the requirement of
3353 at the end of the first six months, plus 8 (allowance for patients) 

.5

for a total of 3361, was approached from 1684 in monthly increments of
279 for the first five months and 282 for the sixth month. The full
24-month sequence of quotas appears in Table B-2.

In the firs t period, losses of 4 men were taken from the short tour,
2 were casualties to the Army, and 2 were casualties to short tour.
Growth of 16 was added to the career deployable category and 1 to the
permanently nondeployable, 14 peop le extended their time in short tour,
126 were returned to base, and 407 new deployments and replacements were
sent to short tour. The 300 newly trained additions were divided between
the deployable and nondeployable categories and between RA and AUS accord-
ing to rates (.048 permanently nondeployable and .316 AUS) furnished for
the sample: 94 AUS and 206 RA, 4 nondeployable AUS, and 0 nondeployable
RA. Since the model used deployable old members of the system before
the new members, the new members were assigned to the appropriate sustain-
ing base tours. Tour vectors and totals after the first month updating
appear in Table B-).

The monthly updating process was repeated for 23 more months. At
the end of month 12, the system appeared as shown in Table B-4. The tour
for RA and AUS in the short tour area were carried as matrices.
(See Table B-5.)
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The vector sums shown in Table B-4 show the rep lacement schedules.
.5 Table B-” shows time in tour (columns ) and time in system (rows). After

the f i r s t  s ix  months , the model calculated (and simulated ) additional
t r a i n i n g  output  as needed . Note c i r c l ed  ent r ies  In Table B-5. Af te r
comp le t ing  the 24-month s imula t ion , t he model checked the t r a i n i n g  input
op t io n , Jump. , and , if desired , went through a second 24 months without
adding more than scheduled to the system. End month 12 under these con-
ditions appears in Table B-t~. The last month of the second simulation ,
Table B-’

~, shows the shortened career base tour due to the demand s of
the short  tour .

The sumary vectors are shown in Table B -c - , par ts  1 and 2.

The management-oriented su9i-nary sheet is shown in Table B-
( reduced for p r i n t i n g  in t h i s  report ’~. 

.5

The suninary reports on the system under examination at 6-month
intervals, and features alternative solutions to the con st rained system
depending upon which policies are decided upon. No attempt is made to .5
combine the separate management pol icy a l ternat ives .

L 
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