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I. INTRODUCTION

In spite of recent recruiting and retention success, Navy manpower man-
agers face an increasingly difficult task in the next decade. A recovering
economy will demand a greater share of the labor force. Demand will be
particularly strong for personnel in those high technology skills which the
Navy has the most difficulty in retaining., At the same time, the expansjon of
the fleet will require significant additional skilled manpower. The Navy's
training establishment will be forced to expand to accommodate a larger Navy,
and this will require additional increments of skilled manpower to staff the
school system. Add to these considerations the decline in the 18-24 year old
age group from which the Navy draws most new accessions, and the dimensions of
the problem become apparent. It seems clear that frequent shortages of
skilled manpower are likely to occur; that the cost of obtaining and retaining
personnel is likely to rise; and that the process of Planning, Programming,
and Budgeting for military manpower requirements and the management of the
resulting inventory will be more complex and difficult than at any time in the

past.

No group better exemplifies the scope of the problems identified above
than Aviation Officers. Naval Aviator and Naval Flight Officer (NFO) reten-
tion is up. In addition to general economic conditions, the competitive
effects of airline deregulation have had a direct impact on job opportunities
for pilots. Airline mergers and a number of airline failures have inflated
the rolls of furloughed pilots and created uncertainty regarding the degree of
job security attached to a career as an airline pilot. In addition, a
substantial Aviation Officer bonus has served as a positive inducement to

young officers to remain in the Navy,
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The improvements in Aviation Officer retention could not have come at a
more fortuitous time. The force level expansion implied by a 600-ship Navy
and the proliferation of ship types capable of supporting aircraft demand
substantial increases in the number of Aviation Officers. At the same time,
the large budget increments required to procure additional hardware and sup-
port for the expanded fleet militate against the added procurement required
to replace and modernize an ageing training plant. In addition, recent
increases in energy and manpower costs have dramatically raised the overall
cost of providing Aviation Officers for the fleet, High retention reduces the
number of new accessions required to replace officers who would otherwise
leave the Navy. This, in turn, reduces training costs, relieving some of the

fiscal stresses accompanying the force level expansion.

The benefits realized from the current high retention of Aviation Officers
are not without a long term price. While force level expansion can be sup-
ported without any significant increase in training rates, the long term
effect of this strategy is to distort the Aviation Officer inventory. In
effect, relatively senior lieutenants (5-7 years of service) are being substi-
tuted for new accessions. In relative terms, a "hump'" is being created at the
senior lieutenant level, and a corresponding valley is being created in the
more junior years of experience. While this distortion can be easily accom-
modated at the lieutenant level, it can be predicted that significant person-
nel management problems will arise as the inventory ages. As the hump and the
following valley move through the senior command years, there first will be a
surplus of officers eligible to fill senior positions, followed about five

years later by 8 deficit.
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In addition to the long term impact cited above, it should be recngnized
that current high levels of retention are unlikely to be sustained. As the
economy improves, airline demand for pilots will revive. The revival 1is
likely to be particularly robust as large numbers of senior pilots who entered
airline service in the early 1950s reach mandatory retirement age. Thus the
"valley" behind the current retention hump is likely to be deep--the result of

low accessions compounded by low retention.

While the potential problems identified above are fundamentally personnel
management issues, a great deal can be done to ameliorate the severity of
their impact during the manpower planning process. Manpower planning defines
requirements and identifies the course of action neéessary to create an inven-
tory to meet those requirements. Unfortunately, planners lack the analytic
tools necessary to identify a preferred course of action. A large number of
variables must be considered, the time available for manpower planning is
short, and the number of planning iterations is likely to be large. The ana-
lytic procedures employed are rudimentary and are focused on near term

requirements,

This report describes a more sophisticated tool that has been designed
specifically to support the manpower planning process. In the following sec-
tions, the overall planning process will be described with particular emphasis
on the difficulties faced by manpower planners. Following this, the general
requirements for a manpower model suitable for the planning process will be
identified. The specifics of the Aviation Officer Roquirements Model will
then be presented. Finally, the utility of the model will be demonstrated by

presenting the results of a number of typical applications.




1I1. BACKGROUND - THE PLANNING PROCESS

It is logical to begin this discussion with a brief review of the essen-
tial elements of the planning process by which military manpower requirements
in general, and Aviation Officer requirements in particular, are met. As with
all resource requirements, manpower planning takes place within the context of
the Defense Planning Programming and Budgeting System (PPBS). The fundamental
objective of the PPBS is to produce the Five Year Defense Plan (FYDP), which
is the basis for the resource requests for the Department of Defense contained

in the President's annual budget submission to the Congress.

The PPBS process begins approximately 27 months prior to the beginning of
the fiscal year corresponding to the first year of the FYDP which is the
planning objective. (In the case of manpower, the first year is the only year
actually authorized and funded.) Force levels drive manpower requirements,
Therefore, manpower planners must constantly revise their plans in response to
changes in force structure and adjustments to weapon system acquisition sche-
dules. Such changes and adjustments are frequent during the planning process
within DOD. 1In the subsequent authorization and appropriation process before
the Congress, further changes occur. Ideally, the Military Personnel-Navy
(MPN) Authorization and Budget should exactly support the fleet and shore
establishment authorized by the Congress; that is, provision should be made
for the skills and grade levels required to man and support the fleet. In

reality, the result is only an approximation of requirements.

Manpower planners face a number of difficulties in establishing manpower
requirements in the dynamic environment of the PPBS. Among these are the

following:

-
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The need to adjust requirements to constantly changing force level
decisions. This includes the adjustment of direct requirements and
such indirect requirements as training staff, student billets, and
other indirect support personnel. In addition, adjustments must be
made within an overall end strength constraint.

