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SUMMARY
Problem

The planned, periodic rotation of enlisted personnel between sea duty and
shore duty assignments is a firmly established practice in the Navy. Rota-'
tion management objectives, however, are often constrained by conflicting
policies that impose severe controls on certain resources. As a consequence,
managing the rotation process in an equitable and effective manner continues
to pose serious problems that are extremely difficult to isolate and resolve.

Background

For some time, the Navy Personnel Research and Development Center has been
developing computer based tools and techniques for application in the Bureau
of Naval Personnel (BUPERS) to help improve the management of enlisted
rotation. This effort has resulted in a series of computerized models of
the rotation process which have been used in BUPERS in various planning

or policy testing applications. These models have successfully demon-
strated not only the feasibility of computerizing portions of the rotation
decision-making process, but also the improvement in management that could
result from their use.

Approach

The primary emphasis has been on the development of models which would
incorporate the major elements and characteristics of the sea/shore rotation
process in such a way that their values and relationships could be measured,
manipulated, and if possible, predicted. A previous report* described the
conceptual framework of the "Equilibrium Flow Model" encompassing the basic
variables and parameters governing the movements of personnel between the
broad categories of sea duty and shore duty. This present report provides

a detailed guide to the use of the computerized version of the Equilibrium
Flow Model-as a tool in the management of enlisted personnel.

Findings and Conclusions

Critical to the solution of rotation management problems is the requirement
for appropriate quantitative data upon which to base decisions affecting
the system. To help meet this need, the computerized model described in
this report could be implemented by those managers who wish to emphasize
quantitative methods as a basis for decisions and broad policy formulation.

The model is a highly flexible management tool that can be controlled for the
most part through selected data on three parameter cards and an input data
deck at any selected level of occupational grouping. A sampling of uses
would include problems such as (1) determining prospective sea tours for
proposed future shore tours; (2) effect upon number of rotation moves if
shore tours are extended any specified number of months; (3) changes

*Borgen, N. I., Segal, J. A., and Thorpe, R. P., An Equilibrium Flow Model
of the Navy's Enlisted Personnel Rotation Process, San Diego: Naval
Personnel and Training Research Laboratory, August 1972 (SRR 73-3).




required to number of shore billets if sea tours are shortenéd; and (4)
the extent of the applicability of selected minimum and maximum sea tour
limits across all rates to support broad policy formulation.

A basic output consists of equilibrium tours that would support prescribed
tours in the complementary composite for each of three selected conditions:
(1) current prescribed tours; (2) estimated actual tours; and (3) future
desired prescribed tours. ’

A secondary output presents in summary tables the aggregate character-
istics of the population processed in the tasic phase for purposes of
viewing the total group as an entity as an aid in broad policy testing
and formulation.

Any management model is a tool and successful use presupposes considerable
knowledge about the system being managed. The design of the Equilibrium
Flow Model is based upon the quantification of rotation variables. The
output will be entirely quantitative, The numerous qualitative aspects

of rotation management must be introduced by the manager who seeks to
influence, or otherwise control, the rotation system towards some identi-
fiable goal.

vi
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MANAGEMENT OF ENLISTED PERSONNEL ROTATION:
USERS GUIDE TO THE COMPUTERIZED
EQUILIBRIUM FLOW MODEL

INTRODUCTION

Purpose

Among the many important functions of enlisted personnel management
are those tasks related to personnel distribution, assignment, and
rotation. Under the concept of centralized rating control, a relatively
small number of managers in the Bureau of Naval Personnel must deal with
an increasing number of details in the routine performance of their job.
The magnitude of these tasks is such that increased utilization of auto-
mated information decision-making systems is essential if they are to
be accomplished efficiently and effectively. To help meet this need in
the area of personnel rotaticn management, a computerized model and its
underlying concepts are described in this report with a view towards
implementation by those managers who wish to emphasize quantitative
methods as a basis for decisions and broad policy formulation. The
quantitative nature of this model will readily lend itself to use in
testing and evaluating a variety of policies and procedural options
related to the management of personnel rotation.

Background

For some time, the Navy Personnel Research and Development Center has

been developing computer based tools and techniques for application in
the Bureau of Naval Personnel (BUPERS) to help improve the management of
enlisted rotation. This effort has resulted in a series of computerized
models of the rotation process which have been used in BUPERS in various
planning or policy testing applications. These models have successfully
demonstrated not only the feasibility of computerizing portions of the
rotation decision-making process, but also the improvement in management
that could result from their use.

Approach

The primary emphasis has been on the development of models which would
incorporate the major elements and characteristics of the sea/shore
rotation process in such a way that their values and relationships could
be measured, manipulated, and, if possible, predicted. A previous report*
described the conceptual framework of the "Equilibrium Flow Model"
encompassing the basic variables and parameters governing the movements
of personnel between the broad categories of sea duty and shore duty.

*Borgen, N. I., Segal, J. A., and Thorpe, R. P., An Equilibrium Flow Model
of the Navy's Enlisted Personnel Rotation Process, San Diego: Naval
Personnel and Training Research Laboratory, August 1972 (SRR 73-3).
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This present report provides a detailed guide to the use of the computerized
version of the Equilibrium Flow Model as a tool in the management of en-
listed personnel rotation.

ROTATION MANAGEMENT PROBLEMS

The problems associated with rotation management are numerous and
complex. While planned periodic reassignment of personnel between sea and
shore assignments is a firmly established practice, other pressing requirements
often over-ride the rotation plans. Manifestations of rotation problems are
typically referred to as: (1) excessive personnel turnover; (2) personnel
instability; (3) personnel turbulence; (4) poor skill utilization; (5) skill
deterioration; and (6) excessive costs associated with personnel movements,
especially those related to permanent change of station (PCS).

One of the most common sources of rotation management problems lies
in the area of planned tour completions. The ideal system would have
virtually all personnel rotating on their planned rotation dates. One
reason that this is not likely to happen is that there are many causes
leading to losses of personnel from the population at relatively unpredictable
times. The unanticipated loss of an individual typically requires a replacement
that frequently must be met by prematurely terminating someone else's tour.
This creates an additional vacancy that must be filled in a similar manner,
and a chain effect is generated whereby a single loss may trigger dozens of
personnel moves. Constant disruptions of this kind tend to generate conditions
of personnel instability and morale-~inhibiting uncertainty for those adversely
affected. Resolution of this problem requires improved procedures for determining
tour lengths realistically reflecting conditions that can be expected to exist
several years into the future.

One way to approach this problem is to seek quantitative means to
divide the population into two aggregates relative to expected length of
service. The aggregate with sufficient service expectancy to complete
assigned tour cycles would comprise the rotatable population for manage-
ment purposes, and the remainder would, in general, be excluded from the
rotation system. Over time, the size of each group would be optimally
determined and the magnitude of the unpredictable moves would approach
the finite minimum that managers would always have to deal with.

The Equilibrium Flow Model is built upon this concept.

EQUILIBRIUM FLOW MODEL

Development of the computerized Equilibrium Flow Model has required
a comprehensive determination of rotation system concepts and the quanti-
fication of many rotation variables. These objective measures will be
presented in sections to follow to provide the underlying rationale for
the structure of the model. The model will thus permit the manager to



objectively quantify some of the conditions that are represented as
problem areas and establish, within the limitations and assumptions of
the model, the extent to which personnel movement must continue.

Limitations and Assumptions

Personnel rotation is a subset of a more comprehensive assignment
process and therefore deals primarily with only a portion of the personnel
movements. The model will only generate the number of personnel moves
necessary to sustain rotation in accordance with the parameters selected
by the user. The actual number of personnel moves, on a month by month
basis, may not be subject to precise determination, but in a generalized
way, some sort of average number of movements that will reasonably repre-
sent the dynamics for longer time spans may be derived through observation
of the ongoing system.

Model output may be considered to have limited value in determining
absolute values of rotation variables. Its basic function is to support
comparative analyses across successive model runs with varied parameters.
Proportionate changes will then be of considerable assistance in evaluating
the impact of varied parameters. Skill in model use will ultimately move
the manager in the direction of a firmer quantitative control.

A number of implicit and explicit assumptions underly any type of
model of a system. Among the more prominent underlying this model are:

1. That personnel rotation is a necessary element of career service.
2. That a management objective is related to achieving and maintaining
a dynamic equilibrium between the two major duty composites, sea

and shore.

3. That a desired equilibrium condition between these two duty com-
posites can be quantitatively specified by the rotation manager.

4. That tour lengths in one duty composite can be specified and
substantially adhered to in rotation management.

5. That tour lengths in the complementary duty composite are desired
to maintain or move the system towards a specified equilibrium condition.

Structural Elements

A study of the rotation system has provided a structure suitable for
modeling by selecting elements that reflect various quantitative dimensions
of interest to the rotation manager. Basically, within the rotatable pop-
ulation are two groups of personnel: those assigned to sea duty and those
assigned to shore duty. Since direction of rotation is somewhat arbitrary,
the groups can be labeled Corposites A and B, with initial assignment
commencing with A and rotation direction from A to B. Sequential completion
of tours in both composites would be referred to as a '"rotation cycle" and
the process repeated for career personnel with an assignment from B to A.

3



All assignments within the rotation system have predetermined
lengths that are recorded by means of "tour completion dates.'" 1In the
past, lengths of assignments have been estimated from analysis of his-
torical data with the consequent disadvantage that conditions of the
past tended to influence the system long after significant changes had
occurred. For example, it was observed that tour lengths in each com-
posite for career personnel were generally in the same ratio as sea to
shore billets. This has been appropriate for populations with high
continuance rates, but where populations experience considerable losses
over time, as with the middle and lower level petty officers, the actual
tour ratios would be subject to extensive variation from the billet ratios.
Assuming that a dynamic equilibrium reflects the desired condition for
personnel manning and rotation, it can only be established and maintained
through determination of the real rotation ratio.

The real rotation ratio may be estimated by adjusting the size of
the rotatable population either by subtracting out losses or quantitatively
defining the continuance for each population subset. The model represented
by this description provides measures of personnel continuance by means of
specially derived rates referred to as 'career factors." These are computed
from length-of-service frequency distributions, converted to proportions of
the total population, and arranged in a negative-accumulative curve so that
at each selected time point the proportion of the population that can be
expected to serve beyond those years or months of service is directly
determined®*.

Another of the basic elements in the structure of the rotation model
is a representative tour length for Composite B in the rotation cycle.
This is a prerequisite for computing an equilibrium tour for Composite A.
The manager may either arbitrarily establish a Composite B tour, or he may
accumulate data and estimate an average Composite B tour that reflects that
part of the ongoing rotation system. The necessary measures may be accumu-
lated by recording the number of personnel vacating (completing tours in)
Composite B each month and the cumulative number of personnel occupying
those billets., The cumulative number in billets divided bv the cumulative
number vacating gives the tour length index.

Evaluative Criteria

The computerized equilibrium flow model has been programmed to
generate appropriate tour length indices for interaction with prescribed
tour length indices in each of two broad duty composites. Quantitative
data reflecting the structure of the rotation system are employed in
computations that simulate the complex interactions of billet ratios and
diminishing population sizes over time so that the generated complementary

*A comprehensive description of the theoretical derivation of career
factors and the concepts and mathematics of rotation were provided in
the previous report of the Equilibrium Flow Model (SRR 73-3).



tour lengths will tend to support a predetermined equilibrium condition

of personnel allocation. The model incorporates a requirement for repre-
senting future conditions of the system by the introduction of appropriate
estimates. While forecasting future conditions has long been recognized
as extremely difficult and prone to error, the model has been designed

to capitalize on the value of current data as a base for projections.
Carefully derived estimates of future conditions are used mainly to
indicate the direction in which the manager should seek to influence the
system. The degree of confidence the manager has in his projections is
used to help determine the magnitude of the influence he should apply.

It is proper then to view the model as a specialized tool that will
simulate a rotation system, reflecting the nature of the data employed in
it. The degree of correspondence between the model of the system and the
real (actual) rotation system ultimately has to be established by the
user of the model. Validation of the model requires that this degree
of correspondence be determined, and this can only be done through use
of the model in real rotation management applications.

For this reason, evaluative criteria should be developed from sources
independent of model output. One measure that will help serve this purpose
can be obtained by monitcring the tour length assignment system to determine
what proportion of rotated personnel actually complete their tours as
originally assigned. For example: if 500 personnel were rotated in a
specified time period, and it was determined that 300 of those personnel
completed tours as originally assigned, the measure of tour assignment
effectiveness is 300/500 = 60%. On the other hand, 40% of the personnel
would have had their tours modified for some reason related either to the
needs of the Navy or a change in individual status.

This is not enough information, however, to determine whether 607 is
the highest possible score, or even if it represents a satisfactory state.
Repeated measures over time would give some clues as to whether or not
this measure could be increased. The manager could assume that improved
rotation management could increase this measure, and his management
objective initially becomes one of "maximizing' the proportion of assigned
tour completions for the rotatable population. Given an understanding of
the effects of time in diminishing a population size, it would be logical
to conclude that shorter tour lengths would lead to increased tour com-
pletions as assigned. TFor example: in the extreme case, tour lengths of
one day would virtually assure that all personnel would complete their
assigned tours. However, this solution would generate a high degree of
personnel movements with its attendant costs and decreased skill utilization,
and counter the desired condition of personnel stability. This adverse
effect requires the establishment of arbitrarily determined minimum tour
lengths. This means that there will of necessity always be a minimum of
specifiable cost and amount of personnel movements associated with personnel
rotation. The model will help the manager determine the minimum costs that
would be necessary to support the ideal system generated by the rotation
model. The difference between the costs and movements associated with the



ongoing rotation system, and the ideal system of the model provide the
means to estimate the amount of savings and degree of improvement possible
through improved rotation management. The model contributes to the reso-
lution of this problem by generating equilibrium tour lengths necessary

to support minimum prescribed tour lengths in a complementary composite.
The equilibrium tour lengths are computed in accordance with established

billet ratios and personnel continuance in the system.

Obviously, the first effects of irplementing the decisions resulting
from use of the model will not be available until many months have elapsed.
Monitoring the tour assignment effectiveness criterion will indicate whether
or not the system is moving in the direction of improvement., With the number
and complexity of influences that impinge on the rotation system, the im-
plemented tour lengths can only account for part of the change. If the
increase in effectiveness is less than expected, but in the right direction,
the manager can accelerate the change by increasing his confidence estimate
of his forecast. If the assignment effectiveness actually decreases, the
manager will have to reexamine his estimate of the future conditions that
generated his future equilibrium tour.

The time frame for evaluating the effects of rotation management
decisions suggests that many rotation managers will actually be checking
tour assignment decisions made by their predecessors, and their own decisions
will be checked years later by their successors. The need for uniform
management continuity thus becomes apparent and a management model offers
a practical means to help achieve this requirement,

The following sections of this report provide a detailed guide to the
operation and application of the computerized Equilibrium Flow Model,
Program listings and related documentation are included in the appendices.



DESCRIPTION OF THE COMPUTERIZED MODEL

The conceptual structure underlying the model design relates the
rotation system elements in such a way that a portion of the system
dynamics is simulated. Essentially, these elements are the billet ratios
between the two broad duty composites, the dynamic characteristics of the
force structure relative to personnel continuance, and a selection of
policy prescribed and actual conditions related to tour lengths. Current
data for input to the model are readily available to the rotation
manager; projections of the appropriate input data for further conditions
would have to be worked out prior to model use, however.

Model output consists of two parts®: Part 1 provides details at the
rate level pertaining to rate identification, allowances or strengths in
each of the two composites for each of two time periods, and obligated
service requirements for rotation eligibility. In addition, there are
four sets of tour lengths related to policy prescribed sea and shore tours,
estimated actual tour lengths, and equilibrium tours for each of the
prescribed conditions. This section may run from 15 to 20 pages of output,
depending upon the number of rates or level of data aggregation used.

Part 2 presents a comprehensive summary of the cumulative data
processed to produce Part 1. Aimed primarily at supporting comparative
analysis and broad policy formulation, the data is aggregated so as to
quantitatively reflect the rotation dynamics encompassed by Part 1, and
thus serve as a measure of the net effect of the total population set

processed by the model.

In this section the components of the model are described in detail.

Model Components

The computerized Equilibrium Flow Model is basically a mathematical
model that performs all the necessary computations supporting the management
applications outlined in this report. The program for the model has been
written in FORTRAN IV level G for the IBM 360/65 computer system. Figure 1
illustrates the major segments of the model. Job Control Language (JCL)
cards appropriate for the system appear ahead and immediately behind the
program deck. An additional card appears at the end of the data to terminate
program execution.

The program deck consists of approximately 550 cards, including comment
cards. Approximately 30 variables subject to control by the model user are
spaced out on three parameter cards. The time-bias design of the model
requires two data input cards for each population subset. For example:
the 558 enlisted rates would require 1116 data input cards, one half for
Time period 1, and the remaining half for Time period 2. The data cards,

*Parts 1 and 2 are shown in Figures 7 and 8 on pages 22 and 27.
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Figure 1. Arrangement of Computer Model Program
and Data Deck



however, appear in pairs; that is, the card for BMCM Time 1 is followed
immediately by data card for BMCM Time 2. Separator cards are used to
separate groups such as ratings and produces a space between ratings in
the Part 1 printout. If the user desires to add NEC (Navy Enlisted
Classification) communities, additional data cards must be prepared in
appropriate format, and in pairs. Aggregating data such as for rating
populations would considerably reduce the size of the data deck, there
being approximately 60 ratings requiring two cards for a data deck size

of about 120 cards.

A detailed description of the program deck, parameter cards, and
management data cards which comprise the model input appears in the following
pages.

1. Program Deck.

Figure 2, provides a macro-level view of the flow through major
program components. (1) The accumulation of data for Part 2 requires
that many fields be set at zero. (2) Three parameter cards provide
the manager with considerable detailed control over many of the quantitative
aspects of the program. (3) Allowances, strengths, prescribed tour lengths,
minimum and average lengths of service, and sets of career factors are read
in from two data cards per population subset (such as rate), one card for
each of two selected time periods. (4) Data for each population subset
is computed and stored for the aggregate display in Part 2. (5) Data is
printed out for each population subset until the last pair of data cards
has been processed. (6) Part 2 of the model is then printed out to show
the aggregate effects of all the individually computed data sets. This
summary is designed to provide the rotation manager with -sufficient relative
data to enable him to make quantitative comparisons between situations
represented by two or more sets of selected parameter values. While the level
of generalization portrayed in Part 2 is highly abstract, the means by which
it is generated insures that it is a proper representation of the combined
effects of parameters as applied to individual populations that make up the
entire set.

A complete program listing is provided in Appendix A. The rotation
manager, however, need only have a general knowledge of the internal
mechanics of the program. The following listing displays the major con-
ceptual elements, and identifies the location of each in the program deck
by means of Program Statement Identification (PSID) card numbers appearing
at the extreme right.



START

\

INITIALIZE DATA
FIELDS
PsSID- 30-215
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READ PARAMETER
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DATA
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COMPUTE:
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ACCUMULATE DATA FOR
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PRINT PART 1
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PSID 2739-3230

PROGRAM STATEMENT {DENTIFICATION

(PSIDY NUMBER APFEARING IN PROGRAM
CARD COLUMNS 77-60

Figure 2.

Macro-Level Flow Chart of Selected Major

Components of the Rotation Management Model

10



SEGMENT

1

2

10

11

12

13

14

15

16

17

DESCRIPTION
Initialize data fields
Read parameter cards
Print output titles and column headings

Test for rotation direction
(parameter card)

Read data for SHORE to SEA rotation
if selected

Print output column headings
Field definitions for data input

Read data for SEA to SHORE rotation
if selected

Check for zero data

Compute and store career factors for 144

months for two time periods

Compute manning level percentages
Adjust composite tour length when in-—
dicated (parameter card 1, fields 5

through 8)

Composites A and B tour values are set

PSID
CARD NUMBERS

30-215
219-405

510-550

553-555

560-735
740-825

827-843

844-905

910-1080

1085-1300

1305-1317

1320-1340

1345-1385

Select allowance or strength or equitable

manning as a basis for tour computations
(parameter card 1, field 1)

Adjust composite B population to per-

centage shown (parameter card 1, field 9)

Select user determined Composite B tour

1390-1547

1550-1551

index if available, otherwise use program
algorithm (parameter card 3, ACT SHR TOUR

0 or 1)

1556-1558

Algorithm for estimating actual Composite

B tour length index

11

1560-1660



SEGMENT

18

19

20

21

22

23

24

25

26

27

28

29

30

DESCRIPTION

Compute monthly Composite B vacancy
rate for each of three conditions

Select months service obligation for
rotation eligibility ’

Compute personnel moves, rotatables, and
accumulate totals

Compute equilibrium Composite A tour
for prescribed Composite B tour as shown
in Part 1 printout, columns 10 and 11

Compute Composite A tours for estimated
actual Composite B tours as shown in
printout Part 1, columns 12 and 13

Compute Composite A tours for desired
Composite B tours as shown in printout
Part 1, columns 14 and 15

Program check on parameter card 3, column

PSID

CARD NUMBERS

1665-1680

1685-1725

1730-1935

1980-2110

2115-2240

2255-2365

selection for Minimum Tour (MINTR)/Maximum

Tour (MAXTR). Only Composite A tours for
columns 8, 10, 12, or 14 may be used

Set A or B flag for tours above or below
MINTR or MAXTR (parameter card 1, fields
3 and 4)

Accumulate personnel movement data and
convert tour lengths to integer format
for printing

Data fields for Part 1 printout. Print
model data for rate (see Figure 7, page
22, for Part 1 display)

Print parameter card images

Print rotation summary page titles
Print rotation summary data Part 2.

