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““The DISTRO model is an adaptation of the SIMPO-I General Matrix Manipu-

lator (GMM). The adaptation was at the direction of a special monitor team

from the SIMPO-I Steering Committee, and required by the Program to Improve
Management of Army Resources (PRIMAR II).

Based on the GMM, a mass fiow model was developed to provide maximum cover-

age of policy-caused nondeployability. The model depicts the rotation, xep

replacement, skill acquisition, and retention aspects of a 3-char.cter MOS.

RS T ey A e L

It uses the results of the monthly projection of a basic personnel inventory

s%

2

by the GMM in a special computerized routine to predict distribution capa- %
bilities. Specific tour durations and service commitments, permanent and %
=

temporary dzployability factors, and delays after training or enroute to %
=

assignments are constraints on the availability of individuals for reassign- §
ment. i :;}E
& ¢’ =

r- k-

The present Research Memorandum describes the system simulated and the sections %
of the model logic that differ from the GMM. Instructions for model applica- ;%j
tion, a listing of the DISTRO computer programs for the mcdel, and sample input ;’%
and output are provided. E
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SIMPO I. DISTRO -- Distribution-Rotation Model

REQUIREMENT FOR MODEL

The major objective of the U. S. Army Behavior. and Systems
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Research laboratory Work Unit, Simulation of Personnel Operations

< (SIMPO I),has been to develop computerized models with which %;
’ management can study and evaluate persomnel policy changes. With :%
} such models management can consider well in eadvance the effect of {:%
proposed policies in relation to hypothetical events which seem %ﬁ;
7 likely to happen in the future. %
Under the Program to Improve Management of Army Resources]-'{ =
the original plan was for Project 5-1, “Developing Techniques for

= Assessing the Impact of Personnel Policies on Deployability", to :’%
develop procedures to assess quantitatively the impact of personnel ;_%
policies on deployment and readiness. Because the goal of this ;ﬁﬁ‘;
% particular project seemed to be almost identical with the SIMPO 1 %
objective, formal establishment of an Army study group to work on ;ji-%;
the requirement was dropped in favor of shifting responsibility to f%
a special Monitor Team from the SIMPO I Steering Committee. %ﬁ;
? , Work toward the goal of insuring that the Army Staff would ’%
have appropriate tools to assess the effect of policy changes (or j:
: continuance ) upon the number of men available for reassignment to 32
‘ 1/ Action Plan for FRIMAR I, McKinsey and Company, Inc. Page 1-16
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& selected area progressed as a joint effort of the Monitor Team and

the SIMPO I staff, with the latter providing plens and the Monitor

Team guidance. The final work plan provided by the SIMPO I staff

was rerorted to the Monitor Team in a summary report listing and

describing SIMPO I models. Major portions of this report are to

PR R A

be founé in BESRL Technical Research Report 1157, Summary of SIMPO I
Model Development.

Along with descriptions of all SIMPO I models actually in use
in late 1968, the repart gave plans for models scheduied for com-

pletion by the end of FY 1969. Of particular relevance to PRIMAR IT

AEEALE SRR WY Y i oo RLLRN S
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was the plan to adapt and extend a general model to simlate a

e

personnel system designated by the Monitor Team. The personnel

system modeled was selected as being one responsive to deployment-
inhibiting policies by Staff Officers of the Capabilities and

Analysis Division, Diwision of Procurement and Distribution, Deputy
Chief of Staff for Personnel (ODCSPER-CAD). The planned model, although
similar to other mass flow models coming out of SIMPO I, is concerned
with more interacting variables affecting deployment than had been

modeled previously. -

HISTORY (F SIMPO I CONCEFIS (F PERSONNEL ASSIGNMENT .
SIMPO I has recdgnized that for results obtained from simila-
tion models to approach what happens in the real system under the

conditions being studied, adequate representation of relevant system

z characteristics must be made. These characteristics are dependent
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upon the rules used by those responsible for operation of the system
and for use of the personnel in the system.g/ Individual differences

among system members must also be consldered. Depending upon the

urgency of the situation (either real or hypothetical) and the
hierarchy of values held by management, some members of a system
are less likely than others to be used to fill a given job vecancy.

Those more likely to be assigned to coverseas stations are said to be

more "deployable”. Within a given set of rules which fully describe

the limits: of use of system members for assignment to an area, a
dichotomy ot "deployable" and "nondeployable"” persons can be made

from those being considered for such assignment. The model used to

predict the status of personnel availability would need to meaning-
fully relate rules, system variables, and individual charecteristics

so that only "deployable" persons were used to £ill requirements,

if its predictions were to be valid.

From the beginning of the SIMPO I effort, BESRL scientists

have recognized the need to represent different levels of system
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2/ SIMPO I models can be compered to the real system with regard to

" both intermediate and terminsl output. Such comparisons can be
used either to evaluate the extent regulations are veing followed
in the system or to determine the adequacy of the model for pre-

. dicting system outcomes. In other words, & failure of model and

system outcomes to agree can be used to pinpoint system failures
as well as casting doubt on the validity of the model. Failure to
agree may be due to a logical error in the model or to a failure to
consider a critical variable. The first kind of error should, for
the most part, be completely eliminated prior to validation studies.

Comparison with the real system is not required to identify this
kind of error.
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usefulness for the individuals represented in the models. In the
very early bulk flow models, the operating personnel inventory was
discounted to make allowance for persoiis in transient, student,

patient, or prisoner status. Later models have had nodes (states)

representing stabilized assignments or recent returnees from

s b AR AR

assignment to combat areas. Some SIMPO I models have monitored
time before erpected terminmation of service in order that end-term
nondeployability might be represented. Avallebility indices have
been used to approximate the inhibiting effects of miscellaneous

categories of nondeployabiiity. Delay between system entry and
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first assignment has been considered in some models.
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The SIMPO I models have become increasingly complex as effort

S

i

has been made to depict more relevent aspects of the -:ystems being

Aot

simulated. Very early models represented the personnel system in

a steady-state condition with flows between nodes constant across

e A BT

T

time periods. This was not a bad approxims =0 long as mejor
shifts in force location or status did not ta. place. However,
the Vietnsz involvement brought a heavy buildup of force in that
area. The steady-state models could not realistically reflect the
changing situation. SIMPO I then turned to dynamic models in which
flows between nodes could be different from ocne time period to the
next. The early dynamic models used a vector of numbers at each
node in the model. At each update (each move from one time period
to another), groups of individuals completing fixed length assign-
ments were shifted, losses were taken, and groups in block n - 1

moved into block n of each node. Within the node vector, position

4




. O )
TTRIPITE, gy i B 4 ) Tt et Wl " it N
* g TN T '} i 1‘{ T AN i b v gy N A e v ' i s
T 'ﬁﬂﬂ};@ﬁ‘“ f o 3
GRS itipiaad s A
i

GRS

3

— TR e R, o
“WWM$MVWMWMM*WWWNWmM

it

T
A

T r‘!"l‘v‘lr“ ‘M “ﬁ““ﬁ ‘f‘:?\

TRV o v

S
e d

e

D
i g

it

e

SRR

gt O
"vhmw%“”

BT ey

represented time in state in the system, in location, or in grade.
By modeling carefully chosen rules for reassignment, and using

indices to represent nondeployability, & reasonalle abstraction

of the real rotation (promotion) system wes mede.

-Different enlistment terms with related variation ir reenlist-

ment rates caused SIMPO to move on to a metrix representation of the

model nodes. With a matrix it is possible to consider at least two

time measurements. Compared to the vector node, the matrix allowed

an additional variable to be monitored. The additional time veriable

was important to modeling the rotation-assignment system, sirce
both time in assignument and time remining until expected release
from the Army need to be considered when reassignments are made.

Heavy losses at the end of the first enlistment term can b> simulated

at the appropriate time in the matrix-node model. This was not

possible in the vector-node model.

SIMPO I models which use matrices for at least some of the nodes

are ACCMOD, DYROM II, the Career-NONcareer Model, and the General Matrix

Manipulator (Figure 1). The models are individually documented in

BESRL reports. (See references 1-h for reports on the models).

The General Matrix Manipulator (GMM) is a set of flexible, ccm-

patible subroutines with which a variety of personnel systems and policies

can be modeled. The GMM has been designed to allow for the rules of

flow between nodes to be furnished at the time of medel use, and to

allow the number of nodes to vary from one problem to another (Figure 2).

The GMM concept grew out of SIMPO I experience with several
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specific >dels which were efficient for a given system and a

limited .umber of personnel policies, but which had to be redesigned

for each dissimilar system or each new policy. The GMM stores most

system informetion in secondary areas of the computer (high speed

discs). Information on system status is alternately transferred

to the primary area where necessary calculations are made and thk-n

written onto a new disk when the calculations are completed. Thus, .
at the loss of speed and efficiency, the size of the system possible

in the GMM is dramatically increased over the capacity of the other

three matrix-node models.

DESCRIPTION OF TEE PROBLEM

e ! )

’

Existing policies impose constraints on the Army's ability to

bl

A il

A

meet overseas commitments. New policies being considered by menage-

\

ment may result in new restrictions. A data projection system which

bl s i
A

fails to consider existing policies or which does not provide for
consideration of anticipated policies fails to present a realistic
picture.

Until a short time ago, distribution capabilities were estimated
by Army management on the basis of number of jobs to be filled com-
pared to the total number of men with eppropriate skills in the Army.

Consideration was not given to such restrictive conditions as recent

R
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return from combat assignment or a short period remaining before the

N
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end of commitment. ILimitations on the usefulness of the early
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distribution report were recognized by ODCSPER analysts and tl.. need
was expressed for comprehensive model coverage of the many deployment-
inhibiting persoanel policies in effect,

Distribution of personnel to command elements, one of the five

functional areas of Army personnel management, was affected-by

rotation policy. Many separate policies were involved. Only one

year of involuntary s2rvice in Vietnam was normally available from

a two-year or three-year enlistee. Career service men vere allowed

to spend two years on femily-accompanied assignments for each year

spent on unaccompanied assignment. It was too costly of travel and

Job familisrizaetion training to use a replacement who hed only a

few months left to serve. Many assignment policies affected only a few

individuals each but together affected a significant number. Personnel
shortages in a particular grade or skil). level were covered by sub-
stitutions from the next lower, or scuetimes from the second lower level.
These and other similar considerations made it desirable to model
more than one skill level in the same system and to make provisions
to monitor time in tour and time in the system.

Since the GMM monitored two time dimensions in each matrix node
and allowed the number of nodes to vary depending upon the systems

modeled, plsns were made to use the GMM in a distribution-rotation

wass-flow model designed to provide maximum coverage of nondeployability.

THE DISTRO MODEL

Although an estimate of distribution capability was needed
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on the basis of number of persons available for assignment to

each commend element - the lowest Army segment directly affected

by the central repla.cemeht system - a more efficient computer model
vwas achieved by dividing the rotation-assignment system into model
nodes on the basis of tour lengths and rotation restiictions. After
system flovs were simulated between these areas, actual distribution
estimates could be made mathematically, considering the priority of
elements within the major areas.

Assignment areas represented in DISTRO sample problem were
Twelve-month short tour, STI1,
Thirteen-month short tour, ST2
Long tour, IT
Stabilized CONUS tour, SB
Other CONUS, €

Before oversess, Cl
After shart tour, C2
After long tour, C3
After CONUS, CL
The Infantry MOS (11B), which was selected for the sample problem,
has three skill levels, 11Bl, 11B2, and 11B4%. Within the two lower skill
levels, there are first term individuals under two-year and three-year en-

listments. Since representation of end-term nondeployability was required

At il ot b
R
'd AY Al

fits

R Y

il

in the model, it was important to provide separate nodes for the different en-

listment terms. A total of 40 matrix nodes was required to cover all combi-

nations of assignment area, skill level, and type of enlistment. The
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maximum size of any required matrix was 48 by 48, to provide occu-

pants of the CONUS tours at the beginning of the 2hk-month simulation

the possibility of remainiig in the same tour the complete simulation

period. (The SIMPO I OMM makes all matrices the same size.) See

Figure 5 for & tabular display of the nodes. Remember that each

node is a 48 by 48 matrix with rows representing months in assign-
ment, and columns representing rmonths in the system. Measurement
of time in the system for the career categories in the highest skill

level was not a factor under consideration by the DISTRO model.
However, the matrix node was required by the GMM concept.
Rotational and assignment flows are shown in Figure 4. 1In

addition to the flows in the figure,DISTRO covers the flow from the

*

lower skill level MOS to the higher and the flow from first to subse-

quent ehlistments. All three types of flow are under control of the

priority-of-fi11l1 rules input by the aralyst. Actual rules used in the

DISTRO example are shown later in discussion of the sample problem.
Computer programs for DISTRO are written in FORTRAN for the

Control Data 3500££omputer, with 32K memory. Two disks are required

for use as secondary memory. System simulations have required around

five minutes per month simulated.

£/

Comvercial designations are given in the interest of specificity
of information. Their use does not constitute indorsement by the
Army or by BESRL.
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DESCRIPTION OF TEE DISTRO ROUTTNES
The GMM contains an option, gpecified with the variable IDISTON, to
utilize an additional group of routines, called the DISTRIBUTION~-ROTATION
Model or DISTRO. These DfSTRO routines project distribution capabilities
of the personnel system being simulated by the GMM., As the GMM assigns
personnel to node clusters represerting tour areas, DISTRO determines how
many of these assigned personnel are deployable, or non-transients. At

the end of the GMM simulation, DISTRC accounts for other nondeployability

. factors such as patients and prisoners., It then distributes the remaining
"deployable" personnel to smaller groups representing command elements.