The need to adjust certain requirements to meet current personnel defi-
ciencies. To the extent that current inventories fail to meet skill
and grade level requirements, recruiting and training manpower resour-
ces must be provided to acquire and train additional increments of
personnel.

The requirement to manage three different budgets simultaneously.
Because of the long planning lead time, manpower managers are
constantly concerned with execution of the budget for the current
fiscal year, defending the budget for the next fiscal year during the
congressional budget process, and developing the budget for the

following year. These three budgets are not independe & of one
another. 1In general changes in one mandate changes to the It two.

The fact that the personnel inventory is created and s rined by
accessions at the lowest skill and experience levels. Thir -~ans that
changes in manpower requirements at any skill or experienc: vel wmust
ultimately be reflected in accession requirements., C ©  ently,
almost any change in manpower requirements can have a arficant

impact on a broad range of manpower and personnel management issues:
promotion planning, skill conversion policy, specialized training
requirements, and manning priorities, to name a few.

The existence of significant uncertainty regarding the future state of

personnel inventories. Direct manpower requirements are established by
force levels. However, incremental requirements at a point in the
future are a function of the difference between overall manpower
requirements and the personnel inventory that will result from the
ageing of the current inventory. The inventory ageing process is
influenced by both endogenous factors associated with personnel manage-
ment actions and exogenous factors relating to political, social, and
economic forces operating at wnational and international levels. The
determination of the impact of these factors on the parameters that
describe the inventory ageing process--retention, attrition, and
retirements--is an art, not a science.

In the face of the difficulties described above, the manpower planner

necessarily has a multiplicity of planning objectives. These can be cate-

gorized in terms of the planning horizon in which they are operative:

In the short term, defined by the planning process itself, the planner
must meet requirements. This may mean reducing requirements or reallo-
cating resources among competiting claimants. In general, the process
is reactive, responding to real-time crises associated with the current
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fiscal year budget, or short-fused threats to near-term fiscal year
budgets which are constantly being raised in the Defense bureaucracy or
in the Congress.

e In the intermediate term, defined by the later years in the FYDP, the
planner should adjust requirements statements to reflect the realities
of the current budget cycle and changing conditions in the personnel
inventory and the external environment. As it becomes clear that
current trends in force levels, personnel retention, or general econo-
mic conditions differ from initial planning assumptions, adjustments to
the outyears of the FYDP should be made.

e 1In the longer term, beyond the FYDP, the planner should be aware of the
long term impact of his decisions. Personnel acquired today in
response to changing requirements will be in the Navy well beyond the
FYDP timeframe. The expected service life of an Aviation Officer is
about 10 years, and significant numbers remain for 30 years.

The most severe personnel management problems involving Aviation Officers
today are concerned with surpluses or shortages of personnel with between 12
and 16 years of service., The accessions that established these inventory year
groups occurred between 1968 and 1972. Since that time, force level changes,
added missions, and variations in Aviation Officer retention have combined to
create severe mismatches in several subcommunities between LCDR/CDR require-
ments and the inventory of officers available to fill these requirements.
While such mismatches could probably not be avoided altogether, there were
alternative accession plans available in 1968-1972 that would have signifi-
cantly reduced the magnitude of current problems. Unfortunately, the manpower
planner has very little time to devote to analysis of the long term impact of
his decision within the context of the PPBS. The analytic tools available do

not permit any extended assessment of these impacts.

The planner must obviously meet immediate requirements. Therefore, the

short term planning objectives dominate the planning process. Given a
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mismatch between inventory and requirements, the manpower planner must incre-
ment or decrement accessions even if the mismatches occur in senior grades.
In effect, he seeks quantitative balance under the implicit assumption that
qualitative matches will be made through application of appropriate training

and/or personnel management policies. There are two major problems that can
arise under this approach:

® Resources required to implement future changes in training or personnel

management policies are left wundefined. There is no assurance that
they will be provided.

® Personnel management policies affect retention. To the extent that
they are perceived to be inimical to the individual's career objec-
tives, retention can be expected to decline. Thus, the manpower
planner can heavily influence one of the principal variables affecting
the inventory projections used in the planning process. However, these
effects are difficult to exploit in the planning process because they
lie beyond the immediate planning horizon.

While the focus of manpower planners on immediate requirements 1is una-
voidable, it is reasonable to suggest that a significant consideration in
selecting among competing short term courses of action would be the assessment

of the long term impacts of those courses of action. Unfortunately, such

assessments are difficult with currently available planning tools. What 1is

needed is a simple planning model that does the following:

e Establishes the long term context of requirements determination as an
inventory building process., The ultimate objective is to achieve the
"proper'" match of inventory with stated requirements.

® Accounts for personnel management policies that constrain the applica-
tion of inventory to requirements; that is, the model must go bevond
simple quantitive measures of inventory and address qualitative factors
such as skill and experience levels.

e Incorporates a consistent set of the variables and parameters used to
describe both requirements and inventory. While the user may be pri-
marily concerned with a few variables in the set, he needs the
assurance that manipulation of these variables occurs in a context
which maintains consistency over the entire set.

e Permits rapid iteration to permit evaluation of alternative strategies

and parametric analysis of the impact of key variables such as reten-
tion.
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, e Provides outputs which identify requirements in terms of both skill and 3
i experience mix.
t
{ e Defines accession requirements to support the personnel inventory.
1

The Aviation Officer Requiremen Model, described in the following sec-
{ tions of this report, is a planning model intended for application in the

determination of Aviation Officer requirements in the PPBS. It meets all of ]

the above criteria.
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111, MODEL DESCRIPTION

A. GENERAL DESCRIPTION

The Aviation Officer Requirements Model was described in a previous
reportl/ of this study. That description provided an exposition of the
structure of the model, an analysis of model parameters, and a discussion of
potential solution procedures., A computer program that implemented one solu-

tion procedure was also described.