Personnel movements by pay grade for each
condition

12

2370-2455

2460-2505

2515-2635

2640-2710

2715-2775

2780-2850

2855-2910



PSID

SEGMENT DESCRIPTION CARD NUMBERS
31 Print summary of rotation dynamics.
Number of rates rotatable, above,
within and below MINTR and MAXTR 2915-2995
32 Print aggregate summary of totals,

non-rotatables, rotatables, number of
personnel moves, and tour indices for
TOTAL AGGREGATE and for Composites A

and B 3000-3210
33 Print final parameter card images.
End program. 3212-3290

The Program Statement Identification (PSID) numbers have been
utilized in columns 77 through 80 on each program card as a means of
facilitating communications about the details of the program. The
numbers, running from low to high in sequence, will permit the use of
a card sorter to restore the appropriate card order, should the program
deck be accidentally shuffled. Intervals between the PSID numbers
permit changes and appropriate renumbering within a relatively small
span of the established sequence. If program changes are contemplated,
the user should refer to the complete program listing in Appendix A.

An alphabetical listing of each data field name is provided in Appendix
B. Should the user desire to trace through any of the computations,

he may substitute data for the field names and perform the same calcu-
lation as done by the computer. If program changes are made, all data
fields of those names affected must be located and checked to determine
whether the desired change will be produced. Appendix C provides a
table of data field names and PSID numbers showing where they occur in
the program.

2, Parameter Cards.

Use of the computerized Equilibrium Flow Model requires that
the rotation manager determine which values and modes are to be used for
a specified run. Parameter value selection is partly determined by the
reason for applying the model: i.e. to compute tours for implementation;
to test the results of newly formulated policy; to ascertain the effects
upon the rotation system of altering selected variables; to improve one's
understanding of the rotation system; etc.

Prior to use of the model, decisions must therefore be made
with regard to the following:

a. Select input data from current or past historical data and

projected values to represent future expected conditions. Data
from two selected time periods is required.
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b. Select: (1) current allowances at some specified manning level;
(2) current strengths as allocated; or (3) equitable manning of
billets with current strengths.

c. Select direction of the initial rotation: SEA to SHORE or SHORE
to SEA.

d. Select population aggregates: Rates, ratings, NEC's, etc. Punch
data deck accordingly.

e. Establish method of determining obligated service requirements
for rotation eligibility.

f. Establish the minimum and maximum tour lengths for the summary
of rotation dynamics by rate.

g. Identify populations to be excluded from rotation: i.e. women,
limited duty, special programs, humanitarian shore duty, etc,

Figure 3 illustrates the three parameter cards to be used with the
computerized rotation management model. These cards produced the print-
outs illustrated in Figures 7 and 8, pages 22 and 27. The parameter card
data fields are described on the follow1ng pages.
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Figure 3. Parameter Cards Used with the Rotation
Management Model
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CARD 1

Field Columns
1. 1
2. 3 - 4
3. 6 -~ 7
4, 9 - 10
5. 12 - 13
6. 15 - 16
7. 18 - 19
8. 21 - 22
9. 39 - 41
10. 71 - 73
CARD 2
Field Columns
1. 5~ 15
2. 24 - 31
3. 43 -~ 44
through 49 - 50
9. 55 - 56
61 - 62
67 - 68
73 - 74
79 - 80

Description

Allowance/Strength selector for tour computations

1 = allowance
2 = strength
3 = strength allocated equitably to allowance

Selects direction of rotation:

12 = shore to sea, type duty 1 to 2
21 = sea to shore, type duty 2 to 1l

Lower limit for equilibrium tour summary in months (MINTR)
Upper limit for equilibrium tour summary in months (MAXTR)
Sea tour extension in months for Time 1

Sea tour extension in months for Time 2

Shore tour extension in months for Time 1

Shore tour extension in months for Time 2

ADJ COMP B PCT: Provision to adjust Composite B

allowance or strength up or down to regulate equilibrium
tour in Composite A and number of personnel moves

MANNING LEVEL PCT = : Provision to regulate
obligated service months relative to manning level
percent. Manning levels at or below specified
percentage will use obligated service months specified
on parameter card 2; manning levels above specified
percent will utilize Composite B tour for service
obligation for rotation eligibility

Description

Date of data used for Time 1
Date of data used for Time 2
Selected obligated service months for rotation
eligibility for use with manning levels below

that specified on parameter card 1, field 10
for pay grades E-3 through E-9
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CARD 3

Field Columns
1 8 - 9
2 15
3 30
4, 38 - 62
5 63

66

68
70 - 71
73 - 74
76 - 77
79 - 80

DescriEtion

Column selector for Part 1 printout for purpose of
identifying equilibrium tours above (A), below (B)

or within the upper and lower tour limits (MINTR/MAXTR)
specified on card 1, fields 3 and 4. Each rate is
tallied in the program, flagged in Part 1 where
appropriate, and printed out in summary form in Part 2.

Mode of printout to be selected by user where:
1 = Part 1 printout only

2 = Parts 1 and 2 will be printed out

3 = Part 2 printout only

Actual estimated shore tour (ACT SHR TOUR) selector
for utilizing the managers estimate of actual
Composite B lengths or the program algorithm
described in Appendix C.

0 = Actual estimate of Composite B tour is not available
and user desires to utilize program algorithm

1 = Actual estimate of Composite B tour is punched into
card number 1 of each pair of data cards in columns
25 and 26. (Figure 6, page 21)

Printout labels to identify user selection of allowance
or strength data for computation of tours (parameter
card 1, field 1); and additional printout labels for
"above'", "below" and blank space for equilibrium tours
relative to MINTR and MAXTR , fields 3 and 4 of parameter
card 1.

Average length-of-service years provided as a basic
input to program algorithm described for field 3,
column 30 above. These values are used for pay grades
E-3 through E-9 respectively.
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3. Management Data Input.

Figures 4 and 5 present displays of data basic to rotation
management. Two data displays are provided to illustrate actual data
used as model input for each of two selected time periods: December
1972 and December 1976. 1In practice the data may be selected as the
latest current data for Time 1 and carefully derived estimates of

future data for Time 2.

With reference to Figure 4, page 18, data of interest
are displayed under column headings as follows:

Field Description

1. Rate abbreviation
2, Rate code
3. Sea allowance for selected Time 1 and Time 2
4, Shore allowance for selected Time 1 and Time 2
5. Sea strength for selected Time 1 and Time 2
6. Shore strength for selected Time 1 and Time 2
U c Allowance for preferred sea duty type 5

8. Strength for preferred sea duty type 5
9. Prescribed sea tour length in months

10. Prescribed shore tour length in months

11. Average length of service in years

12A. Minimum length ®f service years for the pay grade

12B. Career factor for the year shown in Field 12A.

+1 through +7 Career factors for the year indicated: i.e., minimum
length~of-service (LOS) from column 12A. plus the
number of years indicated by column heading.
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-RATE-
ABER CCCE
(1) (2)

BMCM  0Q1CTA
eMLS G100y
|49 01021
BM1 01052
BM2 01003
EM3 01C04
BMSN OLCGS
CMCr¥  02C0A
CMCS  02C04
cve 02Ca1
(431 czco2
cr2 02cc3
Cr3 02024
VSN 02C05
SMLM 02584
SKCS Q2504
S¥C 02501
S¥1 02502
SM2 02503
SM3 02304
SKSN 025035
CsCr  03C0a
CSCS 03004
€sc 03601
csi1 03002
€s2 ¢3C03
€s3 G3Co4
CSSh G3005
EwCVM 03504
LWCS 03504
EWC ¢3501
Ewl 03502
EW2 03503
EW3 03504
E4SKh 03505

PRESCRINED TCURS,

BILLETS ANC STRENGTHS BY SEA ANC SHECRE CCMPCSITES

AVERAGE LENGTH-CF-SERVICE

(YRS),

AND CLMULAVIVE CCNTINUATICN FRCBABILITIES PER YEAR

PREF.SEA TCUR MCS.

(BILLET

- ALLCw - STRENCTH
SEA SHCORE SEA  SKHORE ALW
(3) (4)  (5) (&) (7
120 74 e eC 1
156 140 15 134 4
g2e 703  &C5 15C 1%
1265 1091 1450 1C42 33
1974 Sgz 1585 &30 25
2633 251 2572 155  §
221 38 10tz ¢
3C 33 23 3C 3
33 53 40 85 1¢
437 352 428 3190 24
438 442 3s1 263 2C
142 295 €3¢ 82 7
114C 61 1C76 15 4
230 14 €C2 45 1
9 7 9 2C c
34 32 25 42 4
68 149 165 z22 g
451 255 414 3247 2
774 226 477 256 c
1043 22 s6s 22 1
452 5 451 4 ¢
22 41 22 38 &
72 11 €4 45 E
348 320 264 27C 31
927 &€7 €18 468 18
1454 435 11€8 157 S
1794 112 21C2 €6 4
1894 71 1zéel ce c
0 10 c 2 C
22 17 8 5 c
226 97 £4 68 13
271 124 144 101 7
597 21 79 1€ 1
5C9 9 182 1 c
95 c 1¢ c c

Figure 4.

ANC STRENCTE DATA AS CF 12-28-72)

STR SEA SECRE YEARS
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4€
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(3]
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3¢
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36
€6
72
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36
48
48
48
42
42
42

36
42
48
52
52
54
54

24
24
24
24
24
24
24

24
24
24
24
24
24
24

24
24
24
24
24
24
24

36
36
36
36
24
24
24

24
24
24
24
24
26
24

MINIFUM LOS-IN-CRACE

PRCGRAM BLTSTR

=-=CUMULATIVE CONTINUATICN PROBABILITIES PER Y{AR --—

{BASED ON LOS CISTRIBUIIEN FCR JUNE 30,1372}

CATE = B2

AV.LCS MIN

tCs
(11) (124) (128)
25.6 13 G.978%
23.4 11 0.9939
17.9 7 0.9937
13.1 4 0.5%96
7.1 2 0.6973
3.7 1 0.5584
4.5 1 1.cc00
23.4 13 G.9833
18.8 11 0.5864
16.0 7 0.558¢&
11.5 4 0.9887
4.8 2 C.9627
2.9 1 0.9645
l.6 1 G6.7230
22.8 13 1.0cC00
20.3 11 1.cC¢C0
17.3 7 0.6653
14.5 4 0.9588
T.4 2 0.9952
3.1 1 0.6523
1.7 1 0.7477
15.9 13 1.(%00
17.7 11 0.9922
16.1 7 1.CC0Q
12.5 4 0.5962
4.6 2 0.9836
2.9 1 0.5560
1.6 1 0.7932
16.5 13 1.CCOC
16.5 11 1.CCG0
13.2 7 L.cccc
9.7 4 1.CCCO
5.8 2 l.ccco
2.2 1 0.5)56
1.1 1 0.5509

(+1)

0.978%
0.9939
0.56514
0.5661
0.9505
0.5519
0.5616

0.9833
0.96¢0
0.9559
0.97¢61
0.83638
0.75281
0.2¢64

0.5699
1.C0C0
0.5530
0.9977
0.9513
0.8285
0.3135

0.96%5%
0.6922
0.658¢
0.9516
0.8345
0.8158
0.2340

0.7699
1.cc00
0.9857
0.9904
0.9714
0.4667
0.0¢67

(+2)

C.9789
0.93C9
£.58e5
n.988&5
C.6754
C.15¢2
0.8773

C.9822
G.911¢
0.9917
0.95C9
£.3427
0.4962
C.0833

6.695S
0.57¢5
€.56C6
€.5954
0.6413
C.5424
0.1070

C.985S
C.9¢88
6.5572
0.9740
C.2556
C.4449
C.06C6

0.6559
1.CGCC0
0.5429
0.%1¢€4
C.7524
0.2444
0.0

(+3)

0.964¢
0.375¢
C.5811
0.9652
¢.6C¢es
0.12173
0.319¢C

€.9833
0.8707
c.9738
0.8575
0.2657
O.C04¢e2
0.0141

C.9¢ege
C.9¢a?
0.56Ce
0.59C7
0.5851
C.0€45
0.01z2

0.5855
0.5257
0.596C2
0.9435
C.2140
0.0362
0.0057

C.5666
0.5CCC
0.878¢6
Ne7942
3.5524
0.0211
C.0

(+4)

€.9648
C.G€24
C.%¢1¢
C.5212
C.5173
€.0532
C.eCE6

gy
21
55

C.figse
C.CCE2

€.627%
€.5529
C.G7¢8
C.S5E37
€.5523
C.0424
€.CC4a6

0.8261
C.8125
C.G735
¢.87179
C.1124
C.0242
C.CCa0

C.C
C.80CC
C.7714
C.ee56
C.3ELC
c.cces
€.0

Data Display Basic to Rotation Management

for Time 1
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(+5)

€.$577
C.5256
C.G1174
C.8¢42
C.41€8
€C.C714
C.1779

c.scccC
C.7551
G.8772
C.t521
Cc.17C2
€.C25¢C
C.CCE2

C.5CE3
C.S17¢
C.S¢€4€
C.G¢2¢E
G.4221
CC237
C.{C4e

<E7S57
C.€157
C.5317
c.ecce
C.1322
C.ClEL
C.cgacC

C.C
C.eCCC
C.eeE
C.4822
C.2571
C.C
c.C

(+0)

€.5427
C.511¢
C.258%
C.774¢6
C.3768
C.094C
C.lz8F

C.8(CC
G.e122
0.7¢97
Ce5437
C.1:2%%
C.C154
C.C05%

€.81i25
0.8L0C
0.5413
C.9372
0.3855
C.027%
C.CC31

0.4762
¢.5391
0.6591
C.7244
C.CS16
C.013s
C.CGzE
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C.SCES
NEREN
L7854
Cot6C2
C.2¢C2
C.C33%
c.c75¢

C.25CC
Coa¢€2
D.6624
Te4GEL
C.11173
C.C14t
¢.CC47

C.78¢C
{.€471
C.E887
C.8827
C.308x
C.C153
€.C031

C.4203
C.351¢
G.7531
Cot27:2

JLTYT
C.CC5%5
C.CC17
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~RATE-
ABBR ceoe
() (2)

BMCHM O0100A
BMCS  01C0J
BrC 01C01
BM1 01C02
BM2 0103
BV3  01C04
BMSN 01005
CrCH 02004
CMCS 02004
cve  02¢01
Grl 02002
CM2 02003
QM3 02004
CYSN 02005
SMCM 02504
SKCS €250
seC 02501
SM] 02502
SH2 02503
SM3 02504
SKSN 02505
OSCH 63004
CSCS  03C0J
0SC 63001
oSl 03¢02
0s2 03003
0s3 03C04
CSSN 03005
EWCM  0350A
EWCS 0350J
EWC 03501
EWl 03502
Ew2 03503
EW3 03504
EWSN 03505

PRESCRIBED TCURS,

BILLETS ANC STRENGTHS BY SEA ANC SHGRE CCMPCSITES

AVERAGE LENGTH-CF-~SERVICE

{YRS),

AND CUMULATIVE CCONTINUATICN PRCEABILITIES PER YEAR

PREF.SEA TCUR YOS

- ALLOW - STRENGTH
SEA SKORE SEA SHCRE ALW
(3) (4) (5} (&) (1)
96 59 45 ¢4 1
157 112 124 107 3
662 562 644 600 14
1012 873 1160 834 26
1579 786 12¢8 504 20
2106 201 2058 156 7
177 30 € 10 0
24 26 18 24 2
26 46 32 68 13
350 282 342 248 1S
398 354 213 210 16
594 236 429 66 €
912 49 86l 63 3
184 11 482 36 1
7 7 16 0
21 26 20 34 3
54 119 132 178 2
393 236 231 278 2
619 181 382 205 O
834 18 727 18 1
394 4 3¢l 30
18 38 18 31 &
58 62 51 36 &
278 256 291 216 25
742 534 494 398 14
1163 348 9§34 126 4
1435 S0  1é82 53 3
1515 57 1025 46  G©
o e c 2 ¢
18 14 6 4 O
181 18 61 54 1¢C
217 $9 115 81 ¢
478 17 63 13 1
407 O 146 1 ¢
7 0 g a ¢
Figure 5.

(BILLET AND STRENCTH CAT2 A$ CF 12-31-76)

S¥i SEA SHORE YEARS

(g) (9110}

¢ 48
[ 43
18 48
32 (1]
14 72
[ 72
1 72
4 42
10 42
22 €6
10 72
4 72
) 72
2 72
2 36
2 3é
2 36
2 €6
0 12
1 72
0 12
3 38
1¢ 48
21 48
S 48
7 42
2 42
c 42
4 36
1 42
3 48
9 52
(] 52
4 54
[¢] 54

24
24
24
24
24
24
24

24
24
24
24
24
24
24

24
24
24
24
24
24
24

3¢
36
36
36
24
24
24

24
24
24
24
24
24
24

MINIPUM LCS-IN-GRACE

PRCGRAM BLTSTR

~=-CUMULATIVL CCONTINUATICN PRCBABILITIES PER YEAK --

(BASEC CA LCS CISTRIBUTICN FCR JuUN:

(1245¢€128)

CAYE = 86
AV.LCS MIN
LCsS

(11}

28,3 13
2.2 11
1€.4 ?
13.7 4
€.2 2
3.2 1
4.1 1
4.1 13
19.6 11
16.5 1
L1241 4
4.5 2
2.5 1
1.2 1
23.5 13
21.1 11
17.8 7
15.1 4
7.1 2
2.7 1
1.3 1
20.6 13
18.5 11
16.¢ 7
13.1 4
4.3 2
2.5 1
1.2 1
17.2 13
17.3 11
13,7 7
10.3 4
5.5 2
1.8 1
0.7 1

C.5749
0.993%
C.5654
1.0CC0
C.8576
0.8986
C.gCCC

€.9823
0.9532
1.CCCC
0.5962
0.8664
0.868C
C.6507

1.0CC0
1.£C00
0.6653
1.ccoc
0.8657
0.8631
0.6729

1.CCCO
6.5922
1.C0C0
C.5552
0.8852
0.8964
0.7136

l.ccce
1.CCCC
1.6CCc0
1.¢CCO
c.6¢C0
C.8240
Ca455C

(+1)

C.5789
045939
0.69937
0.56%¢
08554
C.8567
Q.EE34

0.9633
G.9864
0.558¢
0.9E8B7
0.7531
0.6623
0.2358

1.€CC0
1.CCCY
0.5953
C.0588
0.85&2
0.7456
0.2821

1.CCGC
0.9522
1.0C00
0.96562
0.7510
0.7342
0.210¢0

1.CCCC
1.C0C0o0
1.06CC
1.CCCo
C.8743
0.42C0
g.Cé6CC

(+2)

C.57Cy
Ca5929
G.5914
0.6661
U.6115
0.6806
0.789¢

0.9833
G.G56€0
0.5959
0.97¢1
C.30¢84
C.4463
0.0750

0.5559
1.C0C0
0.9%30
€.5917
C.5712
C.4882
G.0563

C.5659
G.5622
C.5586
0.5516
0.2¢656
0.4CCo
0.0545

0.5659
1.Ca00
0.9857
Ca59G4
06772
Q.22C0
C.0

(+3)

0.G7ES
0.9509
€.9885
c.9¢885
G566
G.114¢é
C.2€¢71

0.9833
0.5116
0.5617
€.5539
042351
0.0421
8.0127

C.5555
0.5765
G.55C6
0.9954
€.53%2
0.058C
0.0113

¢.9855%
Daocee
6512
0.614C
0,1%26
0.0353
00,0051

0,9599
1.06480
0.9429
C.9164
0.4G72
0.G26C
0.0

(+4)

C.5648
Ca.975¢
¢.9811
C.9652
[SERT
CaClt35
Coltetv

C.5€23
C.87C7
C.9738
C.8579
C.1572
C.G2ts
C.CLT4

C.GEEE
C.5€47
C.55CE
§.5507
C.4671
C,0382
C.CO41

C-9555
€.92697
C.9%02
C.9435
Galb32
G.C210
C.CL36

C.G6663
C.9GCC
c.8786
Ge1942
Ca.342%
C.LLUED
.0

Data Display Basic to Rotation Management
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(+5)

Ge9C4E
0.9634
S.961¢
Ca8212
Ned3lés
C.C643
Cel6o1

0.5232
0.8231
C.9255
0.7625
Gal1532
J.C2¢1
0.CC74

C.53175
0.95¢9
0.5765
G.58637
0.4254
0.L3C3
0041

G.8241
G.8125
05735
J.8719
Gallidg
C.Cle?
C.CC36

0.2
G EGCY
C.7714
Ca€656
02314
c.C
G.C

33,1972)

(161

U.5577
0.9259
J.9174
ULB642
Le2%41
CoNGEs
C.11%9

G.5CCC
0e7551
c.8712
0.6531
G.1259
G.C175
C.0l53

0.9063

C.9176
Ua.9648
N.5628
G.3505
€.0251
0.6C28

0.5797
B, 6197
0.9317
U.2008
U.03827
0.012%
0.C025

.0
0.6200
0.6766
0.4823
0.1286
0.3
0.0

+7)

<5437
{.9116
v eB8LBS
Jell4e
se2342
50305
C.0718

T 8LQL
J.6122
C.7L27

ve5391
(.8591
L7244
Le0645
6.6CBS
¢e2015
ve300.
Ceb4243
943923




The data displayed in Figures 4 and 5 have been produced from
conventional allowance/strength data available to the rotation manager
in punched card form and separately produced 30-year career factor data
developed by this Center from end fiscal year length-of-service
frequency distributions. Duplicate copies of career factors punched
cards are available for the years 1966 through 1972.