= This integration of the GMM and DISTRO routines to simulate the
essignment-distribution-rotation process is illustrated in Figure 5. Although
the logical sequence of the GMM routines remains essentially the same, the
interspersed DISTRO routines do slightly modify the assignment process by
introducing deployability factors.

The DISTRO application has one main subroutine or driver program,
called MAINDST., This subroutine has the same function in the distribution
process as the GMM driver program, MAINGMM, has in the rotation~-assignment
process - it determines the logical sequence of events. If the IDISTON
variable is positive, MAINGMM relinquishes control to the MAINDST driver

subroutine, T tur MAINDST either performs the necessary function or

relinquishes control to another subroutine, After the distribution cal-

= culations are completed, MAINGMM regains control and proceeds with the

simulation,
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MAINDST is a subroutine which consists of five sections with separate
entry points,

’!

Although all five sections are in the same subroutine, they

= function as separate entities. In order to familiarize the reader with the

2 distribution process, each section will be presented and described in detail.

Section 1 - Entry INPUT

R

E
c 2
c SECTION 1 -
c INPUT DISTRIBUTION PARAMETERS E
ENTRY INPHT 2
e READ 102+MPRLEV . ISUM =
- DO 18 I=1.NPRLEV =
1 ISTART=T#uT=NT+1 s
= 1STOP=]eNT 2
3 18 RFAD 101s (PRIO(J) 9 J=ISTART,1STOP) z
4 INPR=ISUMSNT E
9 REAU 1029 (GRPINPR (1) 41210+ INPR) =
- READ 1029 (NCRNODE (1} 41=)4NT) =
3 READ 1029MUMELEMoNUMMAT E
: READ 102» (MATGRPS (1) 9 [=) s NUMELEM)
= . READ 1029 (BEGROW (1) yENDROW (1) 9BEGCO;_ (1) +ENDCOL (T) ¢ I=1 sNUMMAT)
4 PRINT 103
: PRINT 105
- PRINT 106
e J=0
e DO 16 I=1,NUMELEM
= IF (MATGRP< (1) 4EQ.0)GO TO 14
= J=J+1
e Zgr:; 109.MATGRPS (1) yBEGROW (J) s ENDROW (J) +BEGCOL (J) 4 FNDCOL (J)
4 16
3 14 PRINT 110

16 CONTINUE

PRINT 104, (J,PRIO(J) 9J=1,ISTOP) -
RETURN

Prior to the month by month simulation within the GMM, Section 1

inputs distribution parameters. This input consists of seven cards, each

containing different variables.

=
B
‘Z
4
=1
=4
=
=2
=
e
23
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Table 1 shows the format and contents of

e
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Card 1.

Card 2.

Card 3.

Card k4.

Card 5.

Card 6.

C&I‘d 7.

Table 1

Parameters Input for DISTRO®

(1 Ccard) FORMAT (40I2)
NPRLEV, ISUM

(NFRIEY sets of Card 2) FORMAT (8F10.4)

(FRIO(J), J = 1, NT)

(1 Card) FORMAT (4012)
(GRPINFR(I), I = 1, INFR)

(1 curd) FORMAT (LOI2)
(NCRNODE(I), I = 1, NT)

(1 card) FORMAT(L40I2)
NUMELEM, NUMMAT

(1 Card) FORMAT (4012)
(MATGRPS(I), I = 1, NUMELEM)

(1 Card) FORMAT (4012)

(BEGROW(I), ENDROW(I), BEGCOL(I), ENDCOL(IS, I= 1, NUMMAT)

8DISTRO Parameters Input following Card 1 of GMM setup.
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these seven cards; the specific variables are defined in Table 2. These i:
parameters determine the characteristics of the total distribution process if
by describing the nodes which will be jointly distributed, as well as 3=
the nondeployability factors. For example, they specify the rows and %%
columns of each matrix node which will represent transients. Since %g
transients are not deployable and cannot £ill requirements within command . é%
E
elements, they must be eliminated from the node cluster distribution totals. ;
Section 2 - Entry ISUMAR %%
E
& C SECTION 2 =
E c CALLS SUBPOUTINE SUMMARY WHICH OBTATNS TOTALS E
ENTRY ISUmAR =
4 INDIV=INTINT=0 =
= CALL SUMMARY (NUMFLEM, INDIVINTOT) ;
EL C CALCULATE MAXIMUM DEPLOYABLE AVAILARLE IN TnUR AREA
= J=0
e 1sUM1=J=0
f DO 21 I=1.INPR
- IF (GRPINPR (I ) «GTe0) GO TO 17 i
J=J+] =
MAXDEPL (Jy=0 =
: Go 10 21 =
3 17 ISUMI=ISUM] +] =
=3 MAXDEPL { Jy =MAXDEPL (J) +GRPSUM(ISUM]) =
= 21 CONTINUE -
PRINT 117.1SUM1eJ 2
£ RFTURN Z
§§
f; Section 2 calculates the total number of deployable personnel, defined =
?; as nontransients, within each node and node cluster., The node deployable . §§
= - %’
total consists of all personnel within the matrix node minus personnel in g

i
13

the rows and columns representing transients. The node cluster totals

oty

represent personnel who are to be distributed as a single pool, e.g., 11Bl's

vl

in the gshort combat tour area.

18
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Table 2

Definitions of Variables Input to DISTRO

1. KPRLEV Number of priority of fill levels.

At each level minimum £il1 percent-
i ages are applied tc each node'or
node cluster requirements to deter-
2 mine the number of additionsl per-
- sonnel needed.
: Number of tour areas to be distri-

buted. (e.g., ST2-11B1 = one tour area)

i

Number of £ill percentages per fill

0

S
AT

]

level. NT' = the number of nodes cr
node clusters.
L. PRIO(NT) Percentages of fill for node or
clusters which are input for each

£ill level and which act like

'-"'p,\7xl‘,k tha "v‘ﬁf\ _",’pj,»‘“..i F V)

2

minimm £i11 rates.

i

. 5. INFR ISUM + NT
6. CRPINPR(INFR)

SRR A

Vector designating the tour areas

[
L

within priorities. A zero designectes

A

a new priority group, consisting of the

tour areas following the zero. The

Ty T e
RN ¥ ,v"*W“1m'r"‘:"‘"‘7\” \’"‘*“’: BELS At

LI RS

number of priority groups = the number

of zeroes. 7

e
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3 =
= =
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7. NCRNCDE(I)

8. NUMELEM

9 L] M‘M

10. MATGRPS(NUMELEM)

11. BEGROW(NUMMAT)
ENDROW (NUMMAT )

BEBCOL{NUMMAT )

3 ENDCOL{NUMMAT )

e e e,

=

Vector of critical nodes. A "1
designates that the node corres-
ponding to that eiement is a critical
node which must be filled to the
initial f£il1 level regprdless of other
lower priority node demsnds. -A "O"
designates a noncritical node which czn
be filled only as long as the other
nodes maintain their minimum £ill levels.
Number of elements in the MATGRPS
vector.
Number of r;ntrices of vectors which are
to be summed individually.
vector determining which matrices or
vectors are to be summed irdividually
and which aggregate sums are to be cb-
tained. Each matrix is summed in the
order listed in the vectar. Uron read-
ing & zero in the vector, the program
calculates an aggregate sum of all matrices
- since the previous zero.
Vectors which determine repoectdve in-

clusive row and column beundaries for
matrices tc be summed.

BEGROW

first row of matrix
ENDROW

1}

last row of matrix
BEGCOL
ENDCOL

first column of matr X

"

last column ol metirix
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These boundaries exclude personnel ;;%

]

7: in areas of the matrix which repre- im

- sent transients. %
i 12, PA(ISUM) Patiént or nondeployability rate

for each tour area. This percentage

is subtracted from the tour ai'ea. non-

o :5«&;..6 \zi&: "g;‘»qqm g@v‘g

transient sum prior to distribution to

5

the command elements.

o

5 15. NCAT Number of comuand elements to vhich |
ﬁ: & tour area is distributed. xﬁ
1 14. IDNC(NCAT) Identification or labeds for commend ?éi
IDNC1(NCAT) elements within a tour area. :%
; 15. RATE(NCAT) Rete of £ill for each commend element E
or percentage of authorizations for

; the command element wnich must be

filled.

16. NAUCAT{NCAT) Authorization for each command

element for a time period.

-
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Section 2 caluclates these node and node cluster totals twice within
the simulation of each time period - once prior to making any assignments

and once after all assignments have been accomplished. The first totals

-
5

of deployables are used during the assignment process to insure a minimum
number of deployable personnel within each node cluster. The minimum
level of requirements is compared with the variable MAXDEPL, the maximum

number of node cluster deployables, in Section 4 of DISTRO.

After all assignments have been made, the deployable totals are agein -
& calculated and stored on disks for use at the end of the simulation, These

latter totals minus other nondeployability factors will be distributed

i to specific command elements.

R S B SR

e

; Section 3 -~ Entry MODIFY

2 C

s C SECTION 3

e C MODIFICATTION OF REQUIRFMENTS FOR TIME PERION

by ENTRY MCD-FY

A J=LFVEL#NT=NT

b DO 6 I=1enMT 2
oy MIN(I) =0 3
J=oe1 .
- IF(IFILL=1)9410

i3 Y NEEDS(I)=NED(I)#PRIO(J)=-ACT(I)

- IF(NEEDS(T)) 39444

%; 3 NFEDS(I)=n

Go T0 4
10 NF(I)=NEE 'I)#PRIO(I)-ACTUAL(I)
IF(NE(I))119494
11 NE(I)=0
4 IF(MAXDEP) (I ) LTNEEDS(I )IMIN(I )= "
& CONTINUE
IF(IFILL=1)12,13
12 PRINT 1074(I4NEEDS(I)oeI=14NT)
PRINT 1124 (NED(I)oel=14NT) -
PRINT 1134 (ACT(I)eI=14NT)
ISTART=LEVEL#NT=NT+]
ISTOP=LEVFL#NT
PRINT 114 ,LEVEL 4 (PRIO{T)9T=ISTARTHIQTOP)
PRINT 115.(NCRNODE(I)4I=14NT)
PRINT 1164 (GRPINPR(I)4T=14INPR)

B R L O SR e

Go 10 s
13 PRINT 108,(I4NE(I)eI=]14NT)
5 CONTINUE o0
RFTURN

R S A e

e TS AR SN R R
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In order to prevent the higher priority nodes from completely
depleting the lower priority nodes, MAINDST inputs several levels of £1i1l
percentages, The first level of percentages represents a minimum manning
level which must be filled for all node clusters, if possible. Successive
levels, which may be higher, must be filled only if personnel are available
above the minimum manning level. Section 3 multiplies these fill per-
centages by the node cluster requirements to obtain the manning levels
which will actually be filled, Control then returns to the MAINGMM which
attempts to fill these requirements., After the first level has been
filled, 3ection 3 again modifies the original requirements, this time
f; using the next highest percentages until the last level has been filled

or until no more personnel are available for assignment,

Section 4 - Entry MINIMUM

C SECTION 4
C MAINTAINS MINIMUM LEVEL IN TOUR AREAS
FNTRY MINTMUM
INEMAND=NFEDS (MATOUT)
IF (NCRNODF (MATIN) «EQGs 1) GO TO 25
IF (MAXDEP] (MATOUT) +LE, IDEMAND) GO Tn 20
IF ((MAXDEPL (MATOUT) =SYST (MeLEN) ) «GE, IDEMAND) GO TO »5
IOVER=MAXNEPL (MATOUT) - IDEMAND
IHOLD=SYST (MyLEN)=IOVER
SYST(MeLEN)=IOVER
- Go To 25
% 20 IHOLD=SYST(M,LEN)
e . SYST (MsLEM) =0
MIN(MATOUT) =}
25 CONTINUE
RFTURN

Section 4 maintains a minimum number of deployable persounnel within

each node cluster. The node clusters cannot be depleted below this level

23
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unless minimum manning levels within the critical nodes cannot be filled.
When a node has been depleted to its minimum manning level, a flag variable,
called MIN, becomes a positive number., This flag signals the search

programs in the G'M, called FILUP and LOCK, to stop searching in this

Sibatitleabatan

particular node. This signal can be overridden only if personnel are

needed to fill up to the minimum level in critical nodes.

%}uﬁg‘ E‘E\“ o,

Section 5 = Entrv IADD

R

C
c SFCTIGN § &
c CALLS SUBROUTINE ADDUP WHICH DISTRIRUTES NONE CLUSTFRS AMONG =
c SPECIFTC DISTRIBUTION AREAS, g
ENTRY 1ADN §
CALL ALLOCATE §
RF.TURN 3

At the end of the simulation,HAINGMM transfers control to Section 5

of MAINDST, which in turn calls subroutine ALLOCATE., Subroutine ALLOCATE

:
‘Ij‘zr
E
-

5

is the real core of the DISTRO routines; it actually distributes the
deployable personnel within each node cluster and time period to specific
command elements. This distribution process is illustrated in Figure 6.

Given the number of nontransient personnel calculated in Section 2 of

RIS OVLT TR LT

MAINDST during each time period and the percentage of other nondeployability

i

factors for each node cluster, and given the command element authorizations
and fill rates, subroutine ALLOCATE distributes the deployable personnel

to their respective command elements.,

In order to accomplish this process, subroutine ALLOCATE inputs five

T R W AT

different types of cards 1listed in Table 3 and defined in Tahle 2, This

e e T e e ot T £ S T B T s ST
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Givewn:

@). Toﬂoﬁ;m” :'l‘ Toor Arex Tota) = Trawnsients
D= T:,:l; AreaTotal * (1= P Percent & Nomleplo,d:ks)

Ransents

(). Hg"-'CommuJ Element Authorizatien
R,: Command Element Rade oF Fill

£R= £(A*R)

Diadribote: AMang Gommand Elements
.Qa‘u'h'on'.