The discussion which follows presents the model structure from a slightly
different perspective in an effort to demonstrate how the criteria enumerated
at the end of Section I1 are satisfied. 1In the ipterest of brevity, unne-
cessary repetition of material from the previous report is avoided. The
reader who is interested in a detailed description of model parameters, their

derivation, and the functional relationships among them should refer to that

report.

In general, the Aviation Officer Requirements Model meets the effec-
tiveness criteria proposed in Section 1 in three ways:
e Requirements Specification, Requirements are specified in a way that

accounts for both the skill and experience level needed in billet
incumbents.

e lInventory Specification. The inventory is defined in a way that is
directly related to requirements, Accession levels and the inventory
ageing process are specified.

® Personnel Management Policies. Personnel Management is the process by
which inventory is matched to requirements. Policies imply rules for
assigning officers, Rules imply constraints in the application of
inventory to meet requirements, Thus an inventory which is numerically
equal to requirements may not in fact meet requirements. The Aviation
Officer Requirements model accounts for these constraints.

1/F.E. O'Connor, Aviation Officer Requirements Study, ISI Report No.
V-2693-01, (Information Spectrum, Inc,, Arlington, VA, 22202, 31 May 1982).

9




The implementation of each of these three facets of the Aviation Officer

requirements model is discussed in detail below.

B. REQUIREMENTS SPECIFICATION

The concept of wmanpower requirements implies number, skill, and
experience; that is, the Navy needs a certain number of Aviation Officers who
can operate particular kinds of weapon systems, and--given that the level of
proficiency will vary--experience criteria are specified. Thus the Navy
might specify that it needs 50 Naval Aviators who are fighter pilots with at
least 15 years of experience in order to provide commanding officers for
fighter squadrons. Alternatively, the experience specification might require

that the 50 Naval Aviators have reached the grade of Commander.

Aviation Officer Requirements are implicitly partitioned in at least three
dimensions:

e By General Specialty - Naval Aviators or Naval Flight Officers. Naval
Aviators are trained to pilot aircraft and control essential aircraft
systems., Naval Flight Officers are trained to operate sensor systems,
manage tactical display and analysis systems, and navigate the
aircraft.

e By Generic Weapon System Type. A number of platform or system charac-
teristics operate to require significantly different skills of weapon

system operators, Specific missions also differ in training or
experience requirements. Major differences in skill requirements exist
for:

- Fixed Wing vs. Rotary Wing Aircraft
- Ship Based vs. Shore Based Aircraft

Similar differences exist with respect to primary aircraft mission.
Thus aircraft with an Anti-Submarine Warfare (ASW) mission differ from
aircraft with an Anti-Air Warfare (AAW) mission in the demands placed
on the Naval Aviators and Naval Flight Officers that operate them.

e By Grade Level, Three distinct levels of experience can be identified
as required of Aviation Officers in Units which are responsible for the
operation of aircraft. These levels can be classified by grade level:

10




Lieutenant Commander - The Department Head Level

' Lieutenant and Below - The Operating Level
' Commander - The Command Level

While this division is given in organizational administrative terms,
l the distinctions between the groups carry over to tactical super-
vision and training responsibilities.

’ The basic structure of the Aviation Officer Requirements model 1is

; established by partitioning the total Aviation Officer requirement along the

lines outlined above. The resulting groupings are referred to as subcom-

munities. The current subcommunities residing within the Model are given in

Table I.
TABLE 1
AVIATION OFFICER SUBCOMMUNITIES
SUBCOMMUNITY PRIMARY CURRENT CURRENT INCLUDES
(SYMBOL) MISSION A/C TYPE SQUADRONS NA NFO
Light Attack (VA) AGW A7T/A18B 2 X -
Fighter (VF) AAV Fu/Fl4/F18 2 X X
Medium Attack (VAM) AGW A6 12 X X
Air Early Warning (VAW) AAW E2C 12 X X
Tactical Electronic
Warfare (VAQ) EW EA6 9 X X
Carrier Based (VS) ASW s3 11 X X
' : Anti Sub Warfare
. Helicopter ASW (HS) ASW SH3/SH60 11 X -
% Light Airborne Multi-
Purpose System (HSL) ASW SH2/SH6 14 X -
' Maritime Patrol (VP) ASW P3 24 X X
: Electronic Warforce (vQ) ™ EA3, EP) 2 X X
Force Support, Jet
(VR, VC) SUPPORT c9, C2, A 13 X X
Force Support, Prop. (VQ) SUPPORT EC130 2 X X

Force Support, Helo.
(HC, W) SUPPORT N&7, NS3 8 X -

AGW - Air to Ground Warfare
AAM - Anti Air Warfare

EW - Electronic Warfare

ASW ~ Anti Submarine Warfare

. X indicates NA/NFO's required in Subcommunity
i - indicates NFO's not required in Subcommunity

I 1
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Within each subcommunity, requirements are further partitioned by the
grade level of the requirement, Four grade levels have been established:
= LT and Below
- LCDR
- CDR
- Senior Commander
The fourth category, Senior Commander, was established when it became
apparent that significant numbers of billets require commanders who have had

experience as commanding officers. The model identifies senior commanders in

the inventory as commanders with more than three years in grade.