The program that produces the printout illustrated here simul-
taneously produces a punched card output for use in the equilibrium flow
model. Figure 6 illustrates two sample model input data cards for
BMCM, one for each time period dealt with in the model. In order to
limit the input data to two cards, the number of career factors has been
limited. The model program places the appropriate decimal points after
reading the cards.

The data card format is as follows:

FIELD NO OF COLUMN
NO. COLUMNS NUMBERS DESCRIPTION
1 4 1-4 Sea Allowance
2 4 5-8 Shore Allowance
3 4 9-12 Sea Strength
4 4 13-16 Shore Strength
5 3 17-19 Allowance: Preferred Sea Duty Type 5
6 3 20-22 Strength: Preferred Sea Duty Type 5
7 2 23-24 Prescribed Sea Tour Months
8 2 25-26 Prescribed or Actual Shore Tour Months
9 3 27-29 Average length-of-service years
10 2 30-31 Minimum years Service for Pay Grade
11 1 32 Date of Data: Month =1, 2, 3, 4, 5, 6, 7,
8, 93 0, and A, B, January .thru December
1 33 Date of Data: Year = final digit of year
12-15 20 34-53 Career Factors: minimum service plus
1-3 years
16-19 16 54-69 Career Factors: minimum service plus
4-7 years
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FIELD NO OF
NO. COLUMNS
20 1
21 5
22 5

80

COLUMN
NUMBERS DESCRIPTION
70 Pay Grade Designator 1-9
375 Rate Code: alpha/numeric
76--80 Rate Abbreviation
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PART 1.

Familiarization with the Model

In order for the model to serve effectively as a management tool,
the manager must be thoroughly familiar with its basic structure. The
model has been run with partial data as a means to illustrate the
narrative description. The dual nature of the model requires two
separate output displays: one designed for the "micro-level' of
rotation management and the other designed for "macro-level' rotation
policy testing and policy formulatiom.

Part 1, shown as Figure 7, is a multi-page output containing rotation
data of primary interest to the rotation manager. The first title line
identifies the model and the second line indicates the assumed rotation
direction, sea to shore. The third line contains minimum and maximum
equilibrium tour length indices for a selected data column as indicated
for purposes of a data summary appearing in Part 2. Dates of the data
utilized as input and column headings follow immediately below. Selected
rotation management data appear in seventeen columns. At the conclusion
of the data listing appear three parameter card images that were used to
select or generate the data shown. Data rows and parameter cards are
numbered to further facilitate description.

PAGE 1

PRGTC-TYPE EQUILIBRIUM TOUR CCMPUTATICAS PROGRAM T
TeeTmrTeh T e TTTT7U'SEAT TC SHORE RCTATICA - o oo
o MINIFUM TCUR CF 24 AND MAXIFUM TCUR CF 48 APPLY TG CCLUNMN 12
) 12-28-72  12-28-1¢ ----BASIC MOCEL-=-= = ccaoo_- B1ASEC MCCEL-=----=
. RATE  RATE  TIME 1  TIME 2 ___MONTHS. TI e 1, B TIME 1 TIME 2 o o )
ABEBR™ CODE ~ STRENGTH “STRENGTH SRV PR.TOURS EQUIL PR ~gQuIL ACTUAL EQUIL DESIREG CYCLE MAN/LVL
_ SEA SHR SEA  SHR CBL SEA SHR SEA SHER SEA SFCRE SEA SFORE CAR FAC PCT
(39 (2) (3) &) {S) (61 7 (8) (9 (10) (11) (12} (133 (14) (15) (16) (17)
1. BMCM  01C0A 56 8C 5¢ 12 14 48 24 16 24 22 32 17 24 8 ©.9789 70.1
—_ .2+ BMCS  0100J 155 134 139 120 14 48 24 28 24 . 43 38 28 24 0.9664 86,0
3.7BMC 01001 “ 805 75C 724 675 24 48 24 257 24 42 7 40 7T 25 T T T a4 T TT6u9395 Jol.e
4. 8M1 01002 1450 1042 1305 938 24 66 24 32 24 42 33 33 24 €.8957 10S.€
5. BM2 01C03 1585 630 1426 567 14 72 24 38 24 28 16 35 ‘24 C.6439 74,5
6. BM3 01004 2572 195 2315 175 14 72 24 40 24 50 21 51 24 A 0.0859  9%.9
7. BMSN 01005 100 12 90 11 14 72 24 49 24 4C 12 47 24 C.2638  43.2
B, EWCH 03504 0 T2 0 2 ZERC PERSCNNEL IN EITHER CCMPCSITE PRECLUDES RCTATICN
CARD _PARAMETER CARD [MAGE ;

1. 221 2448 0 0 0 0

ACJ.COMP B 10C PCT _ PANNING LEVEL PCY =

99

2. TIME 1=12-28-72 TIME 2=12-28-76 UBLSRV=E3-14 E4-14 E5-14 E6-14 E7-14 EB-14 E9-14

3. COLUFN 12 MOD 2 ACT SkR TCLR 0

Figure 7.

ALLOWANCE STRENGTH A B 4 4 € 12 16 1S 20

Display of Part 1 Rotation Management
Model Output
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Before using the model, the manager will have to make a number of
decisions relative to his interests in rotation data output. He will
influence the model through the parameter cards illustrated below the
rotation data. For example: he must decide whether he intends to use
allowance, strength, or personnel strengths equitably allocated to
allowance, and he must also decide which direction rotation is to be
simulated. Parameter Card 1 first field shows a '2'" which selects "on
board strength' as the numbers to use for rotation. A '1" in this field
would select ALLOWANCE, and a "3" would select EQUITABLE MANNING by
strength. Accordingly, labels STRENGTH or ALLOWANCE will appear above

columns 3 through 6 containing that data.

Rotation occurs between broad duty composites SEA (type duty 2) and
SHORE (type duty 1). The sequence of these numbers on parameter Card 1
second field directs the selected rotation sequence, in this case: 21
directs SEA to SHORE ROTATION which appears as the second row of the title.

Reference to "tours" in this section imply ''tour indices", that is,
the tours generated will not be directly implemented but will serve
as a base figure to work out a distribution of implementable tour
lengths. A later section will provide a methodology for this procedure.

The minimum/maximum tour length specifications are for the purpose
of identifying the rates that will have prescribed or equilibrium tours
below, within or above the manager-selected limits. The manager must
also select the column of interest, which may be column 8, 10, 12, or 14.
Tours shown in columns 9, 11, and 15 are specified by the manager and the
tour in column 13 is an estimate of the actual tour either generated by
an algorithm in the computer program, or provided by the manager as
direct input. An alphabetic character will appear in the space between
columns 15 and 16 indicating if the tour in the selected column is below
(B) the minimum, or above (A) the maximum, tour specified above the
column headings. Parameter Cards 1 and 3 contain input for the data
described: Card 1 fields 3 and 4 contain the minimum and maximum tour
limits; Card 3 contains the selection of column 12 as the column of
interest; and a zero (0) indicates that the estimate of actual shore
tour length (ACT SHR TOUR 0) was not provided so the program generated
the estimated tours appearing in column 13. If the manager provides his
own estimate of the actual shore tour, he should punch a "1" in place of
the "0" and include the tours as part of the data input.

Each rate processed by the model is numbered in sequence ahead of
the rate abbreviation in column 1. The alpha numeric rate code appears
in column 2. Columns 3 through 6 display the numbers of personnel for
each broad duty composite, sea and shore, for each of two time periods.

The obligated service months for rotation eligibility appears in
column 7 and will be equal to the values shown on the right half of
parameter Card 2 or the prescribed tour in column 9. Selection of one



or the other is governed by the manning level percentage shown in column

17, and control is exercised through parameter Card 1 right hand side

where MANNING LEVEL PCT = 99. For the example shown here, all rates

with manning levels equal to or above 997% will use prescribed shore

tour months for obligated service. To increase use of the 14 month value,
the percentage in the parameter Card 1 field should be raised. For example:
MANNING LEVEL PCT = 999 will cause every rate to fall below the criterion
and select obligated service from parameter Card 2. Conversely, lowering
the percentage value will cause more rates to appear above the criterion,
and the prescribed tour in column 9 will appear in column 7 as the

obligated service required for rotation eligibility. Setting this percentage
value to zero, for example, will direct the program to use column 9
prescribed tours for column 7 obligations throughout the run.

Selection of the percentage factor to use will depend upon how the
manager views manning-level effect upon rotation availabilities. High
manning levels suggest manpower sufficiency and longer service obligations
may be both feasible and desirable. Low manning levels suggest manpower
shortages, and in order to meet requirements the obligated service factor
may have to be modified. The modified factors in parameter Card 2 are
specifiable separately for each pay grade. The sample illustrated shows
14 months for each skill level,

A CYCLE CAREER FACTOR for each rate appears in column 16. This value
may be used by the rotation manager to estimate the proportion of personnel
that can be expected to serve beyond the number of months represented by
the sum of the equilibrium tour of interest (columns 10, 12, or 1l4) and
the obligated service required for rotation eligibility (column 7). This
proportion is important in the case of many rates with rapid personnel
turnover since it provides an indication of which rates may not have
sufficient long-term personnel to support rotation. For example: The
total BM3 population (columns 5 and 6) of 2315 plus 175 equals 2490 personnel
for Time 2. The CYCLE CAREER FACTOR is used as follows: ,0859 x 2490 = 214
can be expected to accumulate sufficient time to complete the indicated
tour cycle. While this number is sufficient to meet the 175 shore require-
ments shown, unexpected changes to the personnel or billet structure may
create rotation problems. Utilizing data from this column, the manager
may remain alerted to potential problem areas of this type.

The remaining elements of Part 1 are the tour months shown under
the captions "BASIC MODEL'" and "BIASED MODEL".

The Basic Model data relates to the policy prescribed tours for
each duty composite (columns 8 and 9) and a revised Composite A equi-
librium tour (column 10) that would support the prescribed Composite B
tour (column 11). The differences between prescribed sea tours in
column 8 and equilibrium tours in column 10 remain to be resolved by
rotation managers.
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A means to resolve the differences between established policy-prescribed
tours and equilibrium tours is provided with the BIASED MODEL. The first
step requires the rotation manager to ascertain his real, actual shore
tour length for entry in column 13. The model will generate the appro-
priate equilibrium tour for column 12. This would estimate tours for the
ongoing current situation, and provide a base for decisions aimed at in-
fluencing the system in a pre-determined direction. The pre-determined
direction is provided by specifying future desired Composite B tour
indices as data input to column 15. Simultanecusly, strength and allowance
estimates for some selected future date are also provided for columns
5 and 6, (see figure 7). The model will then generate equilibrium tours
for column 14.

Given the validity of the data used to generate the current and future
equilibrium tours, the objective is to implement tour lengths that will
move the system from its current state to the future desired state. With
the inevitable uncertainty that attaches to long range data projections,
the manager is not likely to accept the column 14 tour as an absolute value
ready for implementation. It is viewed, rather, as an indicator of the
direction and the magnitude of a desirable change and a goal to be
approached through a series of successive decisions over a considerable
period of time. With periodic evaluations based on independent measures
of the rotation system, the manager will not implement either tour shown
in columns 12 and 14, but will seek a third tour index that will be a more
representative estimate of his confidence in the equilibrium tours provided
by the model. This is referred to as BIAS. The manager considers all the
relevant factors pertaining to the situation, then "biases' the column 12
equilibrium tour in the direction of the column 14 equilibrium tour by an
amount that reflects his confidence in his data estimates that were used
to generate the tours. TFor example: BMCM's appear to experience 32 month
shore tours. The equilibrium sea tour is 22 months. Column 15 shows the
objective is a 24 month actual shore tour which will be supported by a 17
month equilibrium tour (column 14). With an estimated 33% confidence in
data projection, the tour to be implemented will be:

22 - (22 -17) x 1/3 =22 - 1.7 = 20.3 = 20 months

Whenever current or projected data change significantly, the model
should be run again and the decision process repeated to yield new
prescribed tour indices.

With final reference to Figure 7, the entire Boatswains Mate (BM)
rating has been processed in lines 1 through 7. Line 8 illustrates a
"nmon-rotatable" rate diagnostic which will appear whenever any one of
the four duty composites in columns 3 through 6 have zero data.
Reassignment of these personnel must be done outside the rotation system.
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After completion of processing the input data, parameter card images
are displayed as a means of identifying the output. A detailed des-
cription of the structure of the parameter cards appears separately under
a description of the computer model program deck.

At this point the aggregation of data has also been completed and
the program will print the single page Part 2 summary data described
in the next section.

Figure 8 illustrates model output Part 2. There are four separate
tabulations of aggregate data reflecting the net effects of the rate by
rate data processing. The fifth section is a duplicate copy of the
parameter Card images that may be used to match Parts 1 and 2 should they
become separated.

Table 1 illustrates Section 1, the aggregate monthly personnel
rotation movement summary.

TABLE 1. Display of Section 1 Part 2 Showing Details of
Aggregated Monthly Personnel Moves for Various Situations

PART 2. " SECTION 1. MONVHLY PERSCNNEL ROTATION MOVEMENT SUFMARY BASED CN STRINCTH
TUTTCGMPOSITE A TO B RCTATICN T o e mmmm e
ROW T TTUES3 T Ec4 E-¢ E-6 E-T £E-8 E-9  TCTAL
TV COLUMN —--=-=---(8) "7 G,2 1.8 6.5 15.8  15.4 3.1 1.1 44,3 TIME 1= l2-28-T2
T2 COLUMN ========= 9y — 0.5 el T T AR TTTEILE T 5060 T 3.3 T 11805 TIRE 1% 12-26-72
3 COLS. T UBY AND (917777 €. 17 7 9.9 33,20 59,2 46,6 8.7 4.5 162.7 TIME L= 12-28-72
T4 CCLS:T(10) AND (11) 7 7 1.07 7777162  52.57 77 8648 6245 11.2 6.7  236.§ TIME 1= 12-28-72
TS TCCLS V1Z5 AND (137 231 16°3 78.% 63.6 37.2 T7.07 T TR e 217,27 TIME (1= 12-28-72
6 COLS. {14) AND (15} TEV9 T 1406 T 4172 7 T 18,2 T S6.2 10.0 6.0 213.3 TIVE 2= 12-28-76

The accumulated rotation moves for each paygrade appear in columns
under paygrade designations. The rows are identified relative to tour
indices in Part 1 for both the basic and the biased model. Row sums
of moves appear under the total column heading, and the appropriate time
period and date of data follow to the right.
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PAR

T 2.
SECTION 1. MCNTHLY PERSCANEL ROTATION MOVEMENT SUNMFMARY BASED CN SIRENCTH

"'COMPOSITE A TG B RCTATICK

RCW TOE-3 7 E-4 €-5 E-6 €-7 £E-8 £-9  TCIAL
1 CCLUBN ====Zeame(8) 77 €2 1.8 6.6 15.8 15.4 3.1 1.1 44,3 TIME 1= 12-28-72
TTTT T Z COLUMN - = VEUTTUBIT T 26427 430477 31,2 5.6 3.3 118.5 TIME 1= 12-26-72
3 COLS. 18] AND (9) C.7 T 9.9 33.2 59.2 46,6  Ba7 4.5 162.7 TIFE 1= 12-26-12
- 4 CCLS. (10) AND (11} T 1.0 16.2 52.5 86.8 6245 11.2 6.7 236.5 TIME 17 12-28-72
R 5 CCLST TIZY ANCTII3T 7 20T T 7TM8.F T 7€.5 63,6 3742 7007 5.0 7 212.2 0 TIME 1= 12-28-72 -
6 COLS. (14) AND (15}~ €.9 14,6 47,2 78.2  56.2 1c.0 €.G  213.3 TIFE 2= 12-28-17¢
TTUTTTRONT T T T T URECTICN T2, SUMMARY OF RCTATICON CYNAFICS BY RATE T I
1 NUMBER UF ROTATABLE RATES = '~~~ ' 7 CUT CF 8 RATES WITH 5 RATES AT CK BELOW S9 PERCEAT MANNING LEVEL
2 FCR TCUR LENGTHS IN COLUFMN 12, 1 RATES vILL HAVE EQUIL TCURS SHCRTIER THAN 24 MCNTHS
Ty ST T S TS ST T TSI RATES WILL FAVE EQUIL TCURS LONGER THAN 48 MCANTHS o
- R R A i 5 RATES FALL WITHIN PRESCRIBEC LIMITS
T T T T T T U T SECTICON 3T S TRENGTH SUMMARY T T T T T T T UTGECTION 4. STRENGTH Suvary
"""" ¢ - "TOTAL AGGRECA TE - =4 4- -2 - CCMPOCSITE A--- -4 +==CLMPOSITE
TYPE NCh- ~ROTA-  MOVES/ TGUR NCN- RCTA-  MOVES/ TCUR MCVES/
o _ _CCLUMNS  TOTAL FIVE ROT __ JABLE _MONTH _INCEX _  YCTAL _RCT _  TABLE  FONTF INCEX TCTAL  PONTR
ROW (1) {2}y (3) (4) {5) (6) ROW (N te) (9) (1¢) {11y (121 (13)
1 (B)& (9) 9658, 92  4069. 54&7. 1£2.7 33.6 1 6723 4099. 2624, 44,3 59.2 2843 1le.5
_ 2 {10)E(11) - = = =~ =  2987. 6579,  236.9 27.8 2 _ -~ = 2987. 3736,  118.5 31.5 - - 1ig.s
3 (1216013} 9658. 92 2781, €785. 212.2 32.0 3 6723 2781.  3S42. 106.1  37.2 2843  1Cé.1
4 (14)£(15) 8688, 81 2635. SS72, 213.3 23.0 4 6045 2635,  34l4. 106.6 32.C 2558  106.6
T O CARD T T ""SECTiON‘S".“P'AREMETER CARC IvAGE T T T T -
1. 221 26448 ¢ 0 O O© ADJ.COMP B 1CC PCTY ¥ANNING LEVEL PCT = 99
2. TIME 1=12-28-72 TIME 2=12-28-76 CBLSRV=E3~14 E4-14 ES5-14 E6-14 E7-14 Ef-14 £9-14
T 3. COLUMN 12 KOD 2 ACT SHR TOUR O~ ~'ALLOWANCE STRENGTH A B 4 4 & 12 16 15 20

Figure 8. Display of Part 2 Rotation Management
Model Output
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Data for rows 1 and 2 are separated because they represent the moves
that would occur for prescribed sea and shore tours. An imbalance will
typically be evident here where the tours are not representative of the
real rotation ratio. These moves are combined in row 3 for direct com-
parability with data in the remaining rows that deal with three pairs
of equilibrium-prescribed tour indices.