D I ’ru‘}tt than £R,

Dishibote A#R, 4o Command Element X,
A ¥ R to Command Element Ya_ \ o¥c.

SorpluS: I~£ﬂ
B It Dis less thaw ZA,

Distribute V/LR * A, t6 Command Element X,
D/4n *f b Command EClement 6T

Shoatdnll = D - 2R

FIGURE 6. THE DISTRIBUTION PROGESS
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Table 3

Data Input for DISTRO 2

Ccard 1. (1 Card) FORMAT (8110)
(PA(I), I = 1, ISUM)

ISUM SETS OF CARDS 2, 3, and k4.

Card 2. (1 Card) FORMAT(I5,{10(Ak4,A3)))
NcAT, (IDNC(J), IDNCL(J), § = 1, NCAT)

Card 3. (1 Card) FORMAT (16F5.4)
(RATE(J), J = 1, NCAT)

Card 4. (IAST Cards) FORMAT (8I10)
(NAUCAT(J), J = 1, NCAT)

DISTRO Data Input follows Card 9 of GMM setup.
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dnta input describes the command elements, their fill rates, and authoriza-
tions. Also input are nondeployability pertentages for each node cluster.
These percentages represgnt patients, students, and other nondeployables
except transients.

The Distribution process in subroutine ALLOCATE, which is flow-charted
in Figure 7, will be briefly described. The number of deplo&able personnel
within a2 node cluster (D) equals the product of the nontransient personnel
in that node cluster times one minus the percentage of otner nondeployability

factors for the node cluster (1-PA). This number, D, must be distributed
to command elements which have certain requirements. The total reguirements
(A) to be matched against D personnel equal the sum of the individual
command authorizations times their fill rates. Thus, the problem is
simply to distribute D personnel to fill requirements. If there are
enough personnel available, i.e., if D is greater than A, then each command
element receives its total requirements and the remaining personnel are
surplus. Normally, hoWwever, manpower requirements exceed the manpower
resourcas, i.e., D is less than A. In this case, each commané element
receives only a proportion, D A, of its requirements. (This process is
repeated for each node cluster in each time period.) The SIMFO II version
of DISTRO will modify subroutine ALLOCATE so that it will distribute all
personnel based on the world-wide availability.

The DISTRO ocutput presently lists the following details:

1. node cluster

2. time period

3. node cluster nontransients

27
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node cluster nondeployability )

A

5. node cluster deployables (D)

iy

6. command element

i

o

7. command element authorization

b 8. command element £il1 rate
=

9. number allocated to command elements

Rl

L

i

it

E: 10, surplus

Other information can be output at user's demands,

S T

4

I‘M:

23 2
2 ég
z =
e =

i

i

G A S e SR
AR e
AR

o
el

4

e ot o

Al
pady
i

R At L TR G L A 11

Y
5
bii

it St o
|

T
TR
.

i

RIS Mﬂ‘

2
,

sl

"

AP,
LAk L

*

¥

BN bt

i

n"‘
n
O
-
i

b A
A

v

Haohe

b
b

=
=
.
é%
=
=




R e Rt » « G T T TSN E At Eop g R ST 3
N ETTEE ifg%‘&iﬂé&g%ﬂﬁ%iiﬁﬂ%fﬁﬁw‘»%ﬁ%@w, S TR ST el g S
S 2t e i TS et e - = % EASE ;

g ) P32
DISTRO SAMPLE PROBLEM §
To expect a computer model, based on broad estimates of %
parameters and system characteristics, to simulete any system f%
accurately is to expect the impossible. In order to output ' ‘?‘%t
accurate detailed data meaningful to management, the user.mst %;
provide at least as detailed and accurate a data base for input {%‘5
to the model. ODCSPER CAD has spent an extensive amount of time ] %
providing the limited information we now have aveilable for this %
sample problem. Nevertheless, the data input still contain many %ﬁ
gaps. Thereare no date on the time spent in the assigonment area %
or on the time in the service for overs:ea.s personnel. Only a §
4 gross inventory of components (AUS and RA noncareer versus RA %
career personnel) within each MOS in the command elements is %
; available, etec. Since the detailed input data are.difficult, if %;
not impossible, to obtain at the present time, the systems analyst %
has made some assumptions about the available information in the
t development of data for this demonstration problem.
SYSTEM DESIGN
The system to be modeled covers eight assignment areas of . 2
:‘ the Infantry MOS family, 11B. Within this MOS family, there are ;
: three skill levels: 11Bl, 11B2, and 11B4k. These skill levels . §§
can be further classified by components of AUS and RA noncareer h §
jii personnel in the 11Bls and 11B2s and RA career personnel in the gé
11B4s. In order to model all combinations of these eight assign- -
ment areas and five skill level-componant categories, 4O matrix

30 .
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nodes ere defined (see Table L4). Each node represents one

component within one MOS skill level in a specific assignment

area. Within the GMM-DISTRO computer routimes, the nodes are

. identified by both 2 node number and e node reference number.
Teble 5, printed as part of the computer output, lists the total
number of assets in each of the eight assignment areas, referred
to as node clusters, and the assets in each of the 40 individual
MOS-component areas, referred to as nodes.

In order to spread the assets throughout the time periods

R b

in the individual nodes, the personnei are essumed to be evenly =
distributed throughout the length of the node. For example, of

the 9944 assets within the first node (ST1-11Bl1-RAs), 904 people

e g
ik

are placed in each of the eleven time periods in the node. Time
in the service is assumed to have a correspondingly even

distribution.

AR

Within each of the 40 nodes, the personnel assets are

AR

-1

input by the amount of time which they bave spent in the tour,

or assignment aree, and in the system, or service. Row and

i

ML
e b ek

o

column coordinates, representing these respective time dimensions,

(AN
i

locate each group of persomnnel in the node. Using program FILL,

b
FERRR G

‘qéﬁﬁ“r\ :K;.

these coordinates and the number of people located in the position

'

_ by the coordinates are wriiten onto a permanent storage disk from

which they are input tc & temporary storage disk by the Tour Deck

R

AT
it

Setup cards (see Figure 8 for the complete problem date setup).
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ASSGN,

AREA
CODE NO.

TYPE CODE NO.

MOS

TABLE &4

SKILL
LEVEL

COMPONENT

1 ST 1

1

10

1181

1182

1imB2

11B4

32

NC-RA
NC-AUSB
NC-RA
NC-AUS
CAREER

NC-RA
NC-AUS
NC-RA

NC-AUS

NC-RA
NC-AUS
NC-RA

NC-AUS

NC-RA
NC-AUS
NC-RA

NC-AUS

TOUR AREA DESCRIPTION FOR GMM-DISTRO SAMPLE PROBLEM
TOUR AREA

NODE NO.

NODE
REFERENCE

NO.

1
2
b)
I
5

O O N o

10

12
13
b
15

16

17
18

19

1,1
1,2
1,3
1,4

2,2
2,3

2,5

3,1
3,2
3,3
3,4
3,5

4,1
4,2
4,3
™
4,5
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Table 4 Cont.

ASSGN, TOUR AREA MOS
AREA SKILL ‘
CODE NO. TYPE CODE NO. - LEVEL COMPONENT NODE XNO.

5 C1l 13 11B1 NC-RA 21

NC-AUS 22
14 1182 NC-R4 25

15 1184 CAREER 25 2,2

6 c2 16 1iB1 NC-RA 26 6,1
NC-AUS 27 6,2

17 1182 NC-RA 28 0,3
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NC-AUS 29 6,4

18 11B4 CAREER 30 6,=
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7 c3 19 11B1 NC-RA 31

NC-AUS 32 7,2

il

=

20 11B2 NC-RA 3

0
.

IC-AUS 3h 7,k
21 11B4 CAREER 35 5

e
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W
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cL 22 Bl NC-RA 36
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=9

8,1
NC-AUS 37 8,2
23 1182 NC-RA 38 3,3
NC-AUS 39 8,4
24 11BU CAREER 40 8,5
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ASSETS AT STARTING STATE OF THE SYSTEM
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FIGURE 8. DATA INPUT FOR SAMPLE PROBLEM
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Table 6 shows the locations of all personnel at the starting
state of the system. The printout gives the time in tye service
and the time in the tour, followed by the number of assets in
each nonzero element in the node. For example, in the first

node, there are 904 people in their sixth month in the system and

bt et i b R

their first month in the tour, 904 in their seventh month in the

)

Sy

system and their second month in the tour, ete.

st Nt i
L

i

Parameters and control vectors input to the GMM are pre-

sented in Table 7. The simulation of eight assignment areas

k|
E

(node clusters) and 40 assignment area-skill level-enlistment
groups (nodes) will run from month one to month four. Flow
rules include 218 priority-of-fill rules, 48 initial and 20
finel transfer rules, and two lest resort rules. The LENGTH
and OUT vectors respectively specify the length of service
and the loss rates for each of the 40 nodes. Vectors, which
are input at the beginning of each time period, are tour area
requirements (NEEDS(1)-NEEDS(4)), and input from outside the

system (I0S{1) - IOS(k)).

SYSTEM FLOW

3 The data to which the GMM-DISTRO simulation is the most
z; sensitive are the flow parameters and rules. These parameters
;f - determine how closely the simulated system reflects the real

ég world situation. Careful design and thorough systems analysis
L

must precede this part of the data preparation. For this
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P/RAMETER NAME

ID

NTOUR

FIRST
LAST

IFILL

MAXSUB
CICS
MAXLEN
IRT

PDW
IDISTON
IPUNCH
NOIT
NOFIRST

NOLAST

VECTCI. NAME

NEEDS(1)

Py g T S B R S e

TABLE T

GMM INPUT FOR SAMPLE PROBLEM

53505
7934

.Elements in vectors are presented in & row by row order as they

7836
6081

were input for the sample problem.
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VALUE INPUT
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Table T cont.

VECTOR NAME ELEMENTS IN VECTOR

e T R R

NEEDS (2) 53505 7715 14308 7428
7965 6160 996 0

(SR

R

NEEDS (3) 53505 473 14537 Th72
7996 6119 991 0]

T AT e
" ?"-:"u‘p

ShtRS T

NEEDS (%) 53505 4T3 14766 7515
8027 6138 986 0

PR

WERTEY

PO
JRRSEMERA

v

10s(1) 4450 hl50

105(2) 4450 Lu450

VTG

105(3) 2575 2575

2

Kb o g

A

LA A g
*‘y‘:\":‘\"» iy :r R
sy ki

10S(4) 2575 2575

LENGTH 12 12 12 12 12 13 13 13
13 13 36 36 36 36 36 26

26 26 26 26 47 Y7 k7 L7
L7 k7 L7 47 W7 47 47 47
47 47 L7 yd 47 L7 47 L7

RSP

m
T

s b SN s

OUT .2134 .0970 .1090 .0656 .0892 .213% .0970
L0656 .08%2 .2134 .0970 .1090 .0656 .0982
) .0970 .1090 .0656 .,0892 .2134 .0970 .1090
3 .0892 .213% .0970 .1090 .0656 .0892 .213k4
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sumple problem the BESRL scientists worked closely with
ODCSPER CAD. The complete set of flow rules use in this
demonstration run, however, has not been verified by CAD.
Promotions, or horizontal movements, between MOS skill
~evels are reflected in the initial transfer ruies. In the

exemple shown, the following transfers occur:

® At the 1T7th time period, 90% of the 11Blis are
promoted to the 11Bis.

At tie 2lst time period, 90% of the 1182s (R4) &nd

p of the 11B2s (AUS) are promoted to the 11B4s (RA);
1p of the remaining - 11B2s (AUS) end 1 % of the
1181s (AUS) are lost or transferred out oI the systenm.

¢ At the end of the 33%rd time period, 100% of the 1lBls
(RA) and 11B2s (RA) ere lost to the system.

In order to reflect these horizontel movements, 42 initial
transfer rules were generated as shown in a computer printout,
Table 8. The user must input a separate rule for each node
t0 node nmovement. In this demonstration run, transfers, or
movements, vere not mede in the CONUS after COKRUS
(C5) end the CONUS after STAB (Ch) tours.
The followinz rules of vertical movement, flow between
assignment area nodes, were modeled:
1. Movement time from receipt of orders to movement
is three wmonths includinz one month transient
time, i.e., from the time a group is ordered to
the ST, three months will elapse before they arrive
in the ST.
Two months delay from graduation from AIT until they
cen be ordered to ST. (fuus for individuals ordered
to CONUS and then to ST, total time to reportinz is

five months, combining remerks 1 & 2.)