The division of Aviation Officer requirements into subcommunities based on
weapon system characteristics has the important advantage of providing a
direct connection between force levels and Aviation Officer requirements,
Force level decisions during the planning process affecting the number of
aircraft or the number of Aviation Squadrons can dramatically influence the
number of Aviation Officers required. Recomputation of these manpower
requirements in response to force level changes involves adjustments to both
direct squadron requirements and certain indirect requirements, such as
manpower required to train personnel to meet direct requirements. In the
dynamics of the planning process, when potential force level changes are fre-
quent, these computations are tedious and subject to error. Since force
level changes are easily related to a subcommunity or group of subcommunities,
it is possible to express subcommunity related manpower changes as a function

of force level changes. In general manpower changes are given by:

12




(1) AMP=ANSxACxCFxNC+AFxIN

Where

AMP = Change in Manpower Requirement

ANS = Change in Number of Subcommunity Squadrons
AC = Number of Aircraft per Squadron
CF = Crew Factor - Number of Crews Required per Assigned Aircraft
NC = Number of Naval Aviators or NFOs Required per Crew.
AF = Annual Training Flow required to Support A MP
IN = Number of Instructors Required to Produce the Required Annual

flow.

The first term on the right relates to the direct squadron requirements,
while the second refers to indirect requirements. These functional rela-
tionships are incorporated in the Aviation Officer Requirements Model. User
specification of force level changes causes an automatic recomputation of man-
power requirements for affected subcommunities. -In addition, the user can
alter any or all of the parameters specified on the right hand side of the
equation so that analysis of their impact on manpower requirements at a givean

force level is also possible.

While establishing the force level dependence of Aviation Officer require-
ments is crucially important to the creation of a successful planning model,
it should be pointed out that force level dependent manpower requirements
represent only a fraction of the total requirement for Aviation Officers, 1In
the previous report of this studyg/ an analysis of the then current require-
ments was presented which attributes about 62 percent of total Aviation
Officer requirements to operating squadrons and associated indirect support
(principally training). The remaining 38 percent of requirements are asso-

ciated with the operation of the shore establishment of the Navy or major

2/1bid., p. l4.
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staffs ashore. Since these requirements are not directly related to force
levels, they are included in the subcommunity-based requirements statement by

means of an allocation process which is described below.

The principal problem in establishing an allocation procedure for require-
ments which are not specific to the defined subcommunities is the definition

of a basis for allocation that will result in "fair sharing' of these require-

ments among subcommunities. Depending on the nature of the requirement, it
may be preferable to allocate indirect requirements based on the ratio of

direct subcommunity requirements to:

- Total Direct Naval Aviator Requirements
- Total Direct Naval Flight Officer Requirements
- Total Direct Aviation Officer Requirements

Additionally, for certain training requirements it is more appropriate to

base allocation on annual graduate flows rather than on total requirements.

The Aviation Officer Requirements Model partitions the total reguirement
into Activities, which classify billet requirements in terms of the genera:
purpose which the requirement is supporting. For activities where allocation
is necessary, the appropriate allocation basis is established. Seven activi-
ties, described in Table 11, are defined. The allocation method used with

each activity is also identified in the Table.

It will be noted that the first four activities in Table Il involve

requirements for which frequent flights are required. The last three do not.

This effectively segregates billets coded for Duty Involving Flying (Di¥)D

within the requirements structure, This in turn makes it possible to examine
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TABLE 11

DEFINITION OF ACTIVITIES FOR

AVIATION OFFICER REQUIREMENTS MODEL

ACTIVITY

DESCRIPTION

ALLOCATION METHOD

Force and Force
Support Squadrons

Fleet Readiness
Squadrons

Training Command
Squadrons

RDT&E

Afloat (ships
company and
afloat staffs

6. Professional
Developament (PG
School/wWar

7. Other

] . P2 0

Naval Aviators or Naval Flight
Officers are required for the
operstion and control of air
weapon systems in tactical units.

Naval Aviators or Naval Flight
Officers are required to train
others in the operation and
control of air weapon systems
within a subcommunity.

Naval Aviators or Naval Flight
Officers are required to provide
entry level training for student
Naval Avistors and student Naval
Flight Officers.

Naval Aviators or Naval Flight
Officere are required for experi-
wental, developmental, or test and
evaluation of air weapon systems.

Naval Aviators or Naval Flight
Officers are required to supply
aviation experience in rhe
operation of air-capable ships or
as members of afloat staffs.

Naval Aviators or Naval Flight
Officers are required to receive
advanced education as part of the
large effort to enhance the
technical competence and managerial
skills of the officer corps.

Naval Aviators or Naval Flight
Officers are required to provide
aviation experience in the shore
stations and on major staffs
ashore,

15

Direct requirements.

Based on annual
flow of graduates
within the sub-
community. Force
level driven.

Based on annual

flow of graduates

to the subcommunity,
Indirectly driven

by force levels.

Based on general
Aviation Officer
skilis required
(Helicopter Pilot,
Navigator, etc.).
Allocation only to
Subcummunities
possessing required
ekills,

Based on total
Aviation Officer,
total Naval Aviator,
or total Naval
Flight Offaicer
requirements in
Force and Force
Support Squadrone,

Based on total
subcommunity
requirements.

Based on total
Aviation (fticer
requ: rements.
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the influence of planning decisions on the levels of operational flight
experience in terms consistent with the requirements of the Aviation Career

Incentive Pay Act.z/

In summary, the Aviation Officer Requirements Model specifies requirements
by:

e Dividing the total Aviation Officer requirement into subcommunities
based on specialty (Naval Aviator or Naval Flight Officer) and on
Weapon System/Mission (Fighter, Helicopter ASW). The resulting =et
contains 14 Naval Aviator subcommunities and 9 Naval Flight Officer
subcommunities,

e Dividing requirements within each subcommunity based on grade level and
activity. Four grade levels and seven activities are defined.