Since the model has been designed to assist the manager in improving
rotation, the conditions represented by the data in rows 1 through 4 are
mainly of analytical interest relative to current and past practice in
rotation management. Data in rows 5 and 6 are designed to assist the
manager in quantifying the current on-going actions and a projected desired
state towards which he desires to move the system. The management objective
is to stabilize actual tours for personnel in the direction of more
uniformly prescribed tours that may be promulgated as rotation policy

directives.

The movement matrix may also serve to estimate costs associated with
rotation by multiplying the data cells of interest by the average cost of
rotation moves. For example: Row 5 shows an estimated actual rotation
movement rate of 212 per month. If the average rotation move costs $2000,
the total monthly cost is 212 x 2000 = $414,000 for the BM rating. When
all the rotatable rates are run in the model, total rotation movement cost
estimates can be readily determined.

Section 2 illustrated in Table 2 displays a summary of rotation
dynamics by rate. The data source is Part 1 illustrated in Figure 7.
Row 1 indicates that 7 out of 8 rates processed are ''rotatable" in the
sense that personnel are assigned to both composites. Zero data in either
sea or shore composite is used to direct management attention to cases
needing special attention, such as the EWCM illustrated with its diag-
nostic message.

TABLE 2. Display of Section 2, Part 2 Model Printout

ROW T TSECTICN 2. SUMMARY OF RGTATICN CYNAMICS BY RATE
71 NUMBER UF ROTATABLE RATES = '~ 7 CUT CF 8 RATES WITH' 5 RATES AT CR BELCh $% PERCENT MANKING LEVEL

©“2 FCR TCUR LENGTHS IN COLUMN 12, 1 RATES WILL HAVE EQUIL TOURS SHCRTER THAK 24 MONTHS

"""" TR TITRATES WILL HAVE ECQUIT TOURS LCNGER THAN 48 MCNTHS

TITETRTETLSTL S ST TS =TT s RATES FALL WITHIN PRESCRIBEC LIMITS
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Low manning levels are also a concern in rotation management so the
number of rotatable rates with manning levels below that specified on
parameter Card 1 will be indicated in row 1.

Having selected the Part 1 column of interest, the remaining rows
will show the number of rates relative to the tour limits specified in

fields 3 and 4 of parameter Card 1.

Data in row 2 may be used by the manager to determine the number of
rates to be considered for exclusion from rotation due to insufficient
personnel available to complete minimum tour cycles. The specific rates
may be identified by examining the Part 1 output where these data rows
are flagged by the letter 'B" between columns 15 and 16.

Data in row 3 indicate the number of rates with tour lengths in
excess of a desired maximum as specified on parameter Card 1. These
rates are identified in Part 1, by the letter "A" appearing in the.
row between columns 15 and 16, and may call for special attention in
connection with efforts to improve rotation for the so-called "deprived"

rates.

Row 4 provides the number of rates for which the tour limits are
appropriate and provide a comparative measure with the numbers in rows
3 and 4 to ascertain the extent of applicability of these tour limits.
If in the total aggregate of all rotatable rates there is a disproportionate
share of rates outside the limits, some sort of management action is
indicated. For example: deleting those rates with tours below the
minimum will remove them from rotation to the 'wet-dry" concept of
assignment to a given composite for the duration of obligated service.
Those rates with tours greater than the maximum will require some adjust-
ment to billet ratios to bring the tour lengths within the desired
iimits. Even without specific management action, Section 2 will provide
a concise summary of aggregate policy testing relative to prescribed tour
lengths for onme of the duty composites. If a significant majority of the
rates fall within the specified limits, the policy tours may be considered
feasible.

Sections 3 and 4 are strength/allowance summaries at two levels of
aggregation. Section 3 illustrated by Table 3 provides a macro-level
picture of combined duty composites for all rotatable rates by showing
the total numbers of personnel for each of four conditions. Rows 1
through 3 contain data for time period 1 and row 4 contains data for the
projected time period 2.
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Table 3.

T T T T T T T ETION 30 STRENGTH SUNMARY T

Display of Section 3, Part 2 Model Printout

T TTTéiivoTvALl AGGREGATE--+
T TYPE NCN="  ROTA- MOVES/ TCUR

CCLUMNS  TOTAL FIVE RQOT TABLE _ MCNTH _ INCEX
TTROW T T T Ty, 2y {3) (4) (5) (6)
1 1818 (9) 9658, 92 40S9. 5467, 1€2.7 33.6

2 t1okeirr) - - - - - 2987. 6579, 236.9 27.8
3 (1238(13) 9658, 92 2781, 6785, 212.2 32.0
4 (14)E(15) 8688, 81 2635, 5912, 213.3 28.0

Column 1 shows the total number of personnel comprising the rotatable

rates processed by the model.
personnel in preferred sea duty type 5.

Column 2 contains the number of non-rotatable
Column 3 quantifies the number

of personnel that will not accumulate sufficient time in service to rotate
in accordance with prescribed tour lengths.

will exceed the prescribed tour lengths, and consequently, rotate.

Column 4 shows the number that

Column 5

moves per month are taken directly from Section 1 and divided into the
rotatables in column 4 to generate the tour index months shown in column 6.

Monitoring this tour index will provide the manager with a gross measure

of rotation movement trends.

Section 4 is illustrated by Table 4 where the totals for each duty

composite are separated for a macro-level view of rotation dynamics.

TSECTION 4. STRENGTH SUMMARY

Table 4.
GBS S-ccMPCSITE
NCN-= RCTA-

_____TCTAL  RCT ___ THBLE
RCW (7 (e) (9}

1 6723 4099,  2624.
2 - = 2987. 3736,

3 6723 276L. 3942,

4 6045 2635, 3414,

A==~ -4
MOVES/ TCUR

(16 111}

44.3 59.2

_118.5 _ 31.5 -

106.1 37.2

106.6 32.0
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Composite B data comprise the total shown in column 12, and rotation
moves from this composite are one half the total moves appearing in
column 5, Section 3. The tour index (column 14) expresses the ratio
of column 12 data divided by column 13 data.

Composite A data is more complex in that the total number in column
7 are separated into non-rotatables (column 8) and rotatables (column 9).
Under equilibrium conditions the moves per month (column 10) match the
Composite B moves (column 13). The tour index (column 11) is the ratio
of rotatables (column 9) divided by moves per month (column 10). By
specific management design the non~rotatables are all in Composite A and
do not figure in the monthly rotation moves. This group, however, does
participate in a variety of moves comnnected with training, operational
requirements and separations.

Comparison of A and B tour indices provides quantitative estimates of
rotation dynamics and facilitates detection of directional trends in the
system over lengthy time periods.

The parameter card image in section 5 is identical to that described
in Part 1 and is duplicated in Part 2 as a means to match parts should

they become separated.

Peripheral Tasks Related to Model Use

The Equilibrium Flow Model that has been the subject of extensive
description throughout preceding pages of this report has been pictured
as a relatively generalized model with primary value in the area of
comparative analyses. Among its limitations it was mentioned that it
may be considered to have limited value in determining absolute values
of rotation variables. The gap between the generalized nature of the
model-generated tour indices and the specific nature of implemented
assigned tour lengths to personnel may be readily bridged by some
relatively simple desk calculation procedures.

One of the first tasks to be accomplished is the establishment of
representative average tour lengths for each rate assigned to duty in
Composite B for that part of the model that simulates the ongoing rota-
tion system. The average tour length that evolves may also be viewed
as a tour index in that it represents a synthesis of many individuals
completing tours of varying length.

The necessary measures may be accumulated by recording the number
of personnel vacating (completing tours in) Composite B each month,
The cumulative number in billets divided by the cumulative number vacating
gives the tour length index. Table 5 illustrates a procedure for deri-
ving such data. The procedure can be carried on indefinitely, generating
a moving average type of tour index.
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Table 5. Derivation of a Moving Average Tour Index
for Rotation Management

M 0O NTH S

1 2 3 4 5 6
Cumulative Number
In Billets 300 650 945 1270 1630 2000
Cumulative Number
Vacating 12 26 35 47 63 83

Tour Length Index* 25.0 25.0 27.0 27.0 25.8 24.1

*Tour Length Index = gymulative number in billets divided by the
Cumulative number vacating

A suitable generalization from the above table would be that the
average monthly flow rate out of Composite B due to tour completions was
83/6 = 13.8 moves per month for an average 2000/6 = 333 personnel yielding
an average tour length of 24.1 months. This value should replace the
algorithm generated tour in the model as soon as it is available.

1. Structuring the Decision Bias

The computerized equilibrium flow model has been programmed to
generate appropriate equilibrium tour length indices for interaction with
prescribed tour length indices in each of two broad duty composites. The
model incorporates a requirement for representing future conditions of
the system by the introduction of appropriate estimates. While forecasting
future conditions has long been recognized as extremely difficult and prone
to error, the model has been designed to capitalize on the value of current
data as a base for projections. Carefully derived estimates of future
conditions are used mainly to indicate the direction in which the manager
should seek to influence the system. The degree of confidence the manager
has in his projections is used to help determine the magnitude of the
influence he should apply. A hypothetical example will be formulated to
illustrate how the manager may use the model to implement a decision
bias that will tend to influence the rotation system in a desired direction
to a desired degree.
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Assume the model has been run, and the manager has obtained the
following equilibrium tour length indices. His task is to modify one of
them so as to generate a tour index that will tend to drive the system
towards the projected state represented by the future tour index.

Time 1 (current) equilibrium tour = 38 months
47 months

Time 2 (future) equilibrium tour
With an estimated 33% confidence in data projections the tour index
to be implemented will be:

.33 (47 - 38) + 38 = 41 months (Composite A)

The manager will assign tours that average 41 months for his population
subset. This does not mean he will actually assign 41 months as tour lengths
for all personnel, but the aggregates of assignments should generate a
personnel flow rate equal to that for 41 month tours.

2. Converting a Tour Index to a Tour Distribution

Developing a practical distribution of feasible tour lengths equal to
a policy tour index is a relatively simple procedure on a desk calculator.
To illustrate this procedure, a 41 month policy tour index will be used to
illustrate how a manager can fit it to actual conditions.

Assume that the manager must observe a 48 month prescribed tour for
Composite A of 1640 personnel. The policy prescribed equilibrium tour
indicates a 41 month tour index which reflects a monthly flow rate of
40.0 personnel. The manager's task is one of rotating as many of the
1640 personnel as possible at the 48 month tour. He will rotate the
remainder at an arbitrarily selected minimum 24 month tour. Table 6
illustrates how to arrange the data in preparation for the necessary
computation.

Table 6. Computing the Maximum Number of Personnel That May Be
Assigned a 48 Month Prescribed Tour With the Remainder
Allocated to 24 Month Tours thus conforming to the
Equilibrium Tour Index

Tour Index or Monthly Flow
- _No. of Personnel Tour Length Rate
Given 1640 41 40.0
Compute 1640 - x 48 1640 - x
48
Compute X 24 X
24
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To complete the table it is necessary to solve for x in terms of
monthly flow rate:

1640 - x + x = 40.0
48 24
48(1640 - x) + 48x = 40.0 x 48
48 24
1640 - x + 2x = 1920
x = 1920 - 1640
X = 280
1640 - x = 1360

Substituting the values into Table 6 format:

Tour Index or Monthly Flow
No. of Personnel Tour Length Rate
Given 1640 41 40.0
Computed 1360 48 28.3
Computed 280 24 11.7
Check 1640 41 40.0

Two general rules are applicable to this problem: (1) the arbitrarily
selected minimum tour must be in the opposite direction from the tour index
as the prescribed tour; and (2) the greater the difference between the pre-
scribed tour and the arbitrarily selected minimum tour, the larger the number
of personnel that can be rotated at the prescribed tour. For example: if
the minimum tour could be 12 months, 1547 personnel would rotate at 48 months
and 93 personnel would rotate at 12 months for the 41 month equilibrium tour

index.
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An additional consideration must be made in assigning tour lengths
to personnel going to type duty 3 or 4. Unaccompanied personnel receive
shorter tour lengths than those accompanied by their dependents. Many
billets have DOD prescribed tours that differ from Navy prescribed tours.
The manager thus has to deal with a distribution of tour lengths rather
than a single prescribed tour. The overall rotation still must meet
equilibrium conditions represented by the tour index. The fewer dif-
ferent tour lengths applicable, the easier the rotation managers task,
but it is a relatively simple theoretical task to accomodate any number
of different tour lengths. A tabular method for accomodating three
different prescribed tours for a composite will be presented.

For example: Assume that portions of personnel in this population
are assigned to duty that requires 24, 36, and 48 month tour lengths.
The aggregate consists of 1640/41 = 40 personnel moves per month.

Table 7 illustrates how to arrange the distribution given the number
of 24, 36, and 48 month billets that must be filled so as to facilitate
the necessary computation to follow.

Table 7. Equating a Tour Length Index with a
Distribution of Tours of Varving Lengths

No. of Personnel Tour Length _ *Monthly Flow Rate
200 24 8.33
100 36 2.78
1,000 48 20.80
X z y
1,640 41 40.0

*Monthly Flow Rate = number of personnel divided by tour length
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To complete the table, it is necessary to compute how many personnel
(x), at what tour length (z), will yield the monthly personnel flow rate
(y). Use of simple arithmetic will yield the values of X, y, and z as
follows:

(1) x = 1640 - 200 - 100 - 1000 = 340
(2) y =40.00 - 8.33 - 2,78 - 20.80 = 8.09
(3) z =340 / 8.09 = 42,0 months tour length

This tells the manager that for this aggregate he can assign the
numbers of personnel shown for cach of the predetermined prescribed
tours, but to have the entire group rotating in accordance with the
policy prescribed equilibrium tour he will have to tour 340 personnel
at 42 months each,

These tour length assiguments will become increasingly valid as the
system moves towards equilibrium. However, nothing prevents the manager
from modifying tour lengths to meet specific contingencies. If the
system simulation improves, the number of tour modifications should
decrease as the system approaches equilibrium. However, due to the
inherent time lag and difficulties in forecasting future conditions,
rotation equilibrium may never be actually established, or if established,
can not be expected to remain for long. For this reason rotation manage-
ment is viewed as an implemented decision process aimed at influencing or
"driving" the rotation system in the direction of equilibrium.

Obviously, the first effects of implementing the decisions shown
here would not be available until at least 24 months have elapsed, and
the final effects not felt until 48 months have elapsed. Monitoring the
tour assignment effectiveness criteria will indicate whether or not the
system is moving in the direction of improvement.

The time frame for evaluating the effects of rotation management
decisions relative to tour lengths suggests that many rotation managers
will actually be checking tour assignment decisions made by their
predecessors, and their own decisions will be checked years later by their
successors. The need for uniform procedures and management continuity
thus becomes apparent and a management model offers a practical means
to help achieve this requirement.
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Application of the Model

The computerized equilibrium flow model has a potential for a variety
of uses at many rotation management levels where quantitative support is
desired for administrative decisions and broad policy formulation.

Part 1 of the model has been designed to provide rating managers with
equilibrium tour indices applicable to rates, ratings and NEC communities.
Converting tour indices to implementable tour lengths has been covered in
the section of this report titled "Peripheral Tasks Related to Model Use'.

Part 2 of the model is intended for those managers who deal with rotation
at a higher level of personnel aggregation such as ratings, rating groups,
DOD occupation groups, or the entire sea and shore composites. The summary
data can be particularly useful in evaluating the effects of varied parameters
such as tour extensions on total number of rotation moves and equilibrium
tour length indices for any selected population aggregate. Comparative
analyses of data from a series of model runs can be of considerable assist-
ance in determining rotation policies applicable to a specified proportion
of the total population.

Either or both parts of the model may be used by any rotation manager
who wishes to improve his understanding of rotation dynamics. The extent
to which model output may be implemented through administrative decision
procedures is entirely left tc the manager.

Data input is arranged on punched cards which are easy for the manager
to change, duplicate, arrange in desired order and grouping, or delete
data not wanted.

Model application more specific in nature can be determined by reviewing
the data fields of the three parameter cards. (see also pages 15-16).

Card 1.

The model will utilize allowance, strength, or strength at equitable
manning as indicated in field 1.

Direction of rotation may be either sea to shore or shore to sea.

The user must specify minimum and maximum tour constraints for the
purpose of differentiating those rates below, within or above the tour
lengths of immediate interest. This section can be an aid in ascertaining
to what extent policy prescribed tour lengths may be applicable.

If it is desired to learn the effects of changing prescribed sea or

shore tours, the number of months changed.can be specified for each time
period for each composite. Entering the number of months desired extension
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on the parameter card will have them added to the prescribed tours.
Preceding the number with a minus sign will shorten the tours by that
amount. The equilibrium tours and number of monthly personnel moves
will reflect the net effect of the tour length change.

Many rates have shore personnel occupying billets, but the personnel
may not be rotatable, i.e., women in uniform and perhaps some proposed
civilian substitutions. Oace the manager has determined the proportion
of non-rotatables to his total shore aggregate, he can specify the com-
plementary percentage (100% minus non-rotatable percent) to be included
in rotation. Should he desire to test the effects of increased shore
billets to reduce sea tours, he can multiply his shore aggregate by a
selected number greater than 100%. A specified percentage change will
alter the rotation moves by the same amount so the manager can test the
effects of increasing or decreasing personnel moves by any selected per-
centage.

The user of the model also has some flexibility in selecting the
obligated service requirements for rotation eligibility. The normal
service obligation can be considered equal to the prescribed tour length
the individual is rotating into. This is linked in the model to manning
levels above that specified on the parameter card. Where the manning
level is below that specified, the service obligation will be taken from
the second parameter card. It is up to the manager to determine what
this alternative value should be. Initially this value has been set at
a minimum of 14 months. One or the other of these obligations will be
used throughout the model run. A program change would be necessary to
tailor obligated servica months to specific rates, and some corresponding
value would then have to be added to one @f the data input cards for each
rate.

The prescribed shox< tour plus its préceding equilibrium sea tour
constitutes a rotation cycle for the rate.. 1In practice, an obligated
service requirement for rotation eligibility may replace the prescribed
shore tour so that the rcteticrn cvcle months may approximate the sea
tour plus the service obligation. In either case, it is of interest in
rotation management to know what proportion of personnel commencing a
rotation cycle can be expected to complete it. The career factor for
the cycle is printed in column 16 of Part 1 in the form of a four place
decimal. For example, in Figure 7, line 5, BM2, column 16 shows 547
(6439 ) can be expected to complete a rotation cycle in Time 2 of 28
months (column 12) plus obligated service of 14 months (column 7) for a
total rotation cycle of 40 months. Where the career factor approaches
zero it is an indication that the rate might frequently have insufficient
personnel to sustain rotation under time and might better be handled under
the "wet/dry" concept of assigning personnel proportionately to sea or
shore without opportunity for rotation. If this solution is not feasible,
then a shorter rotation cycle may be presctibed by reducing the shore
tour whereby a larger proportion of personnel can be expected to serve
throughout the cycle.
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Card 2.

Card 2 provides means to specify the date of the input data for
printing out in Parts 1 and 2. Alternate obligated service months for
each pay grade appear across columns 43 through 80 for use when manning
levels are below a specified level,.

Card 3.

Part 1 displays equilibrium sea tours and prescribed shore tours for
various situations of possible interest., The three columns that contain
the equilibrium tours are 10, 12, and 14. Equilibrium tours above or
below the minimum and maximum tours specified on Card 1 are identified
by a letter A or B as appropriate. In the aggregate, these are summarized
in a brief table in Part 2. The manager must indicate here the data
column of interest. This part of the model will show which rates will fall
within the selected limits for policy considerations, and also show those
rates above and below the limits that will be policy exceptions. The
summary table (Section 2) can provide totals that can be converted to
proportions to assess the extent to which the specified parameter will
generate rotation tours suitable for policy generalizations.

Rate managers will primarily be interested in Part 1 output, but
the Summary Tables in Part 2 can also be useful for comparative analyses.

Part 2 has been designed primarily for managers who are looking at
the broad rotation picture with a view to formulating useful generalizations
about rotation dynamics. However, they must be interested in knowing
which rates distort the rotation picture and thus will want Part 1 for
detailed reference.

As an economical option, the user can direct the model to print out
either Part 1 or Part 2, or if he desires the complete output, he can so
specify. It is difficult to establish that point where data quantity
transits from insufficient to excessive, and is here left for the manager
to determine. If he is dealing with rotation at the rate level, Part 1
is probably adequate since the total effect represented by the aggregate
contributes nothing directly applicable. If, however, the manager is
monitoring the broad aspects of rotation over several years, seeking
repetitive cycles or distinct trends, only Part 2 is likely to be of
value and the excess pages of Part 1, will merely occupy shelf space.