Trensient time for moves from oversezs to CONUS is
one month.
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TABLE 8
INITIAL AND FINAL TRANSFER RULES

TOTAL TAvSFERS = 53 INITIAL TRANSFERS = 48 FINAL TwANSFEiy =
C_ 900 _FHIM 1al AFER_ 11 _TIME PErlupg_lusl,d . aftE4 U fAME r-,‘v_
900 TRIM 142 AFTEX 17 TIME PERIUDS TO L[4 AFTEHR O TIME rea;

o900 TAIM 291 AFIZR iT [iMe PERIUDS TO 2,3 AFTER 0 TIME FE-~ic.
Q00 TPIM 292 _AFTZR AL (IME PEAIOIS L0244 _aAFTER Q_TEME-FER L.,
«900 TRIM 391 AFIEY i) TIME PERIOUS TO 3,3 AFTER O TIME FE-ju.;
<900 FRIM 392 AFTIX 11 TIME PERIVUS TU 3,46 AFTER 0 TIME FEafu.,
—aD00. T2 4e) AFTIR LL LIME PEXIUDS-TO0. o3 AFTER O TIME..FE«;Z
«JU0 TRIM 492 AFTZ< L1 TIHME PERIUDS TU w46 AFTER O TIME PE-!.. .
«900 RIM Sel AFTEY i) TIME PERI0OS T 5,3 afTER @ TIME rE-:.o;
aQuO FHIM S22 AFIER A1 TIdf PEMINNS. T Seh o AFTER Q. TIME PEafu. .
«900 TRIM 691 AFTEXY 17 TIME PERIUDS TU 6,3 AFTER 0 TIME PEdIUuS
«900 “RIM 692 AFTER L7 TIME PERIODS TO o044 AFTER 0 TAME PERIULS
a9U0_TRIM 193 _AFTEI. 21 TIME _PERICUS _J0_ 1,5 _arTEH 0. T{ME PERIGLS
900 TRIM 243 AFTER 21 TIME PERIVUDS YU 245 aFTER 0 TIME PE-uus
900 “RIM 393 AFTZI 21 TIME PERIOVS TU 3,5 aFTER 0 TIME PER[ULS
—a900 7RI 623 __AFIZR_ 21 TiMe £sRJ00S_JU_4sSAETEH Q_TIME PEZ{UL>
<900 HIM 5e3 AFTZIR 21 TIME PERIVDS TU 5,5 AFTEHR 0 TIME PERIVUS
900 SRIM 6¢3 AFTER 21 TIME PERIOUS TU 6,5 AFTER u TIME PER]uULS
——allS0 TRIM Y4  AFTER 21 TIME PERIODS_[0.}1,5 _AFETEH. Q..TIME PERIVLS
050 *RIM 2e4 AFTZR. 21 TIME PEPIODS TO 2,5 AFTER ¢ TIME PERIOYS
«050 “RIM 394 AFTER 21 TiMe PERIVDS TO 3.5 &AFTER ¢ TIME PERIULS
a5 TRIM ssh _ AFTZ3 2. TIME PERIONS 10 4,5 afTEH 0. TIME PEAIGUE
050 “RIM Se4 AFTER 21 TIME PERIVDS TO $,5 AFTER 0 TIME PERIOLS
050 *RIM 64 AFTER 21 'TIME PERIODS TO 6,5 AFTER 0 TIME PERIVOULS
—aQl0_T8IM_ 194 AFTTR. 21 TIME PERIOQUS_T0 040 _aFTEH Q. TIME PERICUS
«010 rdM 294 AFTER 21 TIME PERIODS TO ve0 AFTER 0 TiME PERIOUS
«010 “H3M 3se AFTEX &1 TIME PERIUUS TO G40 aFTEH ¢ TIME PERICGLS
0 _TROM 424  AETZX 21 TIME PERIVNS._JO 040 _-AREITER Q.. TIME PEQfu.S
«010 RIM Ses AFTER <21 TIME PERIODS TO 0,0 AFTEH O TIME PEQLULS
eU10 “RIM 6e& AFTER 21 [IME PENIODS TO y,0 AFTEN 0 TIME PERIU.S
— 2010 TRIM 92 AFTER 21 TIME PERIQDS _TU. 040 _ ASTER_Q_TIME PERIJUS
«010 TRIM 242 AFTER 21 TIME PERIODS TU 4,0 AFTEH 0 TIME PER{uLs
010 “RJIM 392 AFTZR 21 TIME PERIOUS fU u,0 AFTER O TIME PERIOuS
—a016 Z8I8 422 AFTEX__21 TIME PERNUOS 10 0,0 AETER Q. JIME_FERIVL:
«0lu “RI* S92 AFTER 21 TIME PERIUDLS 1O 9,0 AFTER 0 TIME PERIOu>
o010 “RIM 692 AFTEX 21 TIME PERIODS TO 0,0 AFTER 0 TIME PEQIﬂU;
Q10 530 o1 AFIS__33_TIME PERIOUS_TQ 0.0 AFTER 0..TIRE. PERIVY>
«010 “RIM 2e1 AFTER 33 TINE PERIVUUS TO ue0 AFTER p TiInME fEﬂlU)\
«01U SROM 3s1 AFTER 33 TINE PERIOOS TO 0.0 AFTER ¢ [IME PERIOUS
—eD10 THIM 4e] AFTER 33 TUMt PERIONS IO 0,0 AFLER O _TIME PER[U.>
«010 “ROM 591 AFTER 33 TIME PERI0ODS TU yo0 AFTER Q0 TIME PERIOUS
«010 “RIM gel AFTER I3 TIME PERIVDS TO 0,0 AFTER ¢ [TIME FERIObb
—a010 S 13 AFTER_ 33 TiME PERIODS_J0 2,0 _AETER O _TIME_PERIOLS
o010 “RIM 293 AFTEX 33 TIME PERIODS TU 0,0 AFTEN ¢ TIME PERIULS
«010 “RIM 343 AFr:i 33 TIME PERIODS T0 ¢,0 AFTER 0 TIME PERIULS
TRIM ._LLun_esaLoun_Lu_n.n__aslﬁn_u.ILM;.ﬂ:alo
o010 “RIM Se3 AF!EQ 33 TIME PERIVDS TO 0.0 AFTER 0 TIME PERICU:
«010 “RIM 693 AFTE 33 TIME PERIODS TU 0,0 AFTER 0 TIME PERIOUS

Aa000 FROM o) AFTFS 14 TIMF PENIOUN TO. hedl AFTER ] LIME PERICUS
10U0 RIM 192 AFTEX 13 TIME PERIUDS TO 642 AFTER 1 TIME FPERIULS
1000 “RIM 193 AFTER 13 TIME PERIODS TO 643 AFTER | TIME PE2I0DS

IME_PERIONS TQ K44 AETER 1 TIME PERIOLS
1.000 -RJM 19S5 AFTER 13 TIME PERIODS TO 6,5 AFTER 1 TIME PERIOUS
14000 RIM 291 AFTER. 14 TIME PERIOOS TO 6,1 AFTER 1 TIME PERIOU)

12000 SROM 292 AFTIEI 14 TIME PERIONS IO 6,2 AETER_1 IlﬁE_EERICL‘
14000 “RIM 293 AFTEX- 14 TIME PERIODS TO 643 AFTER 1| TIME PERIOU:
14000 “RIM 294 AFTER 14 TIME PERIODS TO o044 AFTER )| TIME PES[UCY

—1a000 RIM 2s5  AFTER 14 TIME PERIONS [U neS_ AETER L TIME Prwltos
2,000 “HJM 3e] AFTEX 37 TIME PERIODS TO 7,1 AFTER 1 TIME PERIULS
1.000 RIM 392 AFTER 37 TIME PERIUDS TO 7,2 AFTER 1 TIME PERIULS
14000 “HOM 393 AFTER 37 TIME PERIVUS TO 7,3 AFYER § [IME PERIUUS
1,000 “ROM 344 AFTER 37 TIME PERIOUS TU 7,4 AFTER | TIME PERILUS

~1eUD FHIM 395 AFTERL 37 LIME_PERIOUS_LU [, S AFTER_1_TIME PERIVUS.

LeUUU THIM 401 ArTEH &5 TIME PERIVUDS TO 8,1, AFTER 1 [IME PERIVOUS
1eU0U RIM 42 AFTERX 25 TIME PERIODS TU de2 AFTER 1| TIME PERIOUS

—leUUU_THIM 423 —AETEA 29 TIME PERIODS-TO 843 -—ARTER 1L IMEPERIOUS

14000 RIM 494 AFIER 25 TIME PERIUDY TO Be.4 AFTER 1 TIME PERIOUS

1e000 “RIM 495 AFTE<A ¢5 1IME PERIOUS TO 8,5 AFTER 1 TIME PERIUUS
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4, No movement between STs.

5. Long tour first term assets in Europe must serve
six months before they can be sent to ST.

6. No one stays'in any command longer than 36 months.

7. Alaska and SouthCom are not part of the sustaining
base.

8. STRAF I forces are deploying units and are not part
of the sustaining base.

In order to cover tanese movements, the following zeneral psiori-

ties of essigznment were developed with three priority levels of

£i11, rys Tos and Iy

o FROM AFTER
1. STl and Ch 0
r, * ST2 C1 5
c>5 25
c2 25
SB 25
S 18
C3 18
c2 18
c3 12
2. LT * r, Ch 0
1, 5
C3 25
c2 25
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Test: Add Cl, C2, C3, and SB for months K through the last

o AR EEIRR Ly 8
e e

month minus the number of months transiency simulated.

(Where K = no. months transiency at the first of the
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tour + 1.) If the number in the CONUS to'rs is less
than Ty * the tour suthorizations, stop searching. If
these tours have more than ri #* the tour authorizations,
or if the ST2 and/or LT are critical node clusters, con-
tinue searching until the ST2 end LT assets equal 100%

% their authorizations.

6‘

INTO
sT2 (up to
100%)

FROM
ch
cL
c3
c2
SB
SB
c3
c2

C3
ca

c5
c2

€3

18
18
18

g N s e e 3 i

"
!

T DA e R

s



3 ) e e

& A A WA s S e B o % o TaC
S i et - s = T % = Tt it S L e = R R e S e e S
T Heme - T SRR R B e R R P e D LA T B R L P R L I R e e mE :

.“‘Z‘»‘*‘M

Preparing these general priorities of assignment for input
to the computer model requires further specificity of the move-
ment between individusl nodes. To demonstrate the complexity
of developing these detailled priority-of-fill rules, Table 9
lists the 218 rules input for this simulation. For exemple,

33 rules are needed to specify the flow into the STI erea. It
is important to note that the orier in which the priorities are

specified determines the flow in the system. The order can

reflect subtle assignment procedures, as well as an assign-
ment area priority hierarchy. It is crucial, therefore, to

have e close interaction of the systems'analyst and the mili-
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tary personnel in order to validate these rules of flow.
The 20 final transfer rules (see last 20 rules in Table 8)
in this problem take care of the returnees fram the ST1, ST2,

LT, SB, sad C1 tours who are noti needed to £ill requirements

in other tour areas. These personnel eater the C2, C3, and

Chk tour aress.

The Last Resort Tour rules move to the Cl tour area all

new system input which is not needed to f£111 node requirements.

<3
=
E=

In this sample problem, only two rules are employed (see the

TR

last two line2s of printout in Table 9).