The subcommunity design is mutually exclusive and exhaustive; that 1is,

‘the sum of the requirements in the 23 subcommunities equals the total Aviation

Officer requirement and each individual billet specification is represented in
only one subcommunity. Given the design, the objective of the manpower
planning process becomes the creaticn of a set subcommunity inventories that

meet the requirement in detail.

C. INVENTORY SPECIFICATION

The essential elements required to describe the Aviation Officer Inventory
are the specification of gains or losses and the mechanism used to describe the

evolution of the inventory over time.

3/1bid., pp. 6-8.
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Gains to the Aviation Officer inventory come only by means of graduation
from initial entry training and designation as either a Naval Aviator or Naval
Flight Officer. Time of designation is the reference point for inventory
ageing. Individuals in the inventory have & chronological age expressed in
years of aviation service measured from designation. Annual cohorts are iden-
tified as Aviation Year Groups, consisting of all officers designated in a
given fiscal year. Gains to inventory, or accessions, are the total number of
fiscal year graduates from undergraduate flight training. The size of the
first year cohort 1is taken as equal to accessions minus losses in the first
year. The size of the cohort in the nth year of aviation service is the

number of aviation officers remaining at year n-1 less losses in year N.

The Aviation Officer Requirements Model assumes that losses in a given
year are uniformly distributed throughout the year. A further assumption is
made that for substantial periods of time during the life of a given cohort
year-to-year loss rates are constant. The effect of these assumptions 1is to
permit representation of the inventory ageing process by means of a series of
straight line segments as in Figure 1. The principal features of Figure 1 are
described 1in detail in the previous report of this study.ﬁ/ The breakpoints

in the figure are listed below:

e MSR (Minimum Service Requirement) - The length of the service obliga-
tion incurred by an Aviation Officer upon designation (currently five
years).

e MSR+2 =~ The point at which officer retention is measured (currently
seven years for Aviation Officers).

® Career Stable Point - The point at which an aviation year group stabi-
lizes at relatively low mid-career loss rates.

4/1bid., pp. 6-8.




e 18 Year Point - The point at which losses begin to occur due to ini-

tial retirement eligibility and promotion to the grade of captain.
‘ (Captains are not counted in specifying either Aviation Officer
requirements or inventory.)

-4 e 20 Year Point - The point at which early retirement and promstion
losses are largely completed.

NUMBER OF AVIATION OFFICERS

-y - - - ——
o - - -

o
&
®
-
n
-
[
n
o
N
'S
n
®

YEARS OF AVIATION SERVICE

FIGURE 1
THE AVIATION OFFICER INVENTORY

The shape of Figure 1 can be completely specified by means of the con-
tinuation vector C; where:

(2) C;= N

-1
is the ratio of number of entries into the ith year of aviation
1 service to the number entering the (i-1)th year.
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Then if the number of personnel entering year M is known the number in a

later year n can be determined:

n
(3) N,=N_, I' I Ci
z=m

More specifically:

MSR
(4) Npyspe2 = Nysp-y x 11 c,
1aMSR- 1
e Nusr+2
(5) RETENTIONTC= (BY DEFINITION)

Nmsr-1
The importance of (4) is that the relationship between retention and

overall inventory shape is established.

The Aviation Officer Requirements Model generates an inventory for each

subcommunity in the form of Figure 1. Very briefly, it does this by esti-

mating subcommunity accessions based on requirements and shaping the resulting
q £

steady state inventory.

In response to user specification of subcommunity retention, this inven-

tory is then tested on an iterative basis (adjusting accessions as necessary)

to establish a final requirements/inventory match to grade level detail.

In order to create an exact match between model inventory and requirements

S

statements, it is necessary to specify some mechanism for converting vears o

aviation service to grade level. Requirements are specified by grade level.

Thus, 1in assessing the ability to meet the requirement for Lieutenant

Commanders, it is necessary to know what part of the inventory consists of

Lieutenant Commanders. Fortunately, the correlation between grade level and

years of Aviation service is good.
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Aviation Year groups are composed of officers who are predominantly from

two or three adjacent commissioned year groups.é/ The Aviation Officer
Requirements Model wuses promotion flow points, adjusted to the years of

Aviation Service scale,é/ to partition the inventory by grade. The prom:n-

tion flow point parameters are under user control.

The introduction of promotion flow points into the inventory specification
process adds additional detail to the inventory description. The inventory
becomes more than a set of one year cohorts of constantly decreasing size.
Certain other characteristics of the cohorts are also impertant. These
characteristics are acquired by individuals as a result of assignments to fill
requirements. They become important as cohort  characteristics when the
experience they implv is either required or desired as a pre-requisite for
future assignments., Experience requirements for squadron department heads and
commanding officers are obvious examples. Most senior positions in the
requirements structure have flight hour, educational, or specific mission arca

requirements.

An important objective of personnel management 1is to ensure that the
inventory will contain the proper mix of skills and experience in the future.
Because of this, the way in which inventory can be used to meet requirements
is constrained in ways that should be accounted for in the planning process.
The unique feature of the Aviation Officer Requirements Model is that it pro-
vides a mechanism for accomplishing this by accounting for those personnel

management policies which govern the development of the Aviation Officer

5/Commissioned year groups consist of all officers who were commissioned
in a given fiscal year.

6/The mean time of designation for Aviation Officers is at 1.5 vears of
commissioned service. Thus: YAS = YCS-1.5

1
1




R s o

inventory and constrain its application to requirements,

D. PERSONNEL MANAGEMENT POLICIES

The Aviation Officer Requirements Model accounts for personnel management
policy by forcing the inventory-requirements match to take place in the con-
text of a career path network, This network is simply a graph of tours
classified by activitiy and sequential position, A sequence of connected arcs
represents a potential career path through the network for an officer or group
of officers. Associated with each tour number-activity node in the network is
a tour length, input flow, and output flow. Arcs connecting the network nodes
represent permissible transitions within the network. The absence of an arc
connecting two sequential nodes means that the transition is barred, either

explicitly or implicitly by current personnel management policies.