This decision must be made by the user of the model. The options
have been designed-in for use when desired and are described on page 16
under parameter field 2, mode of printout desired.

In conclusion, it can only be emphasized that any management model is
a tool and successful use presupposes considerable knowledge about the
system being managed. The design has basically been that of quantifying
rotation variables. The output will be entirely quantitative. The numerous
qualitative aspects of rotation management must be introduced by the manager
who seeks to influence or otherwise control the rotation system toward some
identifiable goal.
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FORTRAN IV G LEVEL

CeGl
CGo2
€C03
EM ORARA
CCO5
00C6H
coG?
coous
CO09
coLto
Ccoll
Gol2
col13
0G4
0015
Colé
col7
Cco18
[SIAR "]
GC20
ac21t
0022
c023
CO24
c025
Co26
co27
cuz2s
0029
CO30
C021
cu32
0033
CO34
c035
a036
c037
GC38

6039

G040
Co41
G042

APPENDIX A

PROGRAM LISTING

21 MA N CATE = 73197 14751745
PSID
¢ PARCCRAM TRPOL4/TCUR EQUIL MCOEL WITH SUMMARY CF MCVEMENT DYNAMICS 30
REAL®B RCCODEZRATELPERSL,PERS3,TITLL,TITL2, RAHBR L 35
CIMENSIGN CFRUL2),FC(12)yKTOURIL2) 4FACMAT(146), FCNMT(146) 40
DIMENSION  PMVLI(S),PRVZ(S),PMV3{9),PMV4(9), SEAMVIG),SHORVI9) 45
DIMENSION NT1(4), NT2(4), ROTSB{4) sTROT{4)TNRCT{4),SVCE(S) 5¢C
CIMENSION AVSRVI9), KSRVI(9),KVOB{9) , LVCB(9) _ 55
CALL CRRSET {209,256, -1, 1 } €0
KREV = © ] L S -2
KTR = C - oo o 70
LONG = O ) L S 75
NMBR = O g0
NEGML = © ) ) , o o - 82
L= 1 85
NRATE = 0O B ] B - 1 A
TGTS = C,0 T T e o S5
TOTSF = C.0 o L 1¢C
TOTL = 0.0 105
Gz = €.0 ) i . . 116
TGT3 = C,.0 . ) 115
TCT4 = C.0 B L o ) I v
TROTL = 0.0 125
TROT2 = C.0 o o L 130
TRGT3 = 0.0 o 135
TROT4 = (.0 ) R £ 1¢
ECC 5 N = 144 145
NTL{N) = C ~ e . ___.15C
T T ONT2UN) = 0T i 15
RCTSEIN) = 0.0 . e o 160
TROTI(N) = 0.0 1€5
TNROTIN) = 0.0 s 170
5 CONTINUE 175
CO 1C N = 1,9 e ) .. 18C
T SEAMVIN) = 0,0 185
SHORVIN) = 0.0 . o e . ... 180
PMVLIIN) = 0.0 1§5
PMV2(N) = 0.C i i . . } L . 2€C
PMV3(N) = 0.0 205
PMV4(N) = 0.0 L — 216 __
“10 CONTINUE 215
C s
c READ PARAMETER CARD 1 ’ i 219
o
c KBORS = BRILLET CR STRENGTH 1= ALLOW 2=STRENGTH 3= EQUIT. MANNING 220
C KROT = ROTATION OIRRCTION 21 = SEA TC SHORE 12 = SHORE_TO SEA_ 221
C TTTUMINTR = MINIMUM TCUR FOR SUMMARY OF EGUILIBRIUM TCURS 223
(o MAXTR = MAXIMUM TCUR FOR SUMMARY OF EQUILIBRIUM TCURS o 224
o SEA~ = NUMBER OF MONTHS TO EXTLCMND PRESCR. SEA TOUR FCR. TIMES 1 AND 2 225
C SHR~ = NUMBER OF MONTHS TO EXTEND PRESCR. SHCRE TCUR FOR TIMES 1 AND 2 226
(i ADJ = PERCENTAGE ADJUST TO CCMP,.B TO CHANGE NUMBER OF RCTATABLES 227
€ __ PRCT_ = MANNING LEVEL PERCENT FCR SELECTING CBLIGATED SERVICE MCNThS = 228
C
REAC  12,KBORS,KROT,MINTR,MAXTR,SEAL,SEAZ,SHR1,SHR2, ADJ,PRCT 229
c
12 FORMATL 11,1X,12, 213,4F2.0,164,F3.0429XsF3.Cs TX Yy ) 230
KADJ = ADJ 231
. VADJY = ADS w WO . _ e 232
C
c READ PARAMETER CARD 2 S o S 235
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FCRTRAN

0043

Cu44

0043

G046

coav o

€043
Cu49
Gos0o
Q051
0052
c053
0054
CO54
CC56
c057
cos53
Cas9
GCoC
0061
0062
C063
0064
ous6s
CO6o
CQ67
gos3
CQo69
ca70

Cc0o71
0Q12

€073

IV G LEVEL 21 VAN CATE = 73197 14/51/45
o
o REAC CATES OF CATA FOR PRINTOUT TITLE- TIME PERIOCS 1 AND 2 o
C SVCB()= READ SERVICE COBLIGATIGN MONTHS FOR ROTATION ELIGIBILITY
C
READ 20,CATEL,DATEZ,DATE3,DATES,CATES,0ATEG,DATET,DATES,
1 (SYOBIN},N= 3,9 ) o
c
2C FORMATU A4,A3,2A4, 1X,A44A342A4, TX, T(4X,F2.0) ) o
c
c READ PARAMETER CARD 3
o
C KCOL = SELECT COLUMN PART 1 PRINTOUT FCR MINTR/MAXTR SUMMARY
C MOD = SELECT PRINTOUTS CESIRED 1=PART1 2=PARTS 1+2 3=PART 2 CALY
c JACT = ESTIMATE OF ACTUAL COMPOSITE TCUR MCNTHS PRCVIDED AS INPUT
¢ PERS=- = PRINTOUT LABELS FOR ALLOWANCE OR STRENGTHS
c ABOVE = FLAG FGR RATES EXCEEDING MAXTR IN SELECTED CCLUMN (K1) i
o BELOW= FLAG FOR RATES LESS THAN MIMTR IN SELECTEC COLUMN (KGL}
C EVEN = BLANK FCR RATES WITHIN SELECTED MINFR/MAXTR RANGE
C KSRV{)= SELECTED AVERACE LCS YEARS FOR ACTUAL TGUR EST. ALGORITHM
C
) READ  23,KOL,MDD»JACT;PERS1+PERS?,PERS3,PERS4,ACCVE ,BELCW, EVEN,
1 (KSRVIN)s N = 3,5 ) , {KSRVIN),N= 6,9)
C
23 FORMAT( 7Xo12:4X+12,14X,11,7X, A5,A4,1XsAS, A4 1 X, AL, 1K,AL 1 XyA L,
1 312, 413 ) ' ’ '
) IF (MOC «GT. 3)_ GO TO SSS
c
JKGL = KOL ) i
CIFF = EVEN )
KPCT = PRCT ) i
PRCT = FRCT # .01
MSEAL = SEAL _ e
o T MSEA2 = Seaz T T T
MSHR1 = SER1 - .
MSHR2 = SKR2
DO 25 N = 3,9 o i
AVSRV(N) = KSRV(N) o
KVCBIN) = SvaB(Ny
T LVOBIN) = SvCBIN) ~ 7
25 CONTINUE
IF (KBCRS .GE. 2) GO T0O 30
TITLY = PERS1 B .
FIfL2 = PERSZ
GO TC 3% o ~ e L
) T30 TITLY = PERS3
TITLZ = PERS4
35 CGNTINUE
GO0 TC 43
36 KREV = KREV + 1 )
PRINT 27
- R S B e P e
C PRINT PARAMETER CARD IMAGE JUST BEFCORE CHANGING RCTATICN CIRECTICN
C

37 FORMAT(/7/1X,4HCARC, 25X,
PRINT
1 KADJ,» KPCT

1 4X,20FVANNING LEVEL PCT = , 13

43

2CHPARAVMETER CARD IMAGE /)

38,KBORS+KROTyMINTR,MAXTR,MSEAL s MSEA2,MSHR] 4MSHRZ,

"'38 FCRMAT(2X,3H1. »11,1X,12,213,413,5%,121 ADJ.CCMP 8 ,I3, SH PCT ,

/)

236
237

239

240

241

244

- 245

T 280

2456

248
249
250

247

251

252

285

290
2565

422

425
430

_ 435
44¢

445



‘RTRAN IV G LEVEL 21 MAIN CATE = 73197 L4/51/45

074 FRINT 39, CATEL1,DATE2,CATE3,DATE4HCATES,CATEG,DATET,DATES, 450
1 (LVCRIN), N = 3,6} ) e 45§
10715 39 FORMAT( 2Xy3H2. A4, A3,204, 1X, A4, A3, 244, 1X, 459
1 LCHOBLSRV=E3~ , 12, 4H E4-, 12, 4H ES5-, 12,4H E6—, 460
2 12, 4K ET7-, 12, 4H E8-, 12, 4K ES-, 12 / ) 465
1076 PRINT  40,KOL,MCDsJACT,PERSL,PERS2,PERS3,PERSS,ABOVE,BELCH,EVEN, 470
1 (KSRVIN), M = 3,5 ) 4 (KSRV{N),N= 6,9) 475
3077 40 FOKMAT(2X,3H3, ,THCOLUMN ,12,4H MOD,12,14H ACT SHR TOUR »I1,6X, 480 ___
1 A5, A4, 1X, A5, A4,1X, Al,1X,A1,1X,Al, 312, 413 /) 48%
C
3C78 IF (KRCT JNE. 21) GO TO 42 450
3679 KROT = 12 . . . 465
3080 GO TC 43 5C0
J081 42 KROT = 21 - 1 -
>Co2 ’ 43 K = ¢ : ’ ’ T T e ° 510
3003 M=0 N L 520 -
2084 45 PRINT 50, L i o o 525
c
(o PRINT TITLES FCR PART 1 PRINTOQUT ~~~—~ 7 7 7 ’ 527
c
085 50 FGRMAT(1h1,/1X,8HPART 1. y 2Xs5HPAGE o 12, /42X, 535
1 4CHPROTC-TYPE ECUILIBRIUM TOUR CCHMPUTATIONS,  ~  53&
2 254, L4HPROGRAM TRPOL4 ) 537
sToR: 12 IF(KBCRS NE. 3) GO TO 60 . =40
087 PRINT 55 ’ ‘ 545
cces - 55 FCRMAT{ /456X,31FAND EQUITABLE SEA/SHCRE MANNING /) _  ..550__
C
C TEST FCR ROTATION CIRECTION PROCEED TC APPRCPRIATE CARC READ FCRMAT 553
C
CORY2 - 60 IF { KROT .EQ. 21} GG YO 115 ... 555
c090 PRINT &5 560
G021l 65 FCRMAT( /51X,21KSFCRE TO SEA_ROTATICN/)___ e 565
€0y2 PRINT 7C, MINTR,MAXTR,KOL 57¢C
c093 N 70 FORMAT ( 30X,16RMINIMUM TOUR OF ,13,1X, 20HAND MAXIMUM TCUR CF , _ __ 575
1 I3, 1X, Ll6HAPPLY TO COLUMN 4, 12 /) 580
€094 PRINT 75,CATE3,CATE4,CATE7,DATES, TITLL, TITL2, TITLL,TITL2 ) 585
0095 75 FCRMAT( 21X, 244, 3X,y 2A4, TX19H~-~~BASIC MODEL---=-,11X 550
i A 2THe=e—m—- BIASED MODE L ===~~~ 3/ ... 585
1 S$X3CHRATE  RATE TIME 1 TIME 2 ,3X6HMONTHS, 6C0
2 6X10FT I M E L 4 L7X,8HTIME 1 ,7X8HTIME 2 ,/ ) . 605 .
38X 11HABBR  CODE,2XAS5.A4y1XAS5,A%y2X,25HSRY PR, TOURS EGUIL PR 610
o 4 $X, 27HEGUIL ACTUAL EQUIL DESIRED,4X,14HCYCLE MAN/LVL / _ 615
521X46HSHR SEA SFR SEA  0BL SHR SEA SHR SEA 620
.. b5 9X, 2&H SEA SKFORE | SEA  SHORE ,4Xy 13HCAR FAC __PCT .~/ . 625__
. 77 BXyS59K(1) (2) (3) (4) (5) (6) (1 {8}y (9} (10) (1) 6320
8, SX, 25H(12) {13) (14} (15} ,7X,11H(l6) (17} /) 635
0096 L =L +1 £40
ccs7 IF { L «GT. 30) GC TO $SS .. 645
o
. _._.C__ REAC ALLCWANCE - STRENGTH CAVTA CARDS FOR TIME PERICD 1 . 846
C
€098 80 READ(S,85,ENC=559)SHALL ) SALWL,SHSTL,SSTR1,PFALL,PFST1,PSHR1,PSEAL,y 650
) 1EXPSVLMSRVL, (CF(J)yJ=2, 9),JPGRD,RCCDE,GRO,RATE 655
0699 85 FORMAT{ 4F4.092F3.0,2F2,CyF3.09F2.0,2X94F5.C44F44Cy B o 6§60
’ 1 [1, A4, Al, AS } 661
e1co 3 IF (JPGRD =~ 1 ) 87, 365 SO -
TTTTTCTTSPACE BETWEEN RATINGS 610
0101 S 8T K =1 S o 615
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FCRTRAN 1v G LEVEL 21 MAIN CATE = 731497 L4/51/45

c NEWw PAGE CORTRUL &80
cine IF {(FCC LEG. 3) CC TO 80 ‘ L EES
0163 Moo= oM o+l - €96
ClC«4 IF{M +GT. 4) GO TC 43 ) 655
0165 GC TC &0 7¢C

C

C READ ALLCWANCE -~ STRENGTH CATA CARDS FOR TIME PERIGD 2 705

c
clce GC READ G5,SHAL2,SALW2,SKST2,SSTR2,PFAL2,PFST2,PSHRZ,PSEAZ, 710

1 MSRV2, (FC(J)y J=2, 9 ), RABBR 715
0107 G5 FORMAT( 4F4.0,2F3.0,2F2.Cy 33Xy F2.042X44F5.C+4F4.0, 6Xy AS )} 72
clces NRATE = NRATE + 1 725
0109 NMBR = NMBR + 1 ' . 730
Cl10 GO 7C 160 B 1735
0rtil TOUTT11S PRINT 120 T T TrTmoTmmo T T mmmm e s e 740

o
0112 120 FORMAT{ /51X,21HSEA TG SFCRE ROTATICNsY 7 =7 7~ 745

C
0113 PRINT 122,MINTRyMAXTR,KOL ) ' ) ’ ) ST T8¢
Clla 122 FCRMAT [ 30X, eHMINIMUM TOUR OF ,I3,1X, 20HANDC NMAXINUM TCUR CF ,_ 755

TTT 1 13, 1Xy 16HAPPLY YO COLUMN , 12 "7y 7 7¢0
0115 PRINT 125,DATE2,CATE4,DATET,DATES, TITLY, TITL2, TITLL,TITL2 765
0116 125 ENRHAT( 21X, 2A4, 3X, 2A4,  TX19H-=-=-BASIC MOCEL---=-,11X 710

A 27H-==~=w ~BIASED MODEL-----~-- 2/ 175
1 8X3CHRATE RATE TIME 1 TIME 2 »3X6HNONTHS, T T 780
2 6XLCHT T M E 1 5 LTX48FTIME 1 ,IXBERTINME 2 ,/ T £ -
U T T 38X 1IMABBR CODEL2XAS5,A4,1XAS,A%,2X,25HSRY PR.TOURS ™ EQUGIL PR 790
4 9%y 27HEQUIL ACTUAL EQUIL DESIRED,4X,14HCYCLE MAN/LVL / 795
521X46)-SEA  SHR SEA  SHR  CBL SEA  <HR SEA SHR &€Co
€ 9X, 26H SEA SFCRE  SEA SHORE ,4X, 13HCAR FAC PCT / . 8cs
. 7 8X,59R(1) (2) {3y (6) (5) (&) {7) (8y (9) (1o} t11) 810
8y 9X, 2512} ___ (13} {14} (15} , TX,YIH{Y6) _ (173 /) Bi5_
0117 L=1L +1 8290
01l8 IF { L .6T. 30) GC TO G655 - - ) 825

c

o RUAD CATA FROM CARD INPLUT~ TrO CARDS PER RATE CR AGGREGATE Vi

C SALW- = READ NUMBERS FOR SEA  ALLOWANCE FCR TIME PERICD 828

o SHAL= = READ NUMBERS FOR SHORE ALLCWANCE FCR TIME PLRICD 829

) c SSTR-"= READ WUMBERS FOR SEA STRENGTH FCR AFPRCPRIATE TINME PERICC 830

C SHST- = READ NUMBERS FOR SHORE STRENGTH FCR APPRCPRIATE TIME PERIGC 831

C PRFS = READ NUMBEKS FOR PREFERRED ALLDWANCE TYPE DUIY S 832

C PESH = READ NUMUERS FUR PREFERREC STRERGTH TYPE LDUTY S _ 833

C PSEA- = READ PRESCRIBED SEA TCUR MCNTHS o o 834

c PSHR= = READ PRESCRIBED SKNRE TOUR MCNTHS a2s

T ¢ EXPSV~-= AVERAGE LENGTH OF SERVICE YEARS (EXPECTANCY OF SERVICE) 7 " '"8as

C MSRY~- = MINIMUM LENGTH OF SERVICE YEARS FCR PAYGRADE ‘ 837

c CFl) = CAREER FACTORS FCR TIME 1 T pasg

C FC{) = CAREER FACTORS FUR TIME 2 835

C JPGRC = PAYGRADE LEVEL E-1 THROUGH £-9 ’ 840

o RCCDE = RATE CORE (FIRST 4 DIGITS ) _ 841

- TTTCTTT GRD = RATE CGDE ( FIFTE DIGIT CR ALPHA CHARACTER)Y ~ 7 777777 842

c RATE = RATE ABBREVIATION 8243

c

o READ ALLOWANCE - STRENGTH CATA CARDS FCR TINME PERILD 1 844

c
0119 ) 130 READ{5,135,EMD=69G)SALW1,SHALL,SSTRY,SHST1,PFALL,PFST1,PSEAL, 846

i o 1 PSHRL.EXPSV1yMSRY1ly (CF{J)sd=2y 9),JPGRO,RCCLCEGRC,RATE 8417
0120 135 FORMAT( 4F440y2F340,12F24C+F3.0,F2.0r2%X14F540,4F4.0 848
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FORTRAN IV G LEVEL 21 MAIN DATE = 73197 14751745