DISTRIBUTION DATA

Since all personnel available for an assignment area are

assigned witbout regard to their component or time of enlistment,
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. . TABLE 9 -
PRIORITY-OP-FILL RULES POR SAMPLE PROBLEM E
=2
E-
PILL PRIJATIES FOR SIWLATIONSA 2 z
=
-—l'm-—“"’-ﬂ:ﬁ,&l———-!l&—:n_l_.._.M; ANTO_ 2.1 MOVEMENT. TYPE 0 =
10v pZHCENT FRIm, 2 AFTER  OPERIQDS INTO 1, 2 MOVEMENT TYPE 0 =
100 BIRTENT FRO4 8¢ 3 . AFTER  QPERIOQS - INTo 1, 3 MOVEMENT TYPE 0 |
—-300_Bidtag AL I¥PE Q- =
200 PIRCENT FRI4 8, 5 AFTER  OPERYODS INTO 34 5 MOVEMENT TYPE 9 =
100 PINCENT FR)4 S0 1 AFTER  >PERIODS INTo 1, 1 MOVEMERT TYPr o =
- 0D PSATENT £ e AFTER. __SPERIODS . ...- VEMENT TYPE._ 0. z
10U PId-TNT TR AFTER 25PER10DS INTO 1o | MOVEMENT TYPE @ £
100 PZRZEVT FROm 6, 2 AFTER 2SPERIODS INTO 1o 2 MOVLMENT TYPE o z
—luu_ BId % 3 GVEMENT_JYPZ_ 3. . =
1uC PSRCENT FR 49 2 AFTER 25PERIODS INTO 1, 2 MOVEMENT TYPe o E
100 PIRCENT FRI% &, 4 AFTER 1MPERI0DS INTO 1o MOVLMENT TYPE 9 =
100 PIATENT __ FRJMI_4 I0 Qe MOVEMENT_1YPL__g_ =
1gy PIATENT FHIM oy ) AFTER 1#PEHIODS INTH 161 MOVEMESNT TY¥E @ =
100 PIACeNT FRI4 be 2 . AFTER 10PERYIODS INTO 1. 2 MUVEEENG TiRe O - j§
_. 10l _PIRCENT _SRIM_S4. 3 AEIER _ SPERIODS— - INTO . Jod MUVEMENT .TYPZ Qe E-|
100 PIATENT FRIM D¢ & AFTER  SPER100S INVD  }e 4. MUVLHMENT TIvE ¢ E-
100 PIACENT PRI 6e 3 AFTER 25PER100S INTD 1, 3 MOVEME YT TYPE =
YO0 _PIRCENT . FRQ DS————lNTo_}....b.___PlUVhHENI JYPE e %
100 PINCENT FRI%: &9 3 AFTER  2oFEHIOUS INTO 1. 3 qgvemex] [YPE D =
100 PIRSENT FROMI wy & AFTER 25PERIODS INTO 1, ® MuveMEN] fTPE =]
~ 1 2280 SREHIODS ——— IRI0 ) o3 MOVEME N[ LYFE 0 %
100 PIRZENT TRM &y & AFTER 19PERIOVS INTO 1, & MOVEMENT TYPE 0 z
100 PIRIENT FRI% 6y 3 AFTER 1oPERIODS INTO 14 3 MOVEMENT TYPE ¢ E|
: 100 PIRZENY ____ FRJA 10— lo—%—— MUVEMENT _TYPE. 0. =
= fud PIATENT SR 5S¢ S AFTER  SPERIODS INTO 1. 5 MOVEMENT TPt o =
4 109 PIAZCNT FRIM T4 S AFTER 25PERT0DS INTO 14 5 MOVEMENT 1P O =
e L Leu_PI3CeN £R) 3 i 35 iNIQ )4 S MOVEMENI_LTPE 0. k-
10v PIRCENT FR): 49 S AFTER 25PER100S INTO 1. 5 MOVEMESNT TYPE D |
= 104 PIASENT FRI% 4¢.> AFTER 14PERICDS INTO 1. 9 MOVEMENT TYRE O =
1949 PIATaNT_____ FRIM: leb. _ MOVEMENI_TYPr__ 0 E-|
=3 tuy PIAZleNT FRI 04 S AFTER 1UPERIODS INTO 1. % MOVEMENT JYPE D g
2 LUl PISCENT FRI 19 5 AFTER 12PERIOUS INTO 1. 5 moveMEst TTPE g =
= - 2l PIiRTeNT SRl figa 1 . o._z._l.___.nuv;nut_x.wi_s- =
4 U PIRLENT FRI 8y 2 AFTER  GPER]IODS INTQ 2, 2 MOVEMENT TYPt o e
6 PIATENT FRI4 By 3 AFTER  9PEN1OUS INTO 2, 3 MOVEMENT TYPE o =
= —— U BIHIE os._._...m.u__z._a_.__qnvuu -TYPE 0 =
= v PIRCeNT FRJ% By 9 AFTER YPERIODS INTQ 24 5 qUVEMENT TYPE § I
= 85 PIIZENT FRI S 1 AFTER  SPERYIOUDS InTo 2, 1 MUVEMENT TYPE O Z
=3 Bh piegeNY  FRY r : 5 OQVEMENT _TYPE__ 0. %
85 PINCENT FRI4 6 1 AFTER 25PERIOUS InTo 2, 1 MOVEMENT TYPZ O =
b B PIHIENT FRIW o0y 2 AFTER 2SPERIODS lnm 2 2 MOVEMENT TYPL ¢ =
=3 -. B5_PIRSENT, ERJ%__ 4 2 kl____nuvmevr_mh_.m__ =
= B85 PIRIENT FRIY 4¢ 2 AFTER 29PERLODS lum 2. 2 MOVEMEN] TYPE ¢ E
= ub PIRIENT FRIW 44 1 AFTER 1UPERIODS INTO 2,4 1 MOVEMENT TYPE o E
= .. bo_PIRleN MAVEMENT TYPt_ O E
£ B8h PZlENT FRI% 6 } AFTER 18PERIODS INTO 2.1 POVEMEAT TYPE ¢ =
85 PZRZENT FRI% ©0¢ 2 AFTER UPERIODS InT0 2, 2 MOVEMENT TYPE El
B B3 _PZrLENT ZRI% 29 3 AE 10 24, 3 MOVEMENE TYPE o =
= 8> PIRCENT FRYE: S5¢ @ AFTER  SPERIODS INTO 24 & MOVEMENT TYP= © =
= uys PIARTENT FRIG 69 3 - AFTER 25PERIOLS INTO 2, 3 MyuvEMENT TYPE § £
5 B9 PIACE b MOVEMENE TYPL 5 =
85 PIATENT FRIM 49 3 AFTER 2SPER10DS InTo 2, 3 MOVEMENT TYPE O =
= 85 PIRCENT FRS% 4o @ AFTER 23PERYIODS INTO 2, & MOVEMENT TYPE ¢ =
B __B9_PTHCENT tRdw_4& 243 MOVEMENT_TYPEL__ 0 2
= 89 PIRTGNT FRIG 4y & AFTER 18°PERTODS INTO 2, & MUVEMENT TYPE ¢ =
2 By PICENT TRIM by 3 AFTER 1BPERTODS Invo 24 3 MOVEMENT TYPE O =
5 whe PEATENY . FRIM. Gs e AFIER__1HPENIOOS . INTO 2+ &. .__ MOVENEN] [YPEL & =
= meo e b Fltii Y 9 Attt artuions ta 24 n Moy ) fat g =
= BH PIRCENT FRI® 7o %~ AFTER 29PERI00S INTO 2. 9 wovese vt TIPL O 2
e 85 PIRCENT FR)® 6¢ S AFTER 2apERIQUS InTo 2. 5 wyveMesnt TYPE D =
= 45 PZRIENT FR% &y S AFTER “25pERI00S Into 24 5 MUVEHENT TYPE D =2
e 3 s.__- wveNz v TYPE D =

aQueMENT TYPE O
WOV MENT TYPL-.0-

3 K_JXPL_-O—- ;
3 Intﬁmur mﬂdlm’gu truudum__oi E
= 48 2
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Table 9 cont.

T T A R TR

FRIMi 8y | AFTER  OPERIODS LINTO 341 MUVLMENT TYPE 0
0 P ZHCENT . SR "By 2 AFTER  OPERI0OOS INTO 34 2 MOVEMENT TYPR 0
“LO_PIRZENT FRIM_Be 3 AELER QRERIONS INTO__ 3,3 MOVEMEN [T TPE .0~
0 HERIENT FRIMi By AFTER OPERTOUS INTO 34, 4 MOVEMENT TYFe O
U PEACENT FRI% By 3 AFTER  UPERIODS INTO 34 5 MOVEMENT TYPE 0

50 _RIRULNT FRIMI_ S, 1 AEIER SPERIODS. CINTO 34l MOVEMENI_TYPE 0
94 PIRCENT FRIM: 9y 2 AFTER SPERTODS INTO 3. 2 MOVEMENT TYPL O
59 PIRZENT FRIW 6s | AFTER 25PERIODS INTO 3,1 MOVEMENT TYYE 0
- 850 FIRJENT FRRIML_be 2 AFTER.25RPERINDS. INTO3 =2 MOVEMEN [T YPL 0o
50 PZIARCENT ]I 4y ) AFTER 1YPERIODS INTO 34 1 MOVEMENT TYPE ¢
O PIHIENT FRIM 4y 2 AFTER 18PER10DS INTO 3, 2 MOVEMENT TYpt 0
SU-PLRIENT . FRIM by ) AFTER JHPERIO)Seeel NTO—3 y— ) MOVEMEN] [ TPE- )
50 PIRCENT FRIM 6y 2 AFTER 18PERIODS INTO 3. 2 MOVEMEN] TYPEL
b0 PIRCENT TR by ] AFTER 12PERIDDS INTO 3, 1) MOVEMENT TTYPE ¢
90 PI:IENT. ZRIM b2 AETER__I2PERINDS INTO——34-2 MOVEMENT - TYPL. ~-0—
. o0 PIRCLNT FROM b5, 3 AFTER  9PERIODS INTO 3, 3 MOVEMENT TYPE O
20 PIACENT FRIM by 4 AFTER  9PERTOUS INTO 3. 4 MOVEMENT TYPE 0
UPIleNT e TRIAL b3 AETER . 25RERTIODS INTO——39--3 MOVEMEN = 1Y PE a0
o0 PIRCENT FRIMI oy 4 AFTER 25PERIONS INTD 3, & MOVEMENT TYPE O
B0 PIRTENT TRIM 4y 3 AFTER 1BPERIODS INTO 3, 3 MOVEMENT TYPE @
S¢ PERTENT _FRINL_4y_ & AETER _JHPERIODS. INTO—3 ohs MOVEMEN [T YPt e 0
Sy PEIRLENT FRIM 6y 3 AFTER, 14PERTODS INTO 3, 3 MOVEMENT TYPE
S0 PILCTENT FRIJM Oy 4 AFTER  18PERIODS INTO 3y 4 MOVEMENT TYPE o
90 PLAlENT e EROML b 3 AFTER ) Z2RERIHDS—— N0 B Fm e MOVEME N - T YPE 0
Su PInZENT FRIMI o0y o AFTER 12PERIODS INTO 3, 4 MOVEMENT TYPE 0
50 PIRIENT FRIM Sy 3 AFTER  SPERIQDS INTO 34 5 MUVEMENT TYPE O
. oLl PIALENT FRIA_ 14 S AETER25RERT (1S INT O 4 B MOVEMENT- TYPE - 0
20 PI«leNT FRIW 6y > AFTER 257ERT100S INTO 3, b MOVEMENT TYPE 0
50 PIRTENT FRIM 49 5 AFT LR LHPEHIOUS INTO 34 5 MOVEMENT TYPE O
- DU PIALLNT EpdMi_ Lo Arrsr_.+ap£uxgas____._1ulo._a,_a._.___uothtvrurvkc— ) -
S0 PIRZENT FRI"™ 6y 5 AFTER 1HPERINNS INTO 3, MOVEMENT TYPE 0
50 PIRZENT FRIMI 1e b AFTER 12PER]IOUS INTO 3y b MUVEMEN] TYPE O
LbuLFaA” NI FRIML 6.5 AETER -1 2PERLODS. INTO—3 -5 MOVEMEN [ =T Y Pl 0=
o0 PLI.LNT FRIM 1y ) AFTER )12PERJODS INTO 4y 1 MOVEMENT TP O
oy PERCENT FRI 1y 2 AFTER 14PEH]IODS INTO 4 2° MOVEMENT TYPE ¢
—~ bUBEIRZENT ERI 2o .| PE y NI Oy ke MO VE ME N | ] Y L
60 PIAZENTY FRIMi 2 ¢ «FTER 14PERJODS INTO . 44 2 MOVEMENT TYPE ¢
60 PIACENT FRIMI 3y | AFTER 36PERJDDS INTO 44 1} MOVEMENT TYPE 9
~BU.PIRIENL . _ERAN__Ie 2 AFTER—36PERLOPS——INT O —bps——MOVEMEN [T YPE-— (—
60 PZRTENT FRIMI by ] AFTER 25PERIODS D INTO 4y ) MOVEMEN] TYPL 0
60 PIRCENT FRIW oy 2 AFTER 29PERIODS INTD 4y 2 MOVEMENT TYPE
U PIRCENT e ERJ : DS INT gL e MOVEMEN | —T-Y P e §er
6t PIRCENT FROMI by ¢ AFTER 14PER1ODS INTO 4y 2 MOVEMENT TYPE 0
60 PIRCENT FRIMI 6y ] AFTER 12PERIODS INTO 4y ) MOVEMENT TYRE 0
- OO PERCENT o FRIML B0 2 ALTER —JRRERIODS N T Dby —l————-MOVEMEN T -TYPE —0-—
60 PIRIUNTY FRIM Ty ) AFTER 2S5PEKIODS INTO 4, ) MOVEMEWNT TYPE 0@
60 PERCENT FRI& [e ¢ AFTER 25PERIONS INTO 4y 2 MOVeMeNT TYPE ¢
~BUPIEIENYT ro__4,_4. MOVEMEN[~TYPE "—0—
60 PIRCENT “FR2M Ty 2 AFTER 38PERIODS ANTO 4. MOVEMENT TYPE 0O
60 PERCENT FRIM 1y ) AFTER 12PER;0DS * INTO 4 1 MOVEMENT TYPE 0
60 PIRCENT e e FRIM a2 AFTER_14RERTONS INTO el MOVEMENT TYPE ) e
- 60 PLICENT FRIM by L AFTER 13PERTLOS INTO 44 1 MUVEMENT TYPE 0
80 PIutlENY FRIN by 2 AFTER  I3PERIONS INTO 44 2 MOVEMENT TYPE 0
80 v ity Fiidm ?I, t Ab (BR3P R Tany INTO 44 1 MoVEH v 1YeL o
Lo - v T CIRAS (N~ KRN REITI i $, 2 A b g P
. o . endd 1o 3 Af TER  12PERIODS INTO 4, 3 MOVEMENT TYPE 0
Eg c st ot LS T AFTER  12PERIODS INTO 4, 6 MOVEMENT TYPE ¢
rotat el Faod By 3 AFYER 1 3PERTONS ¢ INTO 4 MOVEMENT TYPE 0
60 :iunNt FRI . 2s. A.___.—AFthR——JJPERlOUS-—-—JN'0——4,—A————.—MOVBHtNr«TYPh_-0—~ -
60 vilevt FRIM 34 3 AFTER J6PERTOLS INTO 4, 3 MOVEMENT TYPE 0
60 FINIENT SRIM 3y 4 AFTER 36PERIVDS INTO &, % MOVEMENT TYPE 0
60 P-d-tNu______ERJﬁL_hL_3-————-AEIER——35REH4OOS——*——-1NIO——bv—S——-—-—MOVtHhML~JYPE——O——
6y PENCENT FRIMI by & AFTER 2SPERI0ODS INTO 4, MOVEMENT TYPE ©
60 PEHIENT | FRIMI &y 3 AFTER 18PERIODS INTO 4y 3 MOVEMENT TYPE 0
w0 PEHCENT e FRIML_B RERINDS INTO—dy b MOVEMENT-T.YPE—f—
60 PIRCENT FRIMI by 3 AFTER 12PERIOLS INTO 4y 3 MOVEMENT TYPL 0
60 PIRCENT FROM by & AFTER 12PERTVLDS INTO 4y & MOVEMEN] TYPE O
b0 PERIL LT : OVEMENT..TYRE 0
60 PZ RCENT FRIMI Ty 4 AFTER  2%PERIODS INTO 4y & MOVEMENT TYPE ¢
60 PERCENT FROMt Ty 3 AFTER 18PERTODS INTO 4, 3 MOVEMENT TYPE o0
b0 _PIRCENT____ _FR EIER. JHPERLO (Y VO MOVEMEN T YYPE 0o
60 PIRCENT FRI% Ty 3 AFTER  12PERIODS INTO 4y 3 MOVEMEN] TYPE 0
60 PIRSENT FRIM 1y o AFTER  12PERIODS INTO 4y ¢ MOVEMENT TYPE" 0
{ B0 PIHILNT. ERIML_ s 3 AFTER— PEHLO0S - INTQmmby-3 MUVEMENT TYPE .
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Table 9 cont,