Figure 2 1is the network diagram employed 1in the Aviation Officer
Requirements Model. Network nodes are identified by a two-digit numt-r. The
first digit identifies the activity in accordance with the entryv numbers of
Table 11. The second digit identifies the tour number. Some of the currently
permissible arc sequences are diagrammed 1in Figure 2. The portraval is
complete through tour 2. However, in the interest of clarity only a represen-
tative sample of permissible sequences beyond tour 2 is portraved. All net-
work flows originate at node 10 which represents the output of undergraduate

flight training.

Some specific examples are given below to illustrate how personnel manage-
ment policy is represented in the network of Figure 2:
e Training command output may only be assigned to fleet squadrons or to

the training command (Plowback Instructors). The only permissible arcs
from node 10 are (10-11) and (10-31).
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FIGURE 2 4
AVIATION OFFICER CAREER PATH NETWORK

e Plowback Instructors are guaranteed a subsequent fleet tour. The only
permissible arc from node 31 is (31-12). ;

i
1
{
1 ® Sequential sea duty tours are not permitted. The transition (11-52) is 1
i barred.

It should be apparent that any policy or procedure having to do with per-

since the basic variable represented is personnel flow and since a tour length ]

is associated with each network node, the number of officers available at a

! sonnel assignment can be represented in the network diagram. Furthermore, 1
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node to meet the specific requirements for the activity involved can be
computed.l/ If the match of inventory to requirements is made within the
constraints imposed by the network, the planner is assured that it is feasible
to meet immediate requirements while developing a viable skill experience mix

in the inventory.

The Aviation Officer Requirements Model imposes the network model
described above on the inventory of Aviation Officers in each subcommunity.
That is, inventory 1is assumed to flow only on permissible network arcs.
Therefore, the number of officers at a given activity with a given number of
years of aviation service is a function of the total flow to the appropriate
network node. Network specification both in terms of permissible transitions
and tour length at any node are under user control. Thus the user can test

the impact of policy alternatives on requirements.

E. MODEL IMPLEMENTATION

The Aviation Officer Requirements Model has been implemented as a '"user

friendly," interactive computer program in a WANG 2200 VS computer. The model
is '"user friendly" in that no special competence in the operation of the com-
puter is required of the user (although familiarity with the Aviation Officer
requirements determation process is presumed). The user is cued by means of a
series of CRT displays through the process of model setup, selection of run
alternatives, and designation of outputs. The displays are completely self-
explanatory menus. They allow the user to extensively alter model parameters
and run modes. The wodel 1is reasonably fast, so that the wuser can make

multiple runs in a single sitting. Provision is made for both the visual

display of results and hard copy printouts.

7/1bid., p. 23.
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Appendix A to this report contains a user's manual that gives a detailed
description of the Model's operation. Appendix B contains a8 program source

listing for the model which is extensively documented internally. Appendix C 1

PYROP T P

contains the complete set of model default parameters.

] The following discussion gives a general overview of model functioning and

identifies the parameters which are under user control.

At the beginning of each model iteration, the user selects a subcommunity
or subcommunities to be included in the run. Runs are made on a subcommunity
basis. Upon subcommunity selection, a complete set of default values for the
model parameters is loaded. The user is then led through a series of displays !

which show the default parameters and give the opportunity to make desired

changes. Provision is made for bypassing displavs as desired. The following

model parameters are placed under user control in this process:

1. Requirements Parameters

a. Force Level Parameters
- Number of Squadrons in the Subcommunity
- Number of Aircraft per Squadron
- Crew Factor (Number of Crews/Assigned Aircraft)
- Aviators or NFOs per Crew
- Squadron Grade Structure

b. Training Parameters
- Undergraduate Training Pipeline Source
- Undergraduate Instructor/Graduate Ratio
- Training Squadron Grade Structure
- Readiness Squadron Grade Structure

c¢. Allocation Parameters
- Subcommunity Fraction of All Naval Aviators or NFOs
- Subcommunity Fraction of Strike Naval Aviators or NFOs
- Subcommunity Fraction of Carrier-Based Subcommunities
-~ Subcommunity Fraction of All Aviation Officers

2. Inventory Parameters
8. Subcommunity Retention

b. Minimum Service Requirement
c. Career Stable Point

24




3. Personnel Management Policies

a. For Each Node in the Career Path Network (49)
- Permissible Precedent Nodes
- Node Tour Length

B el o

b. Promotion Flow Points to LCDR and CDR
c. Plowback Instructor Fraction
| d. Professional Education
- Postgraduate Education Fraction
- War College Education Fraction
Execution of the model solution is straightforward. A trial inventory is
generated that will just meet the subcommunity numerical requirement. The
t accessions implied by this inventory are then divided as specified by the
plowback fraction, and flows to fleet squadrons and training command are
calculated. The first tour length required to make fleet squadron flow meet
fleet squadron requirements is calculated and recorded. Flows out of the
first fleet squadron node and the training command node are then calculated in
preparation for second tour processing.
For the second and subsequent tours, each source flow is checked against
all destinations to identify permissible transitions. Where transitions are
. . permitted, the requirement associated with the destination is examined. 1f
! the node requirement is greater than zero, source flow is assigned such that
!
j either the requirement is met or the source flow is exhausted. The source
| flow and destination node requirement are then appropriately decremented.
; The above procedure 1is followed for all permissible source flow-
- destination node combinations within the tour. The scanning sequence is such

that low activity number destination nodes (Fleet Tour = 1) are examined
first. Thus, nodes involving operational flying assignments (Activities 1-4)

tend to be favored.
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When the node scan for a given tour is complete, there may still be some
unused source flow, either because all destination node requirements have been
met, or because source nodes with available flow have no permissible tran-

sitions to destination nodes with unfilled requirements. When this occurs,

the remaining source flows are sent to an unconstrained destination labeled

"out-of-Aviation'". Processing for this dummy node consists only of compution

of the proper output flow (based on the tour length specified for '"Other") and

accounting for the resulting inventory at that destination.8/

1 The node scanning procedure described above is repeated for successive

tours through tour 7, Upon completion of tour 7, the degree of requirements
fill is examined. If all requirements have been met, the computation is

complete and a transfer is made to the model output routines. If all require-

ments have not been met, an inventory increment sufficient to cover unmet
requirements is generated. The network flow computations are then repeated.