1 11, A4, Al, AS ) 84S
cr21  IF (JPGRD - 1 )137, 36,15¢C ) 852
0122 137 K = 1 - 853
0123 IF {(MCC LEQ. 3) GC TQ 13¢C 855
C
) o PAGE CCNTRCL BASED ON ZERQ IN BLUE SEPARATCR CARDS 857
C
L1264 M=l _ o . : S B0
o
) o INSERT ALTERNATE CPERATING STATEMENT FOR SPACING OF RATINGS IN PART 1
C
N C IF { M .GE. ) GC TO 43 (INSERT NUMBER OF GRCLPS DESIREC PER PAGE IN PART 1
0125 IF(M .GE. 5) GO TG 43 865
0126 GO TC 130 . o ... ..810
c e T1C 130 . ... R
o C  READ ALLOWANCE - STRENGTH CATA CARDS FGR TIME PERICD 2 o 875
o
0127 150 READ 155,SALW2,SHAL2,SSTR2,SHST2,PFAL2,PFST2,PSEAZ,PSHR2Z, , 880
o o 1 MSRVZ, (FClJYs J=2y S ), RABBR g8s
(0128 155 FORMATU 4F4.Cy2F3.C,2F24Cy 3Xy F240,2X,4F5.C,4F4.0y 6Xy A5 )_ 890
C
C INSERT OPERATING STATEMNT T0O CELETE LOWER PAYGRADES (F DESIREC
e e UBIEhil
N c IF (JPGRD .LT. ) GO TO 13C INSERT CESIRGC PAYGRADE [N SEPSRATE STATEMEMNT
Tt . C ’ OMITTING *C* IN COLUMN 1
c " - et s e am e m o se cmws =i % e e Eembe slia:meisie =11 o8 e = SRR e s — —: - PR
TTOY29 T T UTTTTTTTTTTNRATETETNRATE ¢+ 17T T T 855
0130 - . NMBR = NMBR + 1 o S B 9¢Q
CL31 77 77160 CONTINUE 5CS
o
""""" 77 €7 CHECK ALLOWANCE ANC/CR STRENGTH FOR ZERC CATA o 91C
C o L L
0132 TF{KBCRS WNE. 1) 60 TC 10— 7 515
0133  CKECK = SALWl » SKALL # SALW2 » SHAL2 , o N ) ] 920
0134 ICHECK = CHECK 325 -
0135 ~ IF { ICHECK .NE. C) 60 TC 205 S T $30
0136 NRATE = NRATE - 1 ’ 935
L eysy o LSEAN = SALWL e 940
0138 LSHRN = SpALl 945
0139  LSEAT = SALW2 ) G50
0140 LSHRT = SEAL2 9c5
L GO TC 178 _ o ) ) 960
0142 T 170 CHK = SSTR1 » SHST1 % SSTR2 # SHST2 965
0143 ICHK = CHK U SRR L ¢ S
TT01%% I[F{TCRK JNE. Q) GO TO 2¢€5 . 575
0145 o NRATE = NRATE - 1 _ , o seo
TCr46° 7 7777 LSEAN = SSTR1 988
0147  LSHRN = SHST1 ) . o o ) S50
0148 T LSEAT= SSTR2 ‘ $S$5
0149 L LSHRT = SHST2 Lo XCCC
[T 178 CONTINUE 1CC5
€151  IF(MOD .EQ. 3) GO TOQ 203 ) B ) : N 1C10
0152 B IF { K .EG. 1) GO YO 190 1015
c
T ¢ PRINT MESSAGE IF RATE IS EXCLUCED FROM RCTATICN 1C17
c o . v N . . S SO
70153 PRINT 180,NMBR,RATE,RCCCE,GRC,LSEAN,LSHRN, LSEAT,LSHRT 1C206
0154 180 FORMAT(1XI452H. 1A5:2XsA4,A15415,2X,54ZERC PERSCANEL IN EITHER €O 1025
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FCRTRAN

0155
0156
0157

0153
C159
0160
0151
ClL62
Cl63
Cle4
0165
0166
Q167
01638
0169

‘G170
cl71
o172
0173
C174
0175

€176
o177
cl78
0179
0130
0181

Iv G LEVE

T 190 PRINT 195,NMBRIRATEZRCOCE,GRO+LSEAN, LEHRN,
rAS 3 2XAG9AL415,42X+54H2ZERC PERSCNNEL IN EITHER (C
LMPOSITE PRECLUCES ROTATICN }

155

2CC

203

o182
clils3
0184

0185

0186
o187
0188°

1359

0190

0191
0192
0193
G194
0165
€196
CLS87
o168
0169

"0200°

€201
02c2

‘0203
C204

325

21

GC TC 2¢0

FCRMAT{/1X14,2H.

cn 310 ITEM =
ITCT = ITCT +
FACMAT(ITCT) =
COFCKTLITCT) =
CONTINLE
ITar = [1CT + 1
KOUNT = KOUNT + 1
CONTINUE
FACMATLITCT) = CFAC2
FCMTLITET) = CFAC6
ITCT = ITCY + 1
DO 325 LCCP = 1, 48
CFACZ = CFACZ - FRCT
CFAC6 = CFACH - FRCT
FACMAT(ITCT) =
FCMTLITCT) = CFACS
ITOT = ITCT + 1
CONTINLE

y 11

FACS

MAIN

1

1

CFACL - (FACINT & ITEM)
c

1
5

CFAC2

CATE = 73197

IMPOSITE PRECLUCES ROTATICN )

LSEAT LSHRT

K = 0
CCNTINUE

IF(M GT. 4) GC TC 42

CONTINUE

IF{ KRCT EQ. 21) GO TO 130

CC TC 80

CONTINUE

EXPSRY = EXPSV1 = .1 )

CC 21C J = 2, 9 -
CFLJ) = CF{J) = .CCO1

FC(J) = FC(J) = .CCOL

CONTINUE

COMPUTE CAREER FACTOR TARLE FOR l44 ¥ONTHS

CF{l) = l.CCO o - o i
FCL1) = l.CCC

1107 = 1

KOUNT = 1

CC 32C LCCP = 1,8

CFACL = CF{KCUNT) ) o
TCFACS = FC(KCUNT) 77 T DL T
CFAC2 = CFIKCUNT + 1)

CFACE = FCIKGUNT + 1) )

FACINT =(CFACL -~ CFAC2) / 12

FRCT1 = FACINT

ENMTFAC =(CFACS - CFACE) / 12 o
FRCTS = ENTFAC

FACMAT{ITCT) = CFAC1

FCMTLITCT) = CFACS

(ENTFAC » [TEX)

STORE CAREER FACTCRS IN PRCPER MONTH CELL CF TABLE

D07 330 ITCT =
FCMTLITCT) =

1,144
FCMTLITCT + 1)

47

14751745

1€3¢
1€24%
1040
1045
10990
1055
1C¢0
1cés
107¢C
1679
1€&¢0
1cgs
1C30
1Cs5
1iCC
11C5
111¢

1120

1125
1130
1135
1140

1145

1150
1155
1160
115
117¢C

1175

1235

1180
1185
11990
1195
1z2¢cC
12C5
1210
1215
1220
1225
1234

1240
1245
125¢G
1255
l12¢0
12¢5
127¢
1275
1280

124¢C
1255



FCRTRAN IV G LEVEL

21

MAIN CATE = 73197

48

14/51 /745

0205 330 FACMATUITCT) = FACMATLITCT + 1)
c CCMEUTE PERCENT MANNING LEVEL
0206 PCTL = (SSTRL + SHST1) / {(SALW1 + SHKALL)
0207 PCT2 = {SSTR2 + SKST2) / (SALWZ + SHAL2)
czes PCNT1 = PCT1 = ICC
0209 PCNT2 = PCT2 » 1CC
C
o C__ MAKE ADJUSTFMENTS TO TOUR LENGTHS WHEN SPECIFIEC CN PARAMETER CARC 1
¢ .
0210 340 PSEAL = PSEALl + SEAl
0211 PSEA2 = PSEA2 + SEA2
0212 PSERL = PSMR1 + SKR1
€213 PSHR2 = PSMR2 + SKR2
0214 350 PSEA = PSEA2 o o
‘0215 TTTTTTT T OMSEA = PSEA2 T o
0216 PSHR = PSHR2
0217 . MSHR = PSKHR2
cz18 SEAP = PSEA2
c219 LSEA = PSEA2
0220 SHR® = PSHR2 o e o )
7702217 7T OLSHR = PSER2
0222 355 CCNTINUE -
C
c CCMPUTE COMP A TOUR BASED ON EITHER ALLCW QR STRGTH (PARAM CARC 1}
c
c’ ~ STRENGTHS =~ o
€223 77 TUTTTTTTTTTUIF LKBCRS - 2 ) 460,420,440
0224 420 CONTINUE o L ) ,
0225 SSTR2 = SSTRZ + 1,125 ) AdjusTment fo Time 2 streagth dotu
c22e SHST2 = SKST2 # 1.125 { Rgmove These. qudgiif_adjdgtnqgni
0227 PEST2 = PEST2 # 1.125)  ({nick dusired
0228 LSEAN = §STRL 7 n R M e
0229 T TTTTTTTTTULSHRN = SESTL
0230 LSEAT = SSTR2 .
0231 TLSHRT = SHST2
0232 SEAN = SSTR}1 )
0233 SHRN = SHST1
C234 i 3 SEAT = §STR2 i i
0235 T T UTSHRT = SHST2
0236 LPFDL = PFST1
0237 LPFD2 = PFST2
€238 GO TC 470 B
c239 440 CONTINUE
C
€ TTTUTCOMPUTE EQUITABLE FANNING
C
0240 77 SALWL = SALWY 2 PCT1 + 0.5
0241 SALW2 = SALW2 # PET2 + 0.5
0242 TSHALL = SHALL » PLCTL + 0.5
0243 SHAL2 = SKALZ =2 PCT2 + 0.5 e
4
C ALLOWANCES i
C244 T 7460 LSEAN = SALWL
€245 LSHRN = SFAL1L
0246 LSEAT = SALW2
C247 LSHRT = SkAL2 o B e
‘0248 7T T T TTTTSEAN = SALWL
0249 SHRN = SHAL1

13C0
13¢5
1310
1315
1316
1317

1320

1325
1330
1335
134C
1345
1350
13¢5
1340
1345
137C

1379

1380
1385

1390

141¢
1411

Tl412
T1412
1412

1415

142C
1425
1430
1435
1440

1450
1458
14€£C
1465
147C

1480
14€5
1450

15C0
15C5
151¢C
1515

1520,
1525

1530

14C5

1475

1445

_xass



FCKTR

0250
- 0251
€252
€253
0254
G255

0256

c2s57
c2538
0259
G260
0261

0262
_ 0283

AN IV G LevEL 21 MAIN DATE = 73197 14/51/45

SALWZ
SHAL2
PEALL
PFAL2

SEAT
SHRT
LPFC1
LPFC2
470 CONTINUE
N = JPCGRD

o onom

TALLY RATES BELCW MANNING LEVEL PERCENT CN PARAMETER CARD 1
TTUIF(L PCTL LGT. PRCT ) GO TO 415

i ‘
QOO OO0

NEGML = NEGML + 1
GO TG 478
475 CONTINUE
TTTTTm T KVOE(N) = Q
478 CCNTINUE
) " C ADJUST COMPOSITE B TO PERCENTAGE ON PARAMETER CARC 1

- o SHRN
SHRT

SHRN » ADJ
SERT ® ADJ

[ i}

SET ROT SERV OBLIG = 0 IF MAN/LEVEL EXCEEDS PARAMETER CARD 1 VALUE

BYPASS THE FCLLCOWING ALCCRITEM IF ACTUAL CCMP B TCUR INCEX IS ULSED

C
C

7 C " IF PARAMETER CARD 3 ACT SHR TOUR = 1 BYPASS PRCGRAM ALGORITHM
C

R IF ( JACT JME. Q) GO TO 492
o -
TTTTTTTTTTTTTTTCT T ALGORITEM FOR ESTIMATING MOVEMENT TURBULENCE FCR ACTUAL CCuCITICHS
) C BY INTEGRATING MANNING LEVEL AND RELATIVE AVERAGE LGS FOR THE RATE .
e . ;
IF( JPCRD ~ 6) 481,482,483
) 431 AJSHR = SHRP
— . __.GO 70 484 e
482 AJSHR = SFRPT #1.725
GO TC 484

02174
0275
0276
c217
02178
€279
0280

028l
0282
0283

483 AJSHR = SHRP #l.S5C

484 CONTINUE

SRVEXP = EXPSRV

IF( PCT1 .GT. .599 ) GO 70 490

c

[ .

C MANNING LEVEL PERCENT FCR COMPULTING ESTIMATED ACTUAL MOVES
©

SRVEXP = EXPSARV = PCT1
490 CONTINUE S
TTTTTTTTTTTTTTT T PSHR3 = SRVEXP FAVSRYIN) » AJSHR )
KSHR = PSHR3 + .5
GC TO 454

492 PSHR3 = PSER1
©° KSHR = PSHR3
C
TUTTTTTICTT U T TCCMPUTE MONTHLY SKFORE VACANCY RATE
c .
494 SHV1 = SEFAN / PSER
SHV2 = SHRN / PSHR3
SHV3 = SKRT / SHRP

c
T TCTTSELECT SERVICE CRLICATICN FCR DESIRED RCTATICN ELIGIBILITY

C -

49

1535
1540
1545
1546
1547
15494

150
1551
1532
1553
1554



“CRTRAN IV ¢ LEVEL

0284

i C
0285

0286

0287

o288 495
0289 '

0290 498
o291 T T

"HMVYS1

SEAMVIN) = SEAMVIN) + SEA T

21 MAIN CATE = 73197 14/51/45

[F{KVCBIN) JNE. C) GO 1O 4S5

SET RCTATICN SERVICE CULLICATICN = COMPCSITE 8 TCQUR IF CBLIGATICN KVLCB =

SOHBL = SHRP

KOBL = SCHL

GC 1C 498

SCEL = SVOBIN)

KOBL = SCBL

CONTINUE L T s oD G0 @ G S . >
KVOBIN) = SVCB(N)

CCHPUTE PERSCONNEL ROTATICN HOVES
KF = PSEAl + SCBL
HMVS1 = SEAN / PSEA o L
= HMYSL 2= FACMAT(KF)

COMPUTE ROTATABLES FOR PRESCRIBED SEA AKD SHCRE TOURS
AS SFOWN IN PRINTOUT PARY 1 COLUMNS 8 AND §

ROTSE(1) = SEAN ® FACMATIKF)

TROT{1) = TROT{1) + ROTSEB(1)

SEA = FMVSL

HMVS2 = RMVS1 + SkV1
SHYS5 = SHVI » 2

SHV6 = SHV2 = 2

SHVT7 = SHV3 = 2

SHURVIN) = SHORV{N) + SHV1

PMVLIN) = PHYL{N} + HMVS2
PMY2(N) = LPMYZINY + SkVS

PMVI(N) = PHV3(N) + SKV6

PMY4(N) = PMV4{N) + SHVT o e

TOTS = TOYS + SEA
TOTSH = TOTSH + SHV1

TOTL = TQT1 + HMyS2
TOT2 = T0T2 + SHVS
TOT3 = TOT3 + SHVE
TOT4 = TOT4 + SHVT . o e R
ACCUMULATE ALLOWANCE OR STRENGTH NUMBERS
NTL(1) = NTL(1} + LSEAN
NTZ{1l) = NT2(1) + LSEAT
CONTL(2) = NTLL2) + LSHRN
NT2(2) = NT2(2) 4+ LSHRT
NT1{3} = NTL(1) + NTL1(2}
NTZ(3) = NT2(1) -+ NT2(2)
NTi(4) = NT1(4) + LPFC1
CNTz(4) = NT2(4) + LPFC2
T0T2t = TCT2 7 2 o ) B o
‘TOT31 = TCT3 /7 2 T
TOT42 = TOT4 / 2
FNT12 = NT1(2)
FNT22 = NT2(2)

COMPLTE ECUILIBRIUM CCMP A TCUR FOR PRESCRIBEC CCMP B8 TCUR TIME 1
AS SHOWN IN PRINTOLT PART 1 COLUMNS 10 ARND 11

50

1690
o}
1695
17CC
17C5
171¢C
1715

172G

1725
1730
1745
175C
1755

1760
17¢2

1765

L77¢
1775
1780
171€5
1790

1765,

L8Ce
18¢C5
1810
L1815
Lgz¢

1825

1830
1825
1a4c
1845
1850

1855

1865

1875
18690

1ees

1830
1865
193¢0
19¢C5
161¢C

1915

1320
1625
1520
1635

1640

1545



FCRTRAN IV G LEVEL 21 MAIN CATE = 73197 14/51745

c327 TRYRS = $,0 152¢
0328 CC 5C5 J = 1,8 o o ) ) 1550
0329 T T TTRYRS = TRYRS - 1.0 1565
0330 TM3S = TRYRS » 12.C 2¢cce
331 ’ ) SEALF = FACMATITMCS) 26C5
0332 RSEAB = SEACF # SEAN ‘ . 2010
0333 C CHMPSTR = RSEAB / SHV1 2015
0334 AAA = CMPSTR + SCBL S o ) B z020
€335 ° 77T 77T pRB = TMOS + 6.C V 202%
0336 IF{ AAA - BBE) 505,51C,4510 202¢
337 505 CONTINUE 2035
0338 510 TRYRS = TRYRS + 1.0 2049
0339 THCS = TRYRS » 12,0 2C48
€340 CC 52C LCCP = 1,23 ‘ , e 3 £50
€341 " TTTTTTTTTYMOS = TMOS - 1.0 7 T T ' ) 2055
0342 SEACF = FACMATI(THMOS) 2C60
€343 T RSEAB = SEACF » SEAN ) ) 2C€ES
0344 CMPSTR = RSEAZ / SHV1 _ 2C7¢C
0345 T 77 AAA = CMPSTR + SOBL o ’ 20175
0346 883 = T¥OS ¢+ 6.0 o S . zoao
0347 ~ 7T T T UIF( AMA - BBB) S2C,53C,530 77 777 2CES
0348 520 CONTINUE ‘ 2C€30
0349 T 77530 JSzA = CMPSTR + .5 ' o 21¢0
0350 RCTSE{2) = RSEAB - 21es
0351 ° 0 7 77T TROT(2) = TROT(2) + RCTSB(2) ' T ' 2110
2 )
TTTTTTUTTTTTTTCTTT U COMPUTE EQUILIBRIULM CCMP A TCUR FOR EST ACTUAL CCMP B TOUR TIME 1 T 21120 7
S c AS SKOWN IN PRINTOUT PART 1 COLUMNS 12 ANC 13 , ] 2113
¢
0352 TRYRS = 9.0 - o L o 2115
0353~ 77T pe 552 4 = 1,8 ' B 212¢
0354 TRYRS = TRYRS ~ 1.0 2125
TT0355 T 7T T TTTTTTIMOS = TRYRS + 12.0 , 2130
0356 PRJCF = FACMAT(TMCS) o ) » - 2135
0357 U PRJUSB = PRJUCF » SEAN ' 2140
0358 STRCMP = PRJSB / SHV2 . o 2145
0359 7 T AAA = STRCMP + SOBL ’ ' ' ' 2150
0360 BBYB = TMOS + 4.C - o . __ 2155
TT0361 T T UTIRL 28A - BBB) 552,55445%54 2160
0362 552 CONTINUE 21¢5
0363 7554 TRYRS = TRYRS + 1.C 2176
0364 TMES = TRYRS =2 12.0 - - 2175
0365 I DU 556 LCCP = 1,23 2180
0366 THOS = THOS - 1.0 o L 2 ¥ :
U367 TTTTTTTTTTTTRRUCE = FACMAT(THES)Y T T T T ’ 21$¢C
0368 PRJISE = PRJCF » SEAN 2155
0369 o STRCMP = PRJSB / SHV2 22C0
G370 AAA = STRCMP + SOBL 22¢s
€371 T BBB = TMOS + 6.0 2210
0372 IF{ AAA - BBB) 556,560,580 - o o o B 2215
0373 7T T TT856 CUNTIRUE ’ oo ) i 2220
C374 56C KSEA = STRCMP + .& 2225
375 ' ' ROTSE(3) = PRJYSHE 2235%
0376 TROT(3) = TROF{3) + ROTSH(3) 2240

COMPUTE EQUILIZRIUM COMP A TCUR FOR CESIREC CCMP 8 TOUR FCR TINE 2 2245
AS SHOWN IN PRINTOUT PART 1 COLUMNS 14 ANC 15 2246

(X2 Xz¥3)

51



FCRYRAN IV G

0377
0378
0379
0380
0381
0382
0383
0384
© 0385
0386
0387
0388
0389
0390

0391

0392
0393
0394
0395
0396

‘0397

C363
0399
04C0
Ca01
0402

C403 7

0404

0405

C406

0407

0408
" 0409
0410
Cc411
0412
0413
C4la
c4ls
0416
0417
0418
0419

0420

0421

G422
0423
0424
425
426
T 0427
0428

LEVEL 21 MAIN

TRYRS = 9,0
CO 5¢2 J = 1,8
TRYRS = TRYRS - 1.0
TMOS = TRYRS » 12.0
PRJCF = FCMT(TMGS)
PSEAB = PRJCF » SEAT
STRCMP = PSEAB / SHV3
AAA = STRCMP + SOBL

T BBB = TMOS + 6.0 '
ITF({ AAA - BBB)Y 56245644564

562 CONTINUE

564 TRYRS = TRYRS + 1.C
THOS = TRYRS ® 12.C
DO 566 LCOP = 1,23

THOS = TM0S - 1.0
PRJCF = FCMT(TMOS) i
PSEAB = PRJCF # SEAT

STRCMP = PSEAB /7 SMHV3
AAA = STRCMP + SCBL
g8 = TMOS + 6.0 o
IF( rAA - BBB) 566,568,568
566 CONTINUE
568 NSEA = STRCMP + .5
IF{XCOL JNE. 14} GC TQ 575
KGLM = NSEA