b PLRLENT FRIM Ty 4 AFTER  3PERI0ODS INYO 44 4 MOVEMENT TYPE ¢
= 60 PIRZENT FRIM Ty 3 AFTER  3PERIODS INTO 4y 3 MUVEMENT TYPE ¢
2 .60 PIRJENT- FRIM Lol AFTER - $PERIOD S INT Ol gt MOVEMENT-TYPE—§—
3 0y PiRIENT FRIM 1y b AFTER 1¢PER1ODS INTO 4y S MOVEMENT TYPE ¢
33 0y PIHCENT FRIM 24 S AFTER  14PEHIODS INTO 4o 5 MOVEMENT TYPE 0
= - LU LAl T o et B ARTER—JORER O S LN T by S —————MOVEME N - T YP e (e L
& 60 PIRCENT STuv by B AFTER 28PERIODS INTO 44 © MUOVEMENT TYPE ¢ %
=4 by PIRCENT Frua 64 § AFTER 18PERTINDS INTO 44 S MOVEMENS TYPE ¢ %
= 60U PLAZENT TRIMI_Ba S . AFTER L 2RPERINDS————INT Ol - e MUVEMENT - TYE - 0 — &
o vy PEALENT FROM Ts 5 AFTER 29PERIODS . INTO 44 MOVEMENT TTPL g g
b o0 Pz=toeNT FRIM Ta b AFTER 1dPERTODS INTO 44 & MOVeMENT TYPE ¢ R
73 ey PLetutNT. —FRIM e a. . AFETER | 2RERLIDS (NTQ—tbpy—5 MUVEMEN( -TYPE .y %
£ 00 PIReNT FRIM 6y o AFTER  4PERI100S INTO 44 5 MOVEMEN| TYPE 0 K
& oy FIXILNT FROM: (e 5 AFTER  3PERTODS INTO 44 5 MUVEMENT TYPE o 2
B S o0 PIRIENT L FRIM_ e ) AFTER _12PERJOUS—men INTO 691 MOVEMEN[. TYPE . 0 . |
=3 by PIRTENT FROW 1y 2 AFTER 1¢PERIODS INTO 64 2 MUVEMENT FYPE 0O ff
- 60 PIHCENT FRIM 2y ] AFTER  13PERTODS INTO 6y ) MOVEMEN( TYPe o &
! OO PIRUENT . EAdM 25 2. AFTER ) 3RERI00S INTO—.64-2 MOVEMENT~ [YPE 0.~ - 2
B b0 PIMZENT FROM Ly 3 AFTER 12PERIODS INTO 64 3 MOVEMENT TYPC 0 E:
i 60 PIRZENT FRM L1y 4 AFTER 12PERIODS INTO 64 4 MOVEMENT TYPEL © 2
- OU_PICENT FRIML..2y. 3 AFTER._13PERIODS o INTO 6 o3 MOVEMENT. TYPE . (. &
60 PIACENT TRIW 2y 4 AFTER  13PERIODS INTO 6y & MOVEMENT FYPe 0 %
OU PzdoeNT FRIMM, 1y 9 AFTER 12PERIOUDS INTO 64 5 MUVEMEN] TYPE O e
: L —HU_PZHIENT FRIML_2o % AETER 1 30ER100S— INTO— 645 MOVEMEN[-IYPE. 0 :
B 60 PIRIENT FROMI 4y 5 AFTER 3oPERIODS INTO 7. 5 MOVEMENT TYPE @
B 100 PIRCENT FRI%M 0Oy 1 AFTER  uPERIOQDS InNTO S, 1 MOVEMENT TYPE 0 :
& 100 PIRIENT ZRIML D) AETER — SPERJODS———INTO 24 1 . . MOVEMEN[.TYPL.__8 =
= 100 PIXCENT FRIMi by 2 AFTER  YPERIODS INTO 3, 2 MOVEMENT TrPE 0 '%
4 tou PINCENT FPIM by ) AFTER 25PERTODS INTO 3, 1 MOVEMENT Tret 0 g
3 LJUOPENCENT o r RO Be 2 AETER_29RERIUDS INTO0— 342 MOVEMEN [T TPE.—— (o %
3 100 PZASENT FRIM 4y ) AFTER 25PERIODS INTO 3, 1 MOVEMENT TYPE ¢ E
B 100 PERCENT FRO%: 49 2 AFTER 29PERIODS INTO 3, 2 MOVEMENT TYPE ¢ 3
108 PINZENT FRIMI__ 6.2} AETER__18PERTODS INTO__3,1 MOVEMENT. TYPL o Uan @?
100 PICENT FROM 4y | AFTER  14PERI0DS INTO 3, 1 MOVEMEND TrPE O z
10¢ PIRTENT FRIW 4y 2 AFTER 18PERTODS INTO 3, 2 MUVEMENT TYPE 0 2
10y BIACENT SRIML 64 2 AETER___18PERIOUS INTO__ 342 MOVEMENT. TYPE_ 0 g
100 PIRCENT FRIMI 59 3 AFTER  9PERYIODLS INTO 3. 3 MOVEMEN] TYPE 0 a
100 PIRTENT FRIM Sy & AFTER  9PERI0OS INTO 23, 4 MOVEMENT TYPE 0 &
100 PIRCENT PR _be 3. ARTER. 29PERIODS INTO.-3,-3. MOVEMENT TYeL Lo Ec
Lo rIslR T FRIN by 4 AF[ER  25PERTOLS Into 3. @ woveMe N TYPe 0 %
cae v, kMY FRIM 4y 3 AFIER  2oPERIODS - INTO 3. 3 MOVEMENT TTPL ¢ %
00 v 1 SidA 44 4 AFELR 1B Hlons 18T 3, 4 MOV P N[ LYPE b 2
08 «+ ) i 4y 3 ALt 3810, It 3, 3 QT R A TR Y i :ﬁ
100 PENCEENT FRIMi 4y & AFTER 2%PER100S INTO 3, o @, tML s TYPE O ‘E'é'
100 PINZENT FROM 4y 3 AFTER  1dPERINOS InTo 3. 3 w)ieMeyt TYPE @ F
10U PZKCENT FRIMI 4y 4 AFTER  18PERT0OS INTD 3, & uyeMz T TrPE 2
& FRIML_S9 5 AFTER ——SPEHLODS -cmmmme INTo 3, & queMENT TYPE O %
2R FRIM Ty » AFTER  29PERIODS INTO 34 o iyt Me N} TYPE 0 Z
60 P'ﬂ ENT FROMI &y § AFTER 29PERIODS INTO 3, o qoveMeNT TYPe Z
bl P-u-;Nt______:uJaL_AJ_4;______Aﬁlza__a:pERJODs____._iNro-_3. S . . MOVEMENT. TYPL o §— E)
60 PIRCENT FRIM 4y 5 AFTER 18PERIODS INTO 3, & MUVEMENT TTPE 0 ‘%
60 PIHIENT FRIMI Ty § AFTER 18PERIODS INTO 34 MUVEMENT TYPE, 0 =
~ by, PIRZENT. FRIML__be b AETER——JHPERIONS———INTO-—3,-5 . MOVEMENT TYRE—-¢- j§
GY PIRIENT ERIME Ty 9 AFTER 12PERIODLS INTO 3, 5 MUVEMEN] TiPe  § =
60 PIRIENT FRIMI by 3 AFTER SPERIONS INTO 3, 3 MOVEMENT TYPL ¢ - %
e HOPRASENT FRIMIL S 6. AFTER  SPERIODS————INT 0 Fe b MOVEMEN[TVPL 0 %
60 PIRCENT FROMI 69 3 AFTER 2SPERIOUS INTO 3. 3 MOVEMENT TYPL 0 £
60 PERCENT FROM 69 & AFTER 2YPERIODS INTO 34 4 MOVEMENT TYPE 0 &
.60 PIRJENT FRIM _4s 3 AETER __IBPERIODS o —INTO - Jpdi o MOVEMEN[_TYPE._ 0- #
LU PIRCENT FRIMI 4y 4 AFTER 18PERIVOS INTO 3, ¢ MOVEMENT [YPT O N j§
00 PaAltNY FRIMI &6y 3 AFTER 1BPERTODS INTO 3. 4 MOvEMEN] TrPe  © =
- OO PIRCENT __ FROMI 64 4 . AFTER INRERIONOS——— INTO—Fo—la— _MOVEMEN[-.) YPC—G %
6y PIRSENT FRIM Sy | AFTER  SPERTUDS InTo 3, 1 MOVEMENT TYPE 0 E
e 6y PIRIENT FRIMI 5y 2 AFTER  SPERIQOS INTO 34 2 MOVEMENT TYPE 0 3
3] _oU L PIMCENT o EROM e )} _AFTER. _25PERINUS INTO 3ol MOVEMEN | TYPo 0 E
1] oy PIRIENT FRIM by 2 AFTER  29PERTODS INTO 3, 2 MOVEMENT TYPE ¢ =
3] bl PIRCENT FROMI 4y ] AFTER 18PERTOULS INTO 3, 1 MOVEMEN] TYPL 0
= cee DU PIRZENT EROML by 2 AETER. _JBRERIONS— INT 03 g2 MOVEMEN [ —TYPE—f—
[ 60 PIRTENT FRIMI 6y 1 AFTER 18PER1O00S INTO 3, 1 MUVEMENT TYPEL 0
B 60 PIRCENT FRIMI 6y 2 AFTER 18PERIONS INTO 3. 2 MOVLMENT TYPE O
= 60 PIRIENT FRIML 94 & AEIER __ _SPERIOUS— INTO—3,45 MOVEMENT_ FYPE__.0-
e o0 PIRCENT FRIMI 1y 5 AFTER 29PEHIOLS INTO 3y MOVEMENT TYPL 0
60 PIRIENT SRI by u AFTER 25PERIODS INTO 3, 5 MOVEMENT YYPE 0
e DULPIRZENT _  FRIMI_4e o . AFIER._ ZSRERIOUS——INTO 342 MOVEMENT.-TYPE 0.
b0 PZARZENT FRJMI 4y 5 AFTER I HPERIODS INTO 3, b MOVEMEN] TYPE ¢
60 PIRCENT EROM 1y B AFTER 1BPERIODS INTO 34 5 MUVEMENT TYPE @
0L PIRSENT. ERIMI by o AFTER— ) BPERT DD S——{ NTO—3y —5ee  _MUVEMEN | ~T.YPE~—0--
6y PIRCENTY FRIM 1y o AFTER 1¢PERIQOS INTO 3, 5 MoveMeN| TYPE

()}
KEMAINDZR: OF SYSTEM 1vPU! FRUM OUTSIUE CATEGORY 1 INTO Sy ) 50
HEMALMBERL OF SYSIEM INAUT FROM QUISTUE. CATFGORY— 2 INTO. B¢ a2l e

o 5
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the 40 nodes are collected into 24 assignment ares - MOS skill

level groups, or tour areas, for distribution to command elements
(refer to Table 4). For example, tour area one incyldes all

RA and AUS 11Bls in the ST1l. During the GMM simulation, the
total minus transients in these tour arees is calculated and
stored@ on a disk for later distribution into the command elements.
The specific command elements within each of these tour arees

are listed in Table 10.

In order to distribute these tour arees into command
elements, the user must input distribution parameters and de-
tails for determining manning levels in the specific command
elements. Table 11 lists the necessary parameters and vectors
input to DISTRO. The three PRIO vectors specify fill percent-
ages which apply during the GMM simulation. The PRIO(1) vector

serves &s a minimum £ill level for all node clusters. For

L R P AL T e T

s W’\i )y

s N R A Ry (o

example, sauthorizations for the second node cluster (ST2)
must be filled to 85 percent unless there are needs in the
critical node ST1. (Note that in the NCRNODE vector the
first element, which corresponds to the STL, equals one.) In
order to apply these fill rates, the vector GRPINFR directs
the program to sum the first three nodes and use these assets
to £ill the first node cluster quota.

The MATGRPS vector directs the calculation of 24 tour
area sums of nontransients. The program will sum the non-

transients in the first and second nodes, the third and fourth
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Table 10 cont.
TOUR AREA
= CODE NO. DESCRIPTION ID CODE COMMAND ELEMENT DESCRIPTION

11 11B2-5TAB 11A STRAF II

11B Joint Act

. 12 11B4-STAB i2a STRAF IIX

8 128 Joint Act
» -

13 11B1-C1 13A

“ (Before 0/8) 138 ARADCOM

CcDC

: 13C AMC

13D STRAF IIT

f T,
R AR

DTN,
X

SRR T A
T “r\"\, 9

13E STRAF I

13F : Training Base

G 2oy

1k i1182-C1 1hA

P R
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—rTRTS
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LR T e
%
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2
E
E
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2
3
=
%‘5
=

14E STRAF I
A4
14F Training Base

15 11B4-C1 154 CDC

A e

15B ARADCOM
et 15C AMC
&
2 15D STRAF III
k- 15E STRAF I
- %
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W
- E
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Table 10 con:b .