Iterations continue until all requirements are met.

The model output routines consist of a series of computations and for-

matting routines that tabulate subcommunity results, develop some elementary
derivative parameters, and print a summary output. An example of output for-

mat is included in Appendix A. The following outputs are currently provided

!

in the subcommunity summary printout:

8/This process is analagous to that by which Aviation Officers are used to
fill non-aviation billets (billets coded either 1000 (any line officer) or
- 1050 (any warfare specialty)). However, it should be stressed that the mode]
flows Aviation Officers to the Qut-Of-Aviation Activity ONLY when it cannot
make an aviation assignment. In actual practice, a portion of 1000 and 1050
billets are routinely allocated to the aviation community as requirements.
These additional requirements may at times enjoy a higher fill priority than
1 aviation billets. The approach taken in the model treats Qut-Of-Aviation as
pure surplus. This was done in order to provide planners who use the model

' with an estimate of future Ability to fill non-aviation billet demand.




1. Community Description

- Number of Squadrons

- Aircraft per Squadron

- Crew Factor

- Naval Aviators {(NFOs) per Crew
- Subcommunity Retention

- Plowback Fraction

2. Projected Subcommunity Population Characteristics

~ Grade Distribution

- Command Opportunity (Squadron)

- Department head Opportunity (Squadron)
- Annual Accessions to Designator

= Annual Accessions to Training

- First Tour Length

3. Subcommunity Employment Projections

- Distribution by Grade and Activity

- Aviation Career Incentive Pay-Gate Achievement Projections

- Fraction of Subcommunity Employed in Non-Aviation Assignments

Total Annual Permanent Change of Station Moves Attributable to
the Subcommunity

The Aviation Officer Requirements Model is basically a simulation. For

each subcommunity, a set of structured requirements 1is presented. An
accession level is established and made to flow through the model under a spe-
cified set of personnel management policies. In essence, the model acts like
an omniscient detailer, meeting all subcommunity requirements and never
violating the policy constraints, The Aviation Officer manpower planner is

assured that the solution presented is feasible in the sense that, under the
initial conditions specified, the subcommunity inventory recommended can meet
all requirements, By summing over all subcommunities, a statement of total

Aviation Officer requirements is obtained.

F. ENHANCEMENTS TO THE BASIC MODEL

l. Iatroduction

During the current effort on the Aviation Officer Requirements Model, a
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number of significant improvements has been made. In making changes, the

basic format in which the user interacts with the model was preserved. The
user who is familiar with the Version 5.09/ model will find the current ver-
sion almost identical when making single subcommunity runs. However, there

are a number of additional features in the current version and changes to pre-

vious computation procedures with which the user should be familiar. They are

discussed below.

2. Multiple Community Runs

-y

The original version of the Aviation Officer Requirements Model made only

single subcommunity runs. In order to obtain a complete solution for all

Aviation Officers, it was necessary to set up and run all 23 subcommunities in

sequence. Once all runs had been made, considerable additional manual calcu-

lation was required to obtain totals and averages. The current version of the
model contains a Multiple Run Option which eliminates most of this post-

processing calculation.

In developing the Multiple Run Option, the following three basic design
. objectives were established:
e Maximize Flexibility - Let the user decide which subcommunities are

involved. Account for both subcommunities selected and those not
. s8elected within the program.

1 e Minimize Setup Time and Effort - Limit the number of key strokes needed
to setup and run 23 subcommunities. Permit the user to bypass data
entry options where possible.

‘

’i e Minimize the Need for Post Processing Calculation - Perform Summary
. Calculations across subcommunities and prepare appropriate outputs
within the program.

P e

All of these objectives have been met.

. 9/0'Connor, Aviation Officer Requirements Study, Appendix B. (Version 5.0
is the model as previously described. The enhanced model is Version 7.0.)
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The approach taken in establishing the Multiple Run Option was to allow
the user to place subcommunities into groups of his choice; that is, the user
is permitted to define any number of subcommunity groupings between | (all
Aviation Officers in one group) and 23 (each subcommunity in a separate
group). Within each group, certain model parameters are assumed to be
constant (e.g., Policy Variables). Others are permitted to vary at user
option (e.g., Career Path parameters). 1In any case, the user is afforded at
least one opportunity to review default model parameterslg/ for each group.
He may change any or all of these values. 1In those cases where intra-group
variation is permitted, he may change values for each subcommunity within the
group or elect to bypass review of the remaining subcommunities, assigning a

single change to all members of the group.