KCYC = NSEA + KOBL o
TPROP = FCMT{KCYC)
G0 TC 598 )
U875 IF{KCL < NE. 12) GC 7O 58¢C
KOLVM = KSEA o
KCYC = KSEA + KGBL
PRCP = FACMAT(XCYC) o
66 TC 598 )
580 IF(KOL ,NE. 10} GC TO 585 i
' KOLM = JSEA
KCYC = JSEA + XKOBL
PROP = FACMAT(KCYC)
GO 3IC _s9e ) S o
585 IF(KCL +NE. 8) GC TO 59C
KOLM = MSEA
KCYC = MSEA + KOBL
PROP = FACMATIKCYC) .
G0 TG 598

"59C PRINT 595

1N 8,10,12 OR 14 /)

o

KCL = 14
KCGLM = NSEA
598 CUNTINUE
IF{ XOLM .GE. MINTR} GC TC 567
KTR = KR ¢+ 1
DIFF = BELOW
G TC 565

52

CATE = 73197

14/51/45

.. 2410 |

TTPRINT "CEFAULT MESSAGE IF WRONG COLUMN SELECTED CN PARAMETER CARD 3

595 FORMAT(/2X,68HPROGRAM DEFAULTS TO CCL.14 IF SELECTION IS OTHER TFA

_24€5 |

2255
22€0
22¢5
22170
2215
2280
2285

2290

2265
23¢9
23C5
231¢C
2215

2320

2225
2330
2235
2340
2345
235¢C

‘2355

23¢C
23¢5
2370
2375

2376

2377
2380
2385
2350
2391

2352

2365
24C0
24CS
24C6
24C7

2415
2420
2421
2422
2425

T2427

2445
2450
2455
2460

241C
2475



FCRTIRAN

C429

C430
€431
C432
C433

0434
0435
0436

c437 77

0438
0439

G440

c441
C442
0443
0444
0445

0455

0456

C457
0458

0459

Iv G LEVEL

567
C
C
C

565

- e

o
C

C
- C
C

576

{
1
|
|
i

coooana
P '

oo

(o]

670

c
(%
C

21 MAIN
CONTINUE
TEST FCR MAXIMULM / MINIPUM TCURS AS
IF{ KOLM JLE., MAXTR) CC IC 565
LONG = LCAG + 1
DIFF = ARCvE
CONTINUE

ACCUMULATE ROTATABLES FOR COMPUTED EQUILIBRILY

ACCUMULATE TOTAL NCN-ROTATABLES

CTNROT(L) =NTL{DL)- FRCT(LY
TNRGT(2) =NT1{1)~ TROT(2)
TNROT(3) =NT1(1l}~- TROM(3)
T TNRQT(4) =MT2(1)~ TROT(4)
IF{MCC -~ 2) 660,660,673
CONT INUE

CIF(K_.EG. 1) GO TC 672

PRINT CUTPUT FCR PART 1

CATA FCR THE FCLLCWING FIELDS AFPEAR CN

CemS(1)=mem eme(2)=m= (3)

CATE = 73197 14/51/45

INCICATEL CN PARAF CARC 1

TCURS

ROTSR{4) = PSEAR
TROT(4) = TRCT{4) + RCTSE(4)
SUNL = TROTL1) + NT1(2)
SUM2 = TROTL2) + AT1(2)
SUM3 = TRCY(3) + NTLL2)
SUM4 = [RCT{4) + NT2{2)
STORE EGUIL TCUR CCMP A AND CCMP 8 TCURS
KTCUR(1) = LSEA S
KTCURE2) = LSHR
KTOUR(3} = JSEA
KTOUK{4) = MSHR
KTCURI(S) = KSEA )
KTCUR(&) = KSKHR
TKTOURITY = NSEA o
KTOUR{ 8) = LSHR

PRINT €70,NMBR,RABBR,RCCLE ,GRDH,LSEAN,LSHRN,LSEAT ;LSHRT ,KCBL,

(8) THRU (15)
L(KTCUR(J) ,J=1,8),
FORMAT{ 1Xy14y2Ha
17 Al, 2X, F7.4y F7.1 }
CIFF = EVEN
GO TC ¢78

SPACE BETWEEN RATINGS CN PRINT OUT

672 PRINT €743NMuR,RAEBR,RCCCE)GRO,LSTAN,LSHRNyLSEAT LSHRT ,KCBL
DIFF,

LIKTOUR(JY,J=1,8),
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{(4) (5} (&) (7y
BLANK (16) (17)
DIFF, PROP,PCNTL

ALy 2X9A4eAL,415,15,1X420215,1X) s SXyalT,2X,

PRCP,PCNT1

NN NN NP

ul

ST G R )
& U o RS e
OO mOWm

25¢9

251¢
25175
2530
2585
255¢C
2545

©26C0

26C3
25C9

2610
2615
2620
2625
263C
2¢35

. 2664C

2542

PRINTCUT BELCW NLMBERS AS SHLWN

2645

2650C
2655
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FCRTRAN IV G LEVEL 21 MAIN CATE = 73197 14/51/45
0460 674 FORMAT(/1Xy14,2He o ASy2X, A4 4A1,415,15,1X:2{215,1X), 5Xe417,2X%, 2680
. 1 Al, 2Xy F7.4, F1el ) 268)
0461 CIFF = EVEN 2685
C462 K=¢ 26SC
€463 678 CONTINUE 2655
0464 IF (KRCT +EQ. 21) GO TO 130 271Ce
0465 GC 7C 8¢ 27C5
C466 596 CONTINUE ~ . 2710
0467 T 7 IF( MCC -2) 4S5CC,£85,5C0O 2715
0468 685 PRINT 690 2720
C
c PRINT PARAMETER CARD IMACE AT END CF PART 1 PRINTCLT 2722
C
0469 69C FORMATU//1X,4KCARD, 25X, 2CHPARAMETER CARD IMAGE  / 2129
C
0470 PRINT 6S5,KECRSsKRCT,MINTR,MAXTR,MSEAL 4MSEA2 +MSHRL,MSHR2, 2726
o 1 KACJ, KPCY 2728
0471 695 FORMAT(2X,3Hls +I11,1X,12,213,413,5X,12H ACJ.CCMP 8 ,I3, 5H PCT , 2730
o 1 4X,2CHMANNING LEVEL PCT = , 13 /) 2735
€472 PRINT 7CC+DATEL,DATE2,DATEZ,CATE4,CATES,CATES,CAVET,DATER, 2740
T 7T 1 (LVEBUNYy N = 2,6} 2745
0473 700 FORMAT( 2X23H2. o A4,A3,284, 1X, A4, A3, 2AG, 1X, 2749
’ o 1 1CHOBLSRY=E3~ , 12, 4K E4-, 124 4H ES=, 12,4H E6~—, 275¢
2 [2' “"‘ E'I"‘v IZv tQH Ea"' I?.v 4"" E‘;"y [2 / ) 2755
0474 PRINT 720,KO0L,M0OC,JACT,PERSL,PERS2,PERS3,PERSSG ABCYE,BELCHN yEVEN, 2760
. 1 {KSRVIN), N = 3,5 ) , (KSRVIN)},N= £,5) L o 27¢S
UG4S T 720 FGRMATI2X,3H3. , THCOLUMN ,12,4H MCD,12914H ACT SHR TOUR ,11,6X, 2170
1 A5y A4y 1Xs ASy A4,1X, Al,1X,Al,1X,Al, 312, 413 /) . 2715
C
C PRINT TIFLE FOR SUMMARY PAGE PART 2 2117
C
0476 9CC PRINT RCGC, TITLL, TITL2 . - A £ -1
0477 71000 FORMAT(IFL, / 1X,8HPART 2. /1TX,54HSECTICN 1. MCNTHLY PERSCNNEL R 2786
o L LCTATICN MOVEMENT SUMMARY , 1X, SHBASED CN 4 A5, A4 ) 2787
478 [F(KBCRS .NE. 3) CC TO 1CCé6 2765
c479 PRINT 1C04 _ i 28CC
0480 1G04 FUKMAT{ /38X,31HANC EGCUITABLE SEA/SHCRE NMANNING /) 28C5
0481 . 1006 CONTINLE ] o o 2B8C6
TT04827 ' [F {KREV .LT. 1) GG TC 1cCcC8 2810
0483 PRINT 1007 2815
0484 1607 FCRMAT(/35X,36HCOMPOSITE A TO B AND 8 7O A RCTATICN /) 282¢
0485 o GC TC 1617 2825
C
N € PRINT PERSONNEL MOVEMENT SUMPARY_TABLE FOR EACH CF FOUR CCANCITICNS_ 2827
C
0486 1008 PRINT 1010 ) o 2830
0487 1C1C FCRMAT { /40X,25HCCMPCSITE A TO B ROTATICN /) 2835
0488 1017 PRINT 1018 ) 2840
0489 1018 FGRMAT{1X,3HROWy24X,51HE-3 E-4 E~5 E-6 E-7 E-8 2345
1 E-9 43X, SHTCTAL /7y o o 2850
0490 T 77 7T PRINT 102C, (SEAMVI(N), N= 3,5), TGTS, CATEL,CATE2,CATE3,CATE4 2855
491 ) 1020 FCRMAT(2X, 21H1 CCLUMN -=-~=-~—-- {(8) , 7F8al, FB8.1,24, 4A4 ) 2840
C492 PRINT 1024,(SHCRVIN), N = 3,G6), TOTSH , CATE1,CATE2,DATE3,CATE4 28¢5
0493 1024 FORMAT{ /2X921H2 COLUMN ~~-e-=e- {91, TF8.1, FB8.142X, 4A4 ) 2870
G494 PKINT 1028, (PMVI(N), N = 3,5), TCT1, CATEl,CATEZ,DATE3,CATES 2875
0495 1028 FORMAT( /2X,21H3 COLS. {8) AND (9), T7F8.1, FB8.1,2X, 4A4 ) _ 2880
0496 PRINT 1030, (PMV2(N), N = 3,9), TOT2, DATEL,CATEZ2,CAVE3,CATES 28e8s
0497 1030 FORIMATIL /2X,21H4 COLS. (10) AND (11), 7F8.1, F8.¢1,2X,4A4 } 28$0



FCRTRAN Iv G LEVEL 21 MAIN CATE = 73197 14/51/45
0458 PHINT 1034, (PMY3(N), N = 3,9), T0T3, DATEL,QATE2,CATER,CATEA
0499 1034 FURFATL /2X,21K5 COLS. (12) AND {13}, TF8.1, F8.1,2X, 4A4 )
05C0 N PRIAT 1036, (PM¥V4IN), N = 3,6}, TOT4, DATES,DATEGLG,UATET,CATES
€501 1036 FORMAT( /2X,21H6 CCLS. (14) AND (15}, TFB.1ly FB.142X, 4A&4 )

c
COMPUTE NUMBER CF RATES ROTATABLE,ABOVE,WITHIN ANC BELCW (CUR LINITS
C
502 _ NREM = NRATE - KTR - LONG )
¢
0503 PRINT 2050
CSC4 206C FORMAT{///1X43HRCw,18X,47RSECTICN 2. SUMMARY CF RCTATICN DYNAMICS
18Y RATE )
c
0505 PRINT 208C, NRATE, NMBR, NEGNL, KPCT
TO5C6TTTTTTTTT2080  FCRMATL /72X, 3Ck1 NUMBER CF ROTATABLE RATES = ,2X,14,
1 84 CUT OF 4 14, &H RATES ,
"""" T 21X, SKFWITH 4 14, 1X, L7HRATES AT CR BEULCHh » 14,
3 1X, 21HPERCENT MANNING LEVEL )
0507 - " PRINT 209C, KOL, KTR, MINTR
0508 2090 FORMAT{/2Xy29H2 FCR TOUR LENGTHS IN COLUMN ,I2,1H, , 1X, [3,

TUOTTT TN L 41 RATES WILL RAVE EGUIL TCURS SHORTER THAN 4 13, TH MCNIHS )
0509 PRINT 20S4,LCNG, MAXTR
0510 = 2094 FORMAT( /2X532H3 = = = = = = = = = = = = o = = '

1[4, 41K RATES WILL HAVE EQUIL TOURS LCNGER THAN , 13,
) 1 TH MCNTES )
c511 PRINT 2CS&, NREM
TTO512 TTTTTTITTT20G6 FORMATL /72X, 32H4 - ST Lo 2T w1 - o N
1 I4,26H RATES FALL WITHIN PRESCRIBED LIMITS )
0513 TUTTTTUTTOUUTGTS = NTR(3) ¢ NTL(4)
C514 CTCT6 = NT2{3) + NT2(4)
C
G _COMPUTE AVERAGE TCLR LENGTH INDICES
o
0515 AVIR1 = SUML 7 TOT1
0516 ) AVTR2 = §SuM2 / Y0712
0517 AVIR3 = SUM3 /. TCT3
c518 T T UTTAVIRG = SUM4 / 1014
c519 AVIRS = TROT(1) / TOTS . - e

05207 T T AVIRS = TROTL2Y 7 Tov2yr T T O h
0521 AVTR7 = TROT{3) / TOT31
0522 AVIRS = TROT(4) / TCT42
0523 AVIRY = FNT12 / TCYSh
524 7 AVYTRIO = FNT12 / TOT21
0525 AVTR11 = FNT12 / 70731 o o

“ 0526 TUTTTTTTAVIRL2 = FNT22 4 Y0T42 0 T T oo T

C
- c’ PRINT AGGREGATE TCTALS ANC AGGREGATES FGR CCMPOSITES A AND B
[«
0527 PRINT 3CCC, TITLY, TITL2,TITLYL, TITL2
0528 300C FORMAT(///17X,11HSECTION 2. ,AS,A4, BHSUMMARY , 24X, LIHSECTICA 4.

TTTITTIT OUTTITT L JAS, A4, SHSUFMARY /) ' ’
0529 PRINT 2010
0530 3010 FORMAT( 15X442H+ = -~ T QT AL AGGREGATE ==+,

1 2Xy 3SH4= = = = CCMPOCSITITE A==+ ,
2 4Xy l1EH+--CCMPCSITE B--+ )
0531 PRINT 202¢C o
0532 TTT3020 FGRMAT(/23X533HTYPE NON- ROTA- MOVES/ TCUR o

3 16Xy 5CHNCN=-

RCTA~- MOVES/ TOUR VCVES/ TCUR /
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2960
2965
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2660
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2585
2560

72958

2597
icce
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FCRTRAN [V G LEVEL

21

MAIN

4  6Xy BHCCLUMNS ,2X, 41HTCTAL FIVE

CATE = 731937 14/51/745

RCT TABLE MONTH  INCEX o

S TX, STHICTAL RCT TABLE MONTH INDEX TCTAL MCNTH. INCEX,
8/1Xy3HR0Wy 13X,40-(1) {2) (3) (4) (5) {6) y4H RCwW,
9 4X4S5EHLT) (8) {5) (10) (11) (121 {13) (14) /)
C {1} (2) (3) ta) (5) (e) (7} (8)
0533 PRINT 305C,TOT5,NT1(4) s TARCT(L1),SUML,TCT1,AVIRL NIL1(1),TNROT(L),
c (9) (10} (11) (12} (13) (14)
1 TRCT(1), TOTS , AVTR5,NT1(2),TOTSKH,AVTIRY .
0534 77 773050 FORMAT!{ /1X,3H 1 4, 9H (8)E (8), FB8.0,15,2F8.0,F8.1,F6.1,
1 4H 1y 18y 2F8.Cy FBul,y FTal, 17, F8.1, F6.1 )
c (1) (2) {3) (4) {5) (&) (7 (8)
0535 PRINT 3Qé&C, TNROT(2),SUM2,TOT2,AVTR2, TNRCY(2),
C ig) (10} t11)  (12) (13) {14)
1 TROT(2), T0T21, AVIRE, TCT21,AVIRLC _
0536 77T 3060 FGRMATL /1X,3H 2 , 22¢F(1C)&(11) - .- ==y 2F8.0,F841yFbaly
1 4H 294X34H = =,2FB8.0y FE8,1, F7.143X4H ~ -,F8,1y F6.1 )
5 (1) (2) {3) (4) (5) (6} (7 -{8)
CS37 PRINT 207C,TOTS5,NT1(4),TNROT(3),SUM3,TCT3,AVTR3,NTL(1),TNRCGT(3),
S c (9) (12) {11y (12) {13) (14)
1 TRCT(3), TOT31, AVIRT,NT1(2),TCT21,AVIRLL . o
0538 777 3070 FORMAT{ /1X,3H 3 , 9H{121&(13), F8.0,I5,2F8.0,F8.1:F5.1,
B 1 4H 3, IS, 2F8.C, FE.1, F7.1, [7, FE.1, F6.1 ) ‘
I {1} (2) (3) {4) (5) {6) 7y - (8)
0539 PRINT 3C8C,TOTS5,NT2(4),TNRCT{4),SUM4,TCT4,AVTIR4,NT2{1)TANRCT(4), _
C (3} {10) (11) (12) (13) (14)
S - 1 TROT(4), TOT42, AVIRE,NT2(2),TCT42,AVIR12 - i
T 0540 773080 FORMAT( /1X,3H 4 ,9H{14)5(15) , F8.0,1542F8.04F8.1,F6.1,
) e 1 4H 4, 18, 2F8.C, F8.1, F1.1, 17, F&€.1, F&.1 ) .
c
o C PRINT FINAL PARAMETER CARD IMAGE .
c
0541 4900 PRINT 5CCC o ) ) o _ o e
0542 SC00 FORMAT{//1Xy4HCARD,14X,31HSECTION S. PARAMETER CARD IMAGE /)
C
0543 - ’ PRINT 5CO05,KBORS yKROT,MINTR yMAXTR,MSEAL ,MSEA2,MSHRL,MSHR2,
o 1 KADJ, KPCT .
CS44 5005 FORMAT(2Xy3tile »I11,1X3125213,413,54X,12H ADJ.CCMP B ,13, SH PCT ,
o 14X, 20RMANNING LLEVEL PCT = , I3 /) o ) o
0545 PRINT 5010,0ATELyCATE2,DATE3,CATES,CATESyDATEGDATET4DATES,
1 (LVCB(N)y N = 3,9)
0546 T 7T T 5010 FORMAT( 2X,3H2. A4yA3,2A4, 1X, A4y A3, 2A4, 1X,
o 1 1CHOBLSRV=E3- 4, 12, 4k E4—, 12, 4H ES5-, 12,4H E6-,
T 2 12, 4+ ET-4 12, 4H EB~-, 12, 4K E9-, 12 / )
0547 _ PRINT 502C,KCL+MGCyJACT,PERS]1)PERS2,)PERS3,PERSL,ABOVE BELOWEVEN,
1 (KSRVIN)y, N = 2,5 ) , {KSRV(N) 4N= 6&,9)
0548 5020 FGRMATI(2X,3H3. ,THCOLUMN ,12,4H MOD,12,14H ACT SHR TQUR ,11,6X,
1 A5y A4, 1X, A5, A4y1X, 41,1X,A1l,1X,A1y 312, 413 /)
0549 STGP
0550 END
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3115
3120
3125
3130
3131
3125

314¢
3145
3150
3155
3160
3165
3170

3175



APPENDIX B

GLOSSARY OF PROGRAM DATA FIELD NAMES
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GLOSSARY OF APPENDIX B PROGRAM DATA FIELD NAMES* FOR THLI

COMPUTERIZED EQUILIBRIUM FLOW MODEL

AAA - Computed sea tour plus length-of-service obligation for
rotation eligibility.

ABOVE ~ Selects "flag" A from parameter card for equilibrium tours
above specified MAXTR.

ADJ - Percentage adjustment to composite B numbers where 100%
results in no change, lower percentage figure reduces
composite B numbers and higher percentage figure increases
composite B numbers.

AJSHR - Amount to adjust shore tour for program algorithm that
computes estimate of actual shore tour lengths.

AVTRx - Denotes average tour lengths where position "x" contains a
numerical identifier differentiating tour lengths contained
within the program for printing summary tables in Part 2,

Section 3.

BBB - Career factor selected from appropriate table offset the
specified six months to adjust mid-year data to end-of-year
data.

BELOW - Selects "flag" B from parameter card for equilibrium tours

below specified MINTR.
CFn - Career Factors for TIME 1.
CFACx ~ Adjacent career factors selected from table for interpolating

month values between yearly factors. Numerical identifiers
in position x differentiate the selected factors.

CHECK - Zero data check for allowance or strength, TIME 1.

CHK ~ Zero data check for allowance or strength, TIME 2.
CMPSTR - Computed equilibrium sea tour for TIME 1.

DATEx ~ Stored labels for print-out showing dates of input data;

"x" values run from 1 through 8.

*¥Subscrint "n" indicates.a dimensioned array. Subscript "x" indicates a
numerical identifier to differentiate otherwise identical alpha-field names.
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Field identifier for direction of tour length difference
between computed equilibrium tour and either MAXTR or

MINTR; selects word ABOVE, EVEN or BELOW for later selection
of A, B or (blank) to appear between columns 15 and 16 in
Part 1 Printout.