TOUR AREA

CODE KO, DESCRIPTION ID CODE COMMAND ELEMENT DESCRIPTION

16 11B1-C2 164 oDC
(After ST) 168 ARADCOM
16¢ A
16D STRAF IIT
16E STRAF T

16F Training Base -

17 11B2-C2 174 coe

178 ARADCOM
17C AMC

o A Lty b b ‘h“t Ehoth Shabec
S S I e o S R i

ik

17D STRAF III
17E STRAF I
17F Training Bage

Bessirsinidng

It

(i

A

T

18 11Bh~C2 184 cDe

188 ARADCOM
18¢ AMC

18D STRAF IIT

EES R e

18 STRAF I

18r Trainin; Base

19 11B1-C3 19A cDe

5

P e LN R

(After LT) 198 ARADCOM }
19C AMC
19D STRAF IIT
- 19E STRAF I
19F Training Base
54
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COMMAND ELEMENT DESCRIPTION

ID CODE
2ka
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DESCRIPTION
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PARAMETER NAME

NERLEV
ISUM
. NUMELEM
NUMMAT
VECTOR NAME
PRIO(1)
PRIO(2)
FRIO(3)

GREINFR

= NCRNOIDE

MATGRPS

ey

BEGROW

% s,

TABLE 11

DISTRO PARAMETERS INPUT FQR SAMPFLE PROBLEM

Elements in vectors are presented
are input presented in a row by row order

VALUE INFPUT
3
2L
o4
4o

ELEMENTS IN VECTORY~

1.00 .85 .50 .5 .50 .50 .50 .00

1.00 1.00 .75 .75 .75 .75 .75 .09

1.00 1.00 1.00 1.00 1.00 1.00 1.00 .00

Y 1 2 3 0 4 5 &

0 7 8 9 o 10 11 12

0 13 14 15 0 16 17 18

© 19 2 22 o0 22 23 2

11 1 o 13 1 0
15 1 o 1B 19 0o 2 o0
el 22 o0 23 24 o
26 271 0 28 29 O 30
313 o0 33 3% 0 35 O
36 37 o0 38 39 0 |k

BEGROW (1) to BEGROW (35) = 2
BEGROW (36) to BEGROW (40) = 1
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14
27
L7
b2

14
37
b7

14
37
k7

13
37
7
k7

13
37
27
47

ELEMENTS IN VECTQR

13
37
27
k7
ho

13
14
27
b7
L2

BEGCOL(1) to BEGCOL(40) =1
ENDCOL(1) to ENDCOL(LO) = 48

13-
1k
27
b7
k2

Y R e ATIRRR

BNDROW
BEGCOL
ENDCOL

Teble 11 cont.

VECTOR NAME
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ORISR SRR, R A el
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7 4 8
288
R
78 8 ]
85 8 »L
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nodes, etc. These nontraensients (see the first four elements
in each of the BEGROW, ENDROW, BEGCOL, and BNDCOL vectors) are
found in rows 2 to 13 &nd in columns 1 to 48 of each node.
After the month by month simulation occurs, the non-
transient totals for the 24 tour areas are distributed to
specific command elements based on the datae input described
in Teble 12. The towr areas are distributed in the order
listed. After applying nondeployability retes (PA in Table 11)
to each tour area nontransient totel, command authorizations
and fill rates are input to determine manning levels for each
comnand element. In this problem, all command elements
within a given tour area have the same fill rates. These
rates may, however, vary for each comumand element. For the
11B4s in the ST1, or tour areas three, this means that 100%
of the 9096 authorizations for the first time period should

be filled, if possible.

OUTPUT FOR THE SAMPLE PROBLEM
The output for the GMM-DISTRO, shown for this sample
problem, is besed on the need to check the program. Other
output and summary statistics routines will be developed
according to users' demands.
Initially, GMM-DISTRO prints a summery of the DISTRO
parameters (see Table 13), including the nodes which are

grouped together into tour arees, and the time periods within
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TABLE 12

DISTRO COMMAND ELEMENT DATA FOR SAMPLE PROBLEM

COMMAND ELEMENT

TOUR FILL AUTHCRIZATIONS F(R TIME PERIODS
AREA RATE IDENT. 1 2 3 L

. 1 1.00 11B1 S1A 28358 28358 28358 28358

: 2 1.00 11B2 S1A 16051 16051 16051 16051
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e
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[
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TABLE 13

DISTRO PARAMETERS
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the nodes which define nontransients. Then the GMM flow
rules are presented (see Tables 8 and 9). First the transfer
flow rules are printed.telling the percentaggs vhich are
removed from a losing node at & specified time and are input
to a gaining node at another specified time period. When
the people leave and enter the same cells of the losing and
gelning nodes, the user inputs & zero, or blank, for the
variable PERDIO.

The £1il11 priorities are then printed. In these rules,

& zero percent removed from a node is handled identically to
100 percent removed to meke the data préparation easler. When

=z a rule says AFTER 5 periods, persounel are removed in the 5 + 1
time period in the node. Movement type O means they will dbe
input into the first time period in the gaining assignment

node and in the same time period in the system as in the losing
node. This is equivalent to the type 1 flow. Following these
priority-of-fill rules are the Last Resort Tour rules (see

the last two printout lines of Teble 9). In this problem, the

two unassigned input categories will be sent to Cl.

The personnel system simulated is printed as a group of

E: - personnel nodes which include the time in the system and the

time in the tour (or node) for all people in the nodes. Zero
elements are not printed to conserve space. The starting

state of the personnel nodes is printed in Table 6.
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At this point in the program, the nodes are updated and

bl
B

R A s A R e e SR R R R

the simulation process begins. If any personnel complete LENGTH
time periods in e node, & list of these personnel, who are
available for another tour assignment, is printed. Since none
of the people complete a tour at this time, there is no print-
out.

Node and node cluster totals are printed. These totals
equel the personnel in Table 6 minus personnel who have com-

pleted the tours in the update. In this case, the totals are

identicel to the original matrix since no personnel have com-
pleted LENGTH months in the tour. Node and node cluster deploy-

ables, defined by the rows and columns which are totasled, are

3 printed as "Output from Subroutine Summary." (see Table 14)

%% These totals of deployables are calculated after the initial

;; transfers and prior to the application of the priority-of-fill =
5 rules. For example, the 16th and 1T7th nodes, defined in Table %%
;i 4 as NC-RA and NC-AUS 11Bls in the SB, have 924 and 1133 people _%
;; respectively in the second to the 27th month in the SB tour ‘§
% ares and in the first to the 48th month in the system. These - %
;E personnel collectively equal 2057 nontransient personnel for :g
;f the SB-11Bl tour area. The sum of 2057, 2136, and 3192 equals §
% the SB deployable totel, used as a minimum level below which %
%: the SB cannot be depleted unless the SB quotas drop below ?
éz this total, or personnel are needed for the critical ST1. :
68
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TABLE 1k

DEPLOYABLES CALCULATED AFTER FIRST UPDATE OF SYSTEM

GIPTEL #0001 SUKUUT INL SUMMARY

(RN DI Ny Hang Lalak HOWS CULUMNKS CLIISTFR TOTAL

o S S e NN 5, i ST R R R

! ! b =14 laun 4
! o 1185Y 2-13 Jetiny i
2lul13 :
) '} heby 2-13 1=0d g
] 4 . au2y 2~13 Jann 1
’ 1v284 3
o - bulle 2=13 l=48 k
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! " 23lv 2=14 leat 3
1 ! 23l 2=16 1=4Y . i
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1 H 4446 2=14 1=48 - j
: o I1n 2=-l4 1=4Y H
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As the program begins to apply the priority-of-fill rules,
node cluster requirements and shortages, and node requirements

and shortages are printed. In this run, only node cluster re-

quirements are used, so the node requirements and shortages

are output as zeroes. For each level of priorities, inter-

mediate output of node cluster £i11 rates (PRIO), quotas (NED),

=
=
=2
k>
ES
=

assets (ACT), and modified needs, calculated by multiplying

=
B
PRIO times NED and subtracting ACT, are printed (see Table 15). ’33
&
2 After all of the priority-of-fill rules have been applied, %
f Subroutine Summary again outputs totals of deployables in the f-"!
- . =
E nodes (Toble 16), followed by the personnel node distribution éi
4 (T-vle 17). This printout of the personnel nodes includes the %
4 new personnel input with the application of the priority-of-fill |
e
= 2
4 =2
rules. =
i The final printout for the first time period is a summery ;‘%
( of a1l personnel flow, or movement, which has taken place %
g_: using the priority-of-f111, the initial trapsfer, final trans- ;§
e 2
1 fer, and last resort tour rules. Teble 18 shows the printout }%
kic %
* 3
3 for the first time period. The output columns respectively z
s describe the gaining node cluster and node, the losing node g
ﬁ cluster and node, the number of personnel input to the zeining i
ﬁ node, the number lost to the system, and the time period in the %
, system and in the tour of the gaining node where the personnel werc ;%
% placed. For example, the first row indicates that 124k men were >f
=
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input into column 17 and row 1 of the node 1,1 from node 5,1
and %6 men vere lost to the system. This extensive printout
is output for each time period simulated.

At the end of che GMM simulation, DISTRO distributes
the tour area totels, less transients, to command elements.
Table *" <hows the priatout of the distribution for each tour ares
anc = : . of the four time periods. To illustrate use of
th.- "~nie, look at tour area U4, time period 1. The 4620
nontransients minus a 20 percent patient rate, representing
other nondeployability not specifizelly covered previously
by the model, equals 3696 deployable personnel to be distributed
to two command clements (defined in Table 7 as Thaiiand-StratCom
and Korea). Eighty-five percent of the 79 and 454l personnel
authorizations, or 67 and 3862, equal the command element
manning levels. Unly 63 and 3633 personnel are allocated to
these cormand elements, leaving a -253 Surplus, or Shortfall
of 235 personnel. Each tour area distribution is output in
the same manner.

ven though this example appears compliceted, it simulates

a MOS with e relatively siurie structure and flow. Needless
to say, oil.er MOS groups cculd be much more complex. At this
point the buw'ky output is not useful to management without
suwwnarizetion. Thus, once the types of output needed have been

are determined, special routines will be developed 4o output this

informaetion concilsely.
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COMPUTER LISTINGS OF DISTRO SUBROUTINES
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31/32/3300 FORTRAN (3,1)/mS0S

SUBROUT INF DISTRO(MATOUTsMATIN)
FEBRUARY 1969-PROGRAMMER WITT

22/02/71

DISTRIBUTION SUBROUTINE-DISTRIBUTES AVAILABLE ASSETs IN EACH TIME
PERIOD AMONG SPECIFIC COMMAND ELFMENTS

COMMON NOFIRST +NOLAST  oNOTT +ITRTIME H»INYEG
COMMON Ip s INE(48) +IFND OUTTT 200}

COMMON OUTST (200) ,0UTTO(200) .0UTS0(200)

COMMON PCT(200) LPERD(200) +JK +SYST (48,48)

COMMON PA(100) oNAV(100) +LFNGTH(100) s0UT (100)
COMMON INTOUR(22n) + INSUB (220) +OUTTOYR(220)
COMMON 100(220) +OUTSUB(220) +AFTFR(220)

COMMON PER(220) SRATE(100) +NEENS(10) eNE(10,10)
COMMON 10S(10) oNED(10) sNFE(100) JIFILL sMAXLEN
COMMON NTOUR oNP +C10S +PERNTO (200)

COMMON POW +LSTRSTO(10) +LSTRSTT(10)

COMMON LSTRSTS(10) s ITT «MAXSUB  JACT(10)
COMMON NSIT(10) +INOS(10,10) « IGRADE (22n)

COMMON REP (220) +ITYPF(220) +PEROUT (220)

COMMON IDISTON  L,ISUM sGRPSUM(100) »PRIO (100)
COMMON BEGROW(10M) +ENDROW (100) +BEGCOL {100
COMMON ENDCOL (100) eMATSUM(100) +MATGRPS (100)
COMMON TYPE(100) «SUB(100) sNIM{100) LACTUAL(100)

COMMON NPRLEV oNT s THOLD +LEN +LEVEL oM
COMMON NCRNODE (100) ¢sMIN(100) (GRPINPR(100)

COMMON MAXDEPL (100)

INTEGER TYPE +SUB sACTUAL  +ENDCOL  +GRPINPR
INTEGER c1os 4SYST sOyTSUB  OUTTOUR +AFTER
INTEGER ACT +OUTTO s01ITSO JOUTTT 2OUTST
INTEGER PERD +GRPSUM  BFGROW  ,ENDROW  +BEGCOL
INTEGER PERDTO

SUBRQUTINE pARAMETERS

NPRLEV=NUMBER OF PRIORITY OF FILL LfFVELS

PRID = PERCENTAGE OF FILL FOR NODE nrR NODE CLUSTER

GRPINPR(ISUM) =GROUP SUMS WITHIN PRINRITIES. INITIA1 GROUP sUM=Q IN EACH
PRIORITY. THE NUMBFR OF PRIORITTIES = NUMBER OF ne.

NCRNODE (ITT)=VECTOR OF CRITICAL NODFS. WHICH MUST RE FILLED TO INITIAL
LEVEL REGARDLESS OF OTHER LOWER PRIORITY NODF DEMANDS.

NUMELEM=NUMBER OF ELEMENTS IN MATGRpS VECTOR

MATGRPS=VFCTOR DETERMINING WHICH MATRICES OR VECTORS ARE TO BE SUMMFD
AND WHICH AGGREGATE SUMS ARE TO RE OBTAINED

NUMMAT=ACTUAL NUMBER OF MATRICES OR VECTORS SUMMED tNDIVIDUALLY

BEGROW » ENDROWsBEGCOL s AND ENDCOL=VECTORS OF NUMMAT E_EMENTS WwHICH
DETERMINE RESPECTIVE ROW AND COL ROUNDARIES FOR MATRIX SuMS

IHOLD=NUMRER WHICH MUST REMAIN IN ToUR AREA TO MAINTAIN MINIMUM LEVFL
OF FILL

MAXDEPL (1SUM) =MAXIMUM DEPLOYABLE PERSONNEL WITHIN PRIORITY GROUP=
TOTAL IN PRIORITY GROUP=TRANSIENTS.

SECTION 1

INPUT DISTRIBUTION PARAMETERS
ENTRY INPUT

READ 102yMPRLEV, ISUM

DO 18 I=]4NPRLEV
ISTART=TI4NT=NT+1

ISTOP=IaNY

READ 1014 (PRIO(J) 9 J=ISTART+ISTOP) g2
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INPR=TSUM+NT

READ 1029+ (GRPINPR (1) 91=14+INPR)

READ 1029 (NCRNONDE(I)eI=1eNT)

RFAD 1029NUMELEM¢NUMMAT

READ 1029+ (MATGRPS(I)9sI=19+NUMELEM)

READ 102+ (BEGROW(I) +ENDPROW(I) ¢BEGCO| (1) sENDCOL (T) 9 I=19+NUMMAT)

PRINT 103

PRINT 105

PRINT 1né6

J=0

DO 16 I=1.NUMELEM
IF(MATGRPS(I)+EQ.0!GO TO 14
J=d+1

PRINT 109.MATGRPS (1) sREGROW (J) ENDRNW (J) +BEGCOL (J) FNDCOL (U
Go TO 16

PRINT 110

CONTINUE

PRINT 104, (JJPRIO(J) yJ=1,1STOP)
RFTURN

SECTION 2

CALLS SUBROUTINE SUMMARY WHICH OBTAINS TOTALS
ENTRY IsUMAR -

INDIV=INTOT=0

CaLL SUMMARY (NUMELEMs INDIV INTOT)

CALCULATE MAXIMUM DEPLOYABLE AVATLARLE IN TOUR aAREA
J=0

ISUM1=JU=0

Do 21 I=1.INPR

IF (GRPINPR (1] ) «6T40) GO TO 17

J=Jd+1

MAXDEPL (J) =0

Go 10 21

ISUMI=ISUM1+1}

MAXDEPL (J) =MAXDEPL (J) +GRPSUM(ISUM])

CONTINUE

PRINT 117,ISUM]1,J

RFTURN

SFCTIgN 3

MODIFICATION OF REQUIREMENTS FOR TIME PERION
ENTRY MODTFY

J=LEVEL#NT=NT

DO 6 I=]14NT

- MIN(I)=0

J=J+]

IF(IFILL=1)9,10
NEEDS(I)=NED (1) #PRIO(J)=ACT(I)
IF(NEEDS(T))3v444

NEEDS (I)=0n

Go T0 4
NE(I)=NEE(I)«PRIO(I)=ACTUAL(I)
IF(NE(I)) 114094

NE(I)=0

IF (MAXDEP| (I ) JLTNEEDS(I I))IMIN(I )=z]
CONTINUE

IF(IFILL=1)12,13

PRINT 1074 {IsNEEDS(I)s1=14NT)
PRINT 112«(NED(I)eI=14NT)

PRINT 113+(ACT(1)sI=14NT)
ISTART=LEVEL#NT=NT+] 93
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1STOP=LEVFL®NT
PRINT 114.LEVELs (PRIO(I)+I=SISTARTSISTOP)
PRINT 115.(NCRNODE(I)+I=14NT)

PRINT 1164 (GRPINPR(I)¢1=14INPR) =

Gn 10 5 é%

13 PRINT 108, (I,NE(I)¢I=1,NT) &

5 CONTINUE =
RFTURN ' E

c < %
c SECTION 4 é%
c CALLS SUBROUTINE ADDUP WHICH DISTRIRUTES NOPE CLUSTFRS AMONG §§
c SPECIFTC DISTRIBUTION AREAS, e
ENTRY IADD =

CALL ALLOCATE &
RETURN 2

c =
c SECTION 5 ; =
c MAINTAINS MINIMUM LEVEL IN TOUR AREAS 5
ENTRY MINTMUM :
INEMAND=NFEDS (MATOUT) e

IF (NCRNODF (MATIN) .EQs 1) GO TO 25 £

IF (MAXDEPL (MATOUT) o LE . TDEMAND) GO Tn 20 &

IF ( (MAXDEPL (MATOUT) =SYST (MsLEN) ) «GE, IDEMAND) GO TO 55 =
10VER=MAXDNEPL (MATOUT) -TL EMAND 2z
THOLD=SYST (M4LEN)-IOVER =
SYST(MsLEN) =IOVER g

60 To 25 =

20 THOLD=SYST (M,LEN) g
SYST(MsLEN) =0 E
MIN(MATOUT) =1 =

25 CONTINUE =
RETURN =

c =
c SUBROUTINE DISTRO FORMATS 3
101 FORMAT(8F)10e4) E
102 FORMAT (4072) E-

W

it

103 FORMAT (24HCNISTRIBUTION PARAMETERS/)
104 FORMAT (13HONOCE CLUSTERSXe9HFILL RATE/(I8410Xs FS5.3)/)
105 FORMAT (74nHONONDEPLOYABLES AT BEGINNING AND END OF /30HOMATRICES W

1ITHIN NODF CLUSTERS) ke
106 FORMAT (THOMATRIX92X99HFIRST ROW,2XsRHLAST ROW92X 99HFIRST COL¢2X+8H k-
1LAST COL) ¢
107 FORMAT(/33HOMODIFIED NEEDS FOR NODE CLUSTERS/13HONONE CLUSTERs3X9S =
1HNEEDS/ (17+99%X915)) =
108 FORMAT (/26HOMODIFIED NEEDS FOR NODES/SHONODE+3X4SHNFEDS/ (1543X415) %
19 =
109 FORMAT(I5¢4Xe1645X91546Xs1695Xe15) ’ =
110 FORMAT (/) z
112 FORMAT (THONEC = ,1018) 2
113 FORMAT (7THnACT = ,1018) E
114 FORMAT (THOLEVEL +134/(RHOPRIO = 410F5.3)) E
115 FORMAT(60HOCRITICAL NODE VECTOR. 1 = A CRITICAL NOREs 0 = NONCRIT &
11CAL/(2013)) =
116 FORMAT(37HOTOUR AREAS WITHIN PRIORITY GROUPS = /(2073)) 2
117 FORMAT (QHNISUML = 91S544HJ = +14) §§
c .
EnD %g
FORTRAN DIAGNOSTIC RESULTS (OR DISTRo £
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31/32/3300 FORTRAN (3.1)/uS0S 22/02/71

SUBROUTINF ALLOCATE

COMMON NOFIRST  4NOLAST  oNoTT +ITRTIME LINTEG
COMMNON IpP QINE(‘B) s IFND QOUTTT(EOO’

COMMON OUTST(200) 4OUTTO(200) «0UTSO(200)

COMMON PCT(200) LPERD(200) »JK +SYST (48,48)

COMMON PA(100) +NAV(100) +LENGTH(109) s0UT(100)
COMMON INTOUR(22+) +INSUB (220) +OUTTOIR (220)
COMMON 10D(220) LOUTSURB(220) +JAFTFR(220)

COMMON PER(220) 4RATE(100) +NEENS (1n) oNE(10.10)
COMMON 10S(10) sNED(10)  WNFE(100) LIFILL sMAXLEN
COMMON NTOUR oNP +C70S +PERDTO (500)

COMMNN PDw +LSTRSTO(10) +LSTRSTT(10)

COMMON _STRSTS(10) JITT +MAXSUB  4ACT(10)
COMMON NSIT(10) ,INOS(10410) +IGRADE (224)

COMMON REP(220) JITYPE(220) +PEROUT (220)

COMMON IDISTON  ,ISUM sGRPSUM(100) sPRI0O(100)
COMMON BEGROW(1n0) sENDROW(100) sBEGCOL (100)
COMMON ENDCOL (100) +MATSUM(100) sMATGRPS (100)
COMMON TYPE(100) +SUB(100) sNIM(100) LACTUAL (104)

COMMON NPRLEV oNT s IHOLD +LEN sLEVEL oM
COMMON NCRNODE (1ng) sMIN(100) 4GRPINPR(100)

COMMON MAXDEPL (1ng)

FOLLOWING COMMON STATEMENTS USED ONLY IN ALLOCATE

COMMON NACTDEP (100) +NAURATE (100) +IDNC (1 00)
COMMON IDNC1(100) sNAUCAT (109) )

INTEGER TYPE +SUB sACTUAL  LENDCOL

INTEGER CI0s +SYST 'OUTSUB  ,0UTTOUR LAFTER
INTEGER ACT OUuTTO s 0TSO 2OUTTT sOUTST
INTEGER PERD +GRPSUM  48FGROW  ,ENDPQW sBEGCOL
INTEGER VEPLOY +SURPLUS TATAUTH
INTEGER PERDTO

sUBRoUTINE ALLOCATE DISTRIBUTES RESOURCES AMgoNG CQMMAND ELEMENTS wiTHIN
TOUR AREAS,

NEFINITION OF VARIABLFS

TSUM=NUMRER OF GROUPS OR TOUR AREAg TO BE NISTRIBUTED

NCAT=NUMRER OF COMMAND ELEMENTS TO WwHICH A Toum ARFA IS DISTRIBUTER

IONC=INDENTIFICATION FnR COMMAND ELFMENTS WITHIN TOUR AREAS
RATE=RATF OF FILL FOR COMMAND ELEMgNTS.

DEPLOY=NIMBER OF DEPLOYARLE PERSONMFL WITHIN A TOUR AREA
PA=PATIENT RATE FOR EACH TOUR AREA

NAUCAT (NCAT) =AUTHORIZATION FOR EACH COMMAND ELEMENT
NAURATE(NCAT)=P£RSONNFL AUTHORIZED#RATE OF FILL FOor EAC
NACTDEP (NCAT) =NUMBER ACTUALLY DEPLNYED OR ASSIg

FOR A TIME PERIOD

TOTAUTH(TSUM) =TOTAL AUTHORIZATIONS4FILL RA
SURPLUS=1)NASSIGNED DEPLOYABLE PERSNNNEL

H COMMAND F; EMEn
NED TO A COMMAND ELFMENTY

TES FOR TOUR AREAS.

PRINT 103
INTEG=INTFG=]
READ 101y (PA(T)4I=1415UM)

DO 20 1=1,ISym

PRINT 10S

READ IOZQNCAT'(IDNC(J)QIDNCI(J)'J=1.NCAT)
READ 101+ (RATE (J) »J=14NCAT)

95
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DO 20 Kz-14INTEG
RFAD 1004 (NAUCAT (J) 9J=1,4NCAT)
c DETERMINFS DEPLOYABLE PERSONNEL FOp EACH TOUR AREA
PRINT 199
CALL RANRFAD (14 +GRPSUM,ISUMK)
DFPLOY=GRPSUM(I)# (1=-PA(]))
PRINT 106,41 +GRPSUM (11 9PA (1) ¢NEPLNY 4K
TOTAUTH=9

o0

NETERMINFS pERCENT OF AUTHORIZATIONS WHICH MAY BE fILLED ‘
D0 5 J=1eNCAT
NAURATE (J)y=NAUCAT(J) oRATE(J) + ,5

S TOTAUTH=TOTAUTH«NAURATE (J)

X1=DEPLOY
X2=TOTAUTH
XINTER=X1/X2

DO 40 J=1.NCAT
IF (DEPLOY,GT. TOTAUTH) GO TO 15
NACTDEP (J)=XINTER®NAURATE (J) +4,5
Go T0 40
15 NACTDEP (J)=NAURATE (J)
40 PRINT 107, IDNC(J) 9 IDNC1 (J) sRATE (J) o MAUCAT (J) sNAURATF (J) sNACTDEP (J)

(@]
Ty

SURPLUS=DFPLOY-TOTAUTH
20 PRINT 108,SURPLUS

Sy

[aNaXe)
i

FORMATS

100 FORMAT(BI10)

101 FORMAT(16FSe4)

102 FORMAT(IS.(10(A44A3)))

103 FORMAT (/14HODISTRIBUTIONS)

105 FORMAT (1X44HTOUR93X94HTOURS2Xs THPATTENT 92X 91 OHDFPLOYABLE ¢ 3X 4HTIME
171X e4HAREA 92X oSHTOTAL ¢ IX94HRATE 9 16X 6HPERION/43%X ¢ THCOMMAND ¢ 2X 9 4HF I =
cLL 92X 9 THCOMMAND ¢ 2X 9 THCOMMAND 92X » THCOMMAND o 7X s #HAREA 743X 9 THEL EMENT
32X 94HRATE 43X 9 4HAUTHe&Xe7TH FILL 92X 10HALLOCATION 2% s THSURPLUS)

106 FORMAT ( !IOQIBQF-’o?, 112018)

107 FORMAT (42%0A491XeA34F5,2419919,19)

108 FORMAT(RTxeIT)

109 FORMAT (1Hu) .

RFTURN
END
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FORTRAN DIAGNOSTIC RESULTS FOR ALLOCATE

NO ERRORS