As with all other parameters in the Aviation Officer Requirements Model,
the Multiple Run Option is preset to a default subcommunity grouping. This
default grouping classifies the 23 subcommunities into 7 groups (3 for Naval
Aviators, 4 for Naval Flight Officers). The default groups consist of subcom-
munities with the same undergraduate training pipeline source., Definitions of

these groups follow:

a. Naval Aviators

e Strike Pipeline (Group A)
-~ Light Attack (VA)
- Fighter (VF)
~ Medium Attack (VAM)
- Electronic Warfare (VAQ)
- Carrier Base ASW (VS)
- Force Support, Jet

10/The Avistion Officer Requirements Model contains a complete set of model
parameters representing the approximate state of affairs in the Aviation

Officer Community in FY 81, These values are the default values of model
parameters.
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e Maritime Patrol Pipeline (Group B)
- Maritime Patrol (VP)
- Early Warning (VAW)
- Electronic Warefare (VQ)
- Force Support - Prop

e Helicopter Pipeline (Group C)
- Helicopter ASW (HS)
- LAMPS MK I (HSL)
-~ LAMPS MK II11 (HSL)
- FORCE Support - Helo

b. Naval Flight Officers

3 t e Radar Intercept Officer Pipeline (Group D)
- Fighter

e Attack Navigation Pipeline (Group E)
: - Medium Attack (VAM)

i - Electronic Warfare (VAQ)

- Carrier ASW (VS)

- Force Support - Jet

e Airborne Tactical Data Systems Pipeline (Group F)
- Early Warning (VAW)

e Navigator Pipeline (Group G)
- Maritime Patrol (VP)
- Electronic Warfare (VQ)
- Force Support - Prop

Groups are identified by a single letter. The process of group formation

consists of assigning a single letter to each subcommunity. Upon entering the

Multiple Community Run option, the user is presented with a list of subcom-

i munities and asked to make group assignments. At this time he can:

o Make no entry, in which case the default group assignment will

1

i

‘ be used;

! . S .

’ o Enter a group assignment pattern of his own selection;
i o Enter a zero for subcommunities to be excluded from the run.

Once group assignments have been made, the user is given the opportunity
to make model parameter changes for each group in succession. At the conclu-

sion of parameter adjustment for each group, a listing of group members is
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presented for review. At this point, the option of resetting the group selec-

tion process is available.

After group selection and parameter adjustment, model solution proceeds on
a subcommunity by subcommunity basis for each selected group. Summary sheets
are prepared for each subcommunity processed. In addition, separate summary
sheets are prepared for Naval Aviators and Naval Flight Officers. These
latter sheets also contain a list of subcommunities excluded from the run by
the user. A detailed presentation of the operation of the Multiple Community
Run Option is given in Appendix A. Sample output summary sheets are also pre-

sented.

3. Optimization of Assignment Patterns

As originally designed, the Aviation Officer Requirements model made

ource to destination flow assignments using the following procedure:

a. The highest numbered source node having positive source flow
available was identified (Activity 7, Other, is the highest numbered;
Activity 1 is the lowest),

b. The lowest numbered destination node having unmet requirements was
identified.

c¢. If flow available from a. was less or equal than that needed to
meet requirements b., the flow was assigned and the requirement de:re-
mented appropriately. Available flow was reduced to zero and pro-
cessing continued at a.

d. If flow available from a. was greater than that needed to meet
requirements, sufficient flow was assigned to meet the requirement.
Source flow and requirement were decremented. Processing continued at
b.

e. 1f destination node scanning reached Node 7 with flow still
available, the remaining flow was assigned to Out-Of-Aviation.
Processing continued at a.

f. Upon completion of source node scanning at Node 1, the tour number
was incremented and the process repeated.
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This procedure has the advantage of defining a feasible flow pattern

which:
o Favors flow assignment to activities consisting of Operational Flying
Billets (Activities 1-4); and
® Gives assignment priority to flows from activities consisting of non-
operational flying billets (Activities 7 through 5).
Thus the procedure is similar to what could be expected to be the general
philosophy governing the personnel assignment process; namely '"fill cockpits

first" and "get non-flying aviators back in the cockpit.'

The above procedure has a flaw which can lead to an overstatement of
requirements. Source flow assignments early in the scanning process may
completely foreclose the assignment of flow from later nodes, thereby forcing
flow to Qut-Of-Aviation. An alternative assignment at the earlier node may
well have permitted the assignment from the later node to an aviation assign-
ment, thereby reducing the overall flow to Out-0Of-Aviation. Since an obvious
planning objective ought to be the minimization of the inventory specified to
meet requirements, the procedure outlined above was modified to provide
assurance that the flow pattern adopted at each tour was such as to maximize
the fill of billets at aviation assignments. This was accomplished by
adapting the problem of specifying the flow between nodes in a given tour so

as to make it amenable to solution using the maximum flow algorithm of network

theory.ll/

Figure 3 is a network diagram illustrating the device used to formulate
the tour source-destination flows as a maximum flow problem. The seven desti-

nation nodes for Tour i are shown right-of-center in ascending order of acti-

ll/See, for example, H.M. Wagner, Principles of Operations Research, 2nd
ed. (Englewood Cliff, New Jersey: Prentice Hall, 1969), Appendix I.
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vity number (i=1-7). On the left the source nodes representing flows out of

tour j-1 are shown in a similar manner. Arcs connecting these two node sets

represent the permissible transitions between tour j-1 and tour j. Finally,

e pee

it is conceptually useful to envision all flows 25 originating at a single

source and terminating at a single sink.

TOUR j-1 i=1-7 TO0k

ACTIVITY

1. FLEET SQUADRONS

e el A i 150 e e = el

} 2. READINESS SQUADRONS
|
3. TRAINING COMMAND
{ SQUADRONS
[N 1
L. RTDLE “
5. AFLOAT

A 6. PROFESSIONAL

DEVELOPMENT
i
7. OTHER ‘II’ "I.
NOTE . ONLY PARTIAL IN-TOUR ARC STRUCTURE SHOWN

FIGURE 3

PP VL NP —_—

MAXIMUM FLOW PROBLEM FOf