DIFF

ENTFAC - Interpolated career factor for TIME 2.

EVEN - Selects a blank space from parameter card for identifying
equilibrium tours that fall within the specified MINTR and
MAXTR.

EXPSRV - Average length of service years expressed to one decimal

place. (Derived from EXPSV1 X 0.1)

EXPSV1 - Average length of service years multiplied by ten to

eliminate decimal point for space conservation on data card.
FACINT - Career factor interpolated for each month from annual factors.
FACMATn - Career factor used in computing interpolated values for TIME 1.
FCn - Career factors for TIME 2.
FCMTn - Career factor used in computing interpolated values for TIME 2.
FNT12 - Total number of personnel at TIME 1
FNT22 - Total number of personnel at TIME 2.
FRCT1 - Interpolated career factor derived from FACINT.
FRCTS -~ Interpolated career factor derived from ENTFAC.
GRD - Enlisted grade (paygrade level).
HMVS1 - Personnel moves resulting from a prescribed sea tour and

adjusted by the appropriate career factor.

HMVS2 - Personnel moves resulting from combined sea moves (HMVS1)
and moves resulting from prescribed shore tour (SHV1).

ITEM -~ Program "Do Loop" counter.

IT0T - Career factor matrix cell location used in dimensicned array.
J - Program "Do Loop" counter.

JACT - Field name for value punched in parameter card 3, column 30

to indicate whether or not estimate of actual shore tour
length is provided as input data.
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JPGRD

JSEA

KBORS

KCYC

KOL

KOLM

KOUNT

KPCT

KREV

KROT

KSEA

KSRVn

KTOURn

KTR

Enlisted grade (paygrade level) integer format.
Equilibrium sea tour for policy prescribed shore tour.

Operation counter controlling space between ratings on
printout.

Field name for value punched in parameter card 1, column 1
for directing program to use allowance, strength or equitable
manning for rotation computations.

Length of career rotation cycle in months.
Career factor selector for rotation career cycle.

Data column selector for identifying equilibrium tours relative
to the specified MINTR and MAXTR on parameter card 1.

Field set equal to various equilibrium tours for integer format
and logical branching tests within the program.

Career factor cell matrix location used in computing interpolated
career factor wvalues.

Specified manning level percent located on parameter card 1,
columns T71-73.

Data field used to reverse rotation direction of model when a
"1" appears in column 70 of the card used to separate rating
groups in data input deck.

Navy duty type identifiers in columns 3 and L4 of parameter card
1 indicating direction of rotation by their arranged sequence.
21 = type duty 2 to type duty 1 for sea to shore rotation.
Reversed rotation of shore to sea will be obtained by a "12".

Equilibrium tour that will support the estimated actual pre-
scribed tour in the complementary composite.

Average length-of-service years against which to compare
individual rate lengths-of-service for computation of estimated
actual personnel movement rates in program algorithm. Values
for each paygrade appear in columns 63-80 on parameter card 3.

A dimensioned array for accumulation of computed equilibrium
tours and prescribed complementary tours.

Counter for the number of equilibrium tours shorter than the
specified MINTR on parameter card 1. Total appears in Part 2,
Section 2, Row 2.
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L

LONG

LOOP

MAXTR

MINTR

MOD

MSRV1

MSRV2

NEGML

NMBR

NRATE

NREM

NSEA

NT1ln

NT2n

PCNT1

PCNT2

PCT1

PCT2

Page counter for Part 1 printout.

Counter for the number of equilibrium tours longer than the
specified MAXTR on parameter card 1. Total appears in Part 2,
Section 2, Row 3.

Program "Do loop" counter for computing career factor matrix.
Space between ratings counter for Part 1 printout

Specified maximum equilibrium tour appearing on parameter
card 1, columns 9 and 10.

Specified minimum equilibrium tour appearing on parameter
card 1, columns 6 and 7.

Field on parameter card 3 column 15 for indicating mode of
printout; Parts 1 or 2 or 1 and 2.

Minimum length-of-service years for pay grade level for TIME 1.
Minimum length-of-service years for pay grade level for TIME 2.

Counter for number of rates below manning level specified on
parameter card 1 columns 71-73.

Counter for the number of rates processed by the model and
each number is printed immediately ahead of each rate

abbreviation in Part 1 printout. Total appears in Part 2,
Section 2, Row 1.

Counter for the number of rotatable rates processed by the
model. Total appears in Part 2 summary under Section 2 Row 1.

Counter for the number of rates falling within MINTR and
MAXTR. Total appears in Part 2, Section 2, Row k.

Equilibrium tour for future desired prescribed tour.

Data field for accumulating total numbers of strength or
allowance for TIME 1. Comprises a data array.

Data field for accumulating total numbers of strength or
allowance for TIME 2. Comprises a data array.

Percent manning level at TIME 1. (PCT1 X 100)
Percent manning level at TIME 2. (PCT2 X 100)
Ratio of strength to allowance at TIME 1.

Ratio of strength to allowance at TIME 2.
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PERSx

PFAL]1

PFAL2

PFST1

PFST2

PMVxn

PRCT

PRJICF

PRJISB

PROP

PSEAB

PSEAL

PSEA2

PSHR1

PSHR2

PSHR3

RABBR

RATE

RCODE

ROTSBEn

Data names for printout labels: ALLOWANCE and STRENGTH.
Numerical identifiers in position "x" differentiate four
PERSx names.

Preferred type duty 5 allowance for TIME 1.
Preferred type duty 5 allowance for TIME 2.
Preferred type duty 5 strength for TIME 1.
Preferred type duty 5 strength for TIME 2.

Accumulation of monthly personnel moves in a data array for

each of four conditions differentiated by numbers in position

n,_mn
X .

Specified manning level percent appearing on parameter card 1
in columns T71-T73.

Career factor selected from matrix for computing equilibrium
sea tour.

Estimated number of sea billets or strength computed with
career factor.

Proportion of personnel that can be expected to complete a
rotation cycle.

Number of rotatable sea billets or strength as computed.
Prescribed sea tours for TIME 1.

Prescribed sea tours for TIME 2.

Prescribed shore tours for TIME 1.

Prescribed shore tours for TIME 2.

Estimated actual shore tour for TIME 1

Rate abbreviation.

Rate abbreviation.

Rate code.

Number of rotatable sea billets or strengths accumulated in
array for aggregate summary Part 2.
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RGEAB

SALW1

SALW2

SEA

SEACF

SEAMVn

SEA1

SEA2

SHAL1

SHALZ2

SHORVn

SHR1

SHR2

SHST1
SHST2

SHVx

SOBL

SRVEXP

SSTR1

SSTR2

STRCMP

Number of rotatable sea billets or strengths.

Sea allowance TIME 1.

Sea allowance TIME 2.

Number of monthly moves resulting from prescribed sea tours.

Career factor selected from'appropriate cell matrix for use
in computing rotatables.

Number of monthly moves related to prescribed sea tours.
Used to accumulate total moves in a dimensioned array.

Number of months to add or subtract to sea tour length as
indicated on parameter card 1, columns 12-13 for TIME 1.

Number of months to add or subtract to sea tour length as
indicated on parameter card 1, columns 15-16 for TIME 2.

Shore allowance for TIME 1.

Shore allowance for TIME 2.

Dimensioned array for accumulating number of shore vacancies
due to tour completions.

Number of months to add or subtract from shore tour length
on parameter card 1, columns 18-19 for TIME 1.

Number of months to add or subtract from shore tour length
on parameter card 1, columns 21-22 for TIME 2.

Shore strength for TIME 1.
Shore strength for TIME 2.

Accumulated shore vacancies due to tour completions for a
variety of situations differentiated by index numbers in "x"

position.

Length of service obligation months for rotation eligibility.
Service expectancy or average length of service for each rate.
Sea strength for TIME 1.

Sea strength for TIME 2.

Computed equilibrium sea tour length in months.
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SUMx

SVOBn

TITLx

TMOS

TNROTn

TOTS

TOTSH

TOTx

TOTxx

TROTn

TRYRS

Accumulation of numbers of rotatables for each of four
"n_ 1

conditions differentiated by numbers in "x position.

Manager specified service obligation months for rotation
eligibility appearing on parameter card 2, coulmns 43-80 for
each of pay grades 3 through 9.

Selects labels ALLOWANCE or STRENGTH in accordance with
parameter indicator on card 1, column 1. TITLl and TITL2
are required to print complete label.

Selects career factor for number of months for program
"do loops".

Total number of non-rotatables for aggregate summary, used
in a dimensioned array for each of four situations.

Accumulates total number at sea for aggregate summary in
Part 2.

Accumulates total number ashore for aggregate summary in
Part 2.

Accumulates total number of personnel moves due to tour
completions for aggregate summary in Part 2, for each of
six situations.

Accumulates total number of personnel moves due to tour
completions for separate duty composites for aggregate
summary in Part 2, for each of three situations.

Accumulates total number of rotatables in dimensioned array
for each of four situations for aggregate summary in Part 2.

Sets initial number of tour years to begin iteration process
for computing equilibrium tour months.
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DATA FIELD SUBSTITUTIONS AND DUPLICATIONS

AVSRVn = KSRVn ' LVOBn = ©SVOBn

ICHECK = CHECK MSEA = PSEA2

ICHK = CHK MSEAl = SEAL

JKOL = KOL MSEA2 = SEA2

KADJ = ADJ MSHR = ©PSHR2

KOBL = SOBL MSHR1 = ©SHR2

KSHR = PSHR3 MSHR2 = SHR2

KVOBn = SVOBn N = JPGRD

ILPFD1I = PFAL1 = PFST1 PSEA = PSEA2

LPFD2 = PFAL2 = PFST2 PSHR = PSHR2

LSEA = PSEA2 SEAN = SALWI = SSTR1

LSEAN = ©SALW1 = SSTR1 SEAP = SPEA2

LSEAT = BSALW2 = SSTR2 SEAT = SALW2 = SSTR2

LSHR = PSHR2 SHRN = GSHAL1 = SHST1

LSHRN = SHAL1l = SHST1 SHRP = PSEA2

LSHRT = SHAL2 = GSHST2 SHRT = SHAL2 = SHST2
TITLx = PERSx
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APPENDIX C

DATA FIELD LOCATIONS IN PROGRAM

67



=
t—
tr.
=
w

AAA
AUDVE
AC Y
AJSHR
AYSLY
AVIKL
AVIRZ
AVIR3
AVIRA
AVIRS
AVYTRG
AVTRT
AVTRSB
AVTK9
AVTR1O0
AVTR11
AVTR1Z2
Ben
BELCW
CF
CFACL
CFAC2
CFACS
CFACS
CHECK
CHK
CMPSTR
DATEL
CATEZ
DATE3
DATES
CATES
DATES
CATE?
CATES
CIFF
ENTFAC
EVEN
EXPSRY
EXPSV1
FACINT
FACMAAT
FACHAT
FC
FCORT
FNTi2
FNT22
FRCT1
FRCTS
GRD
HMVS1
HMVS2
ICHECK
ICHK
ITENM
1TQ0T
1737

J
JACT
JKOL
JPGKD

LOCATION BY PSID NUMBERS

2020,203042075,208542150,2160,2205,221552290,423CC,2345,2355
230, 470;2500,2760,43265
229y 231, 23241552,1553
1580,1550,16C0,1650
55, 350,1650
201043035
3015,3155
3020,3175
3025,31935
303043140
3035,3160
3G40,3180
3045,3200
305053140
3055,3160
3060,3180
3065,3200
2025,2030,2080,2085,2155,2150,2210,2215,2295,2300,2350,2355
2308 4T70,2760,3265
40, 655, 847,11C0,11204+1145,1155
1145,1165,1185,1205
1155,1165,1235,1255,1265,
1150,1175,119C,121C,
1160,117541240,1260,1270
920, 32%,
965, 970,
2015,2020.2070,2075,21C0
239y 450,2740,28%5,2865,2875,2885,2895,3245
239y 45042740,2855,2865,2875,2885,2855,3245
239y 450, 585, T7654.2740,2855,2865492875,2385,2895,3245
239, 450, 585, T76582740,2855,2865,2875,2885,2895,3245
239, 450,2740,2905,3245
239y 450D,2T740,2905,3245
239, 450, 585, 7565,2740,2905,3245
239, 450, 585, 765,2740,2905,3245
310,2470,2500+2650,2675,2660,2685
1175,1189,1210,
230, 3105 470,2660,2685,2760,3265
1C90,1610,1624
655: 8471 1090
1165,1170,1205 .
40,1185,1205,1235,1265,1300,1755,1765,2€05,2060,2135,2190,2392
240752422
40, 715, 880,1130,1125,1150,1160
40,1150,1210,1240,1270,41295,2275,2330,2377
1920,3050,3055,30060
1935,30065
1170, 1255
1180,1260
655, 847,1020,1040,2645,2670
1750,1755,1775,178€0
1780,1810,1840
925, 930
970, 975
1195,1205,1210
1130,1185,1190,12C0,1205,1210,1220,1235,41240,1245,1265,1270,12758
1290,1295,13C0
1095,1990,2120,2650,26175
280, #70,1559,2760
305
6558 665, 847, 852,1548,1575
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FIELD
NAME
JSEA
K
KADJ
KBORS
KCYC
KF
KGBL
KCL
KCLH™
KOUNT
KPCT
KREV
KROT
KSEA
KSHER
KSRY
KTCUR
KTR
Kv0o8
L
LGNG
LCCP
LPFC1
LPFC2
LSEA
LSEAHM
LSEAT
LSHR
LSHRN
LSHRT
LVOB
M
MAXTR
MINTR
+CD
MSEA
YSEAL
MSEA2
MSHR
MSHR1
”SHR2
1SRV
MSRV2
N

N
NEGML
NMBR
NRATE
NREM

LOCATION BY PSID NUMBERS

216042405, 240042580
510, 615, ©53,1015,1055,2640,286490Q
23y 430,2726,3230
229, 370, 442Gy 54C, 915,1[‘?1012726'2795,3225
23754,237174259142392424064,2407,2421,2422
17645,1755,1765
1700,17195,231764923G1,2406452421:526465,2670
230, 305, 470, 570, 750,2370,2385424C04241542445,2760,2960,3265
2375,42590;24C5,2420,2450,2460,2490
1135,1145,1150,1155,1160,1225
315, 430,272652%45,3230
659, 410,2¢810
229, 430, 490, 495, 505, 555,1075,2700,2726,3225
22254235042391.42590 :
1655,1658,2995
557 285; 3501 47592(65,3270
40,2570:257542580492585425909259592600,42605,2650,2675
70+2465,2925,2960
55, 355,1551,1690,1725
85, 5255 640, 645, 820, 825
7549249542525,2975
1140,125052G50,2180,2320
1455,1545,1905
1460, 1546, 1910
1370,2570
540, 935,1020,1040,+1415,1505.18754234542670,
950y G39591020,1040,1425,1515,1680,2645,2670
1280,2575,26065
945, 9%0,1020,1040,1420,1510,1885,2645,2670
G5541000,1020,10405;14%30,15204139C42645,2670
55, 360, 455,2745,3250
520, 620, 495, 860,y 365,1065
2291 "0307 ')-70’ 750y2109012726r?97513225
229, 430, 570, 750,27264,29560,3225
250, 296y 470, 685, 355,1010,2630,2715,2760,3265
1350,2421
325, 430,2726,3225
320, 430,272%,3225
1360,2585
335, 430,272%,3225
34C, 430, 880,2726,3225
655, 847 '
715
145, 180, 345,1548,2745,2765,2855,286542875,2885,2895,2505,325¢0
3270
82,1550,2%45
80y 730, 900,1020,1040,2645,267042645
90, 725, 895, 935, 980,;,2925,2945
2G25,2990
226542375,2376,2600
50, 150,10875,1885,1895,19G5,1930,2525,2530,2535,2610,2615,2620
3C0043135,3135,3140,3175,3175,3130
50, 155,1880,1890,19C0,1910,1935,2540,2625,30C5,3195,3195,3200
1316,2650,25675
1317,
1310,1316,1480,149C,1549,1615,1624%
131541317,1485,1465
35, 280, 375, 470,2760,3265
280, 380, 470,27€60,3265
35, 280, 3G0, 470,2760,3265
280y 395, 470,27£0,3265
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FIELD

NAME LOCATION BY PSID NUMBERS
PFALL 65Cy 840514545
PFALZ 710y 880:1546
-PFSTL 650, B4bH,41455
PFST2 710, B880,;1460
PFMVL 45, 195,1810,287%
PMV2 45, 200,1815,23885
PMV3 45, 205,1820,2895
PMV4 45, 2104,1825,2905
PRCT 229, 315, 320,1549

PRJUCF 2135,2140,2190,2165,2275,2280,2330,2335
PRJSS RQ140,2145,2195422C0,2235

PRCP 237742392,2407+2422+265C,2675
PSEA 1345,1750

PSEAB 2280,2285,2335,2340,2515
PSEAL 650y 8464132541745

PSEA2 Ti0, 880,1330,1345,51350,1365,1370
PSHR 1355,1665

PSHR1 650, 847,1335,1657

PSHR2 710, 880,1340,1355,1360,1375,1380
PSHR3 1650,1655,1657,1658,1670

RABBR 358 715, 880,2645,2670

RATE 358 655, 847,1020,1040

RCGLE 358 655, 847,1020,1040,2645,2670
ROTSH 50y 160,1765,1770,2105,2110,2235,2240,2515,2520
RSEAB 2010,2015,2065,2070,2105

SALNW1 650, 846, 20, 940,13C0,1480,1505,1525
SALW2 710, 880, 920, 950,1315,1485,1515,1535
SEA 1775,1800,1830

SEACF 2005,201C,2060,2065

SEAMY 45, (895,1800,2855

SEAN 1435,1525,1750,1765,2010+2065,2140,2195
SEAP 1365

SEAT 1445,1535,2280,2335

SEAL 229, 325,;1325

SEAZ2 229y 330,1330

SHAL1 650, 846, 920, 940,1300,1490,1510,1530
SHAL2 710, 820, G20, S$55,1315,1520,1540

SHRN 1440,1530,1552,1565,1670

SHRP 1375+1580,1596,1600,16230,1695

SHRT 1450,1540,1553,1680

SHORV 45, 190,1805,2865

SHR1 229, 335,1335

SHR2 229, 340,1340

SHSTL 650y 8453 965, 990,13C0,1420,1440
SHST2 710, 830 96541CC0+1315,1430,1450,41455
SHV1 1565,1780,1785,1805,1835,2015,2070

SHVZ2 167041796,2145,22C0

SHV3 1680,1795,2285,2340

SHVS 1785,1815,1845

SHVé 1750,1820,1850

SHVT 1795,182581855

SosL 1695,1700,171041715,1745,2020,2075,2150,2205,2290,2345
SRVEXP 1610,1624,14650

SSTRI 650, 846, 965, 985,1310,1415,1435

SSTR2 710, 880, 9658 995,1315,1425,1445

STRCMP 21%45,2150,2200,2205,2225922859229092340+2345,+2365

SumMl1 2525,3010,3135
SuM2 2530,3015,3155
SUM3 2535,3020,3175
SuUM4 2540,3025,3195
SVGE 50, 240, 355, 360,1710,1725
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FIELD
NAME

TITLL
TITLR2
TMOS
TMOS
TNRCT
TOTS
TUTSH
TCT1
1072
T0T3
TOT4
TCT5
TOT6
T0T21
TO731
TCT42
TROT
TROT
TRYRS
TRYRS

LOCATION BY PSID NUMBERS

35, 375, 390, 5835, 765,2780,3070

35, 380, 395, 585, 765,2780,207¢C
2000,2005,2025,2045,42055,2060,2080,42130,2125,2155,2175,21£5,2190
2210,2270,2275422G5+42315,2325,233C,2350

50y 170¢261042861542620,262543035,3135,3155,3175,31479,3165,3195

$541830,285543030,3140

100,1835,2865,3050,3140

105,1840,2875,3010,3135

110,1845,1915,2885,3015,3155%

115,1850,1920,28%5,3020,3175

120,1855,1925,3025,:3165
3000,43135,3175
3C05,3185
1915+3035,3055,3160
1920,3040,2306043180,3180
1925,3045,3065,32C0,32C0

50y 165,1770,2110,224042520,252592530,2525,2540,20610,2615,2620
2625,3030,3035,3040,3045,3140,3160,3180,32C0
1980,19953,20C0,2040,2045,2115,212542130,2170,2175
225542265,2270,2310,2315
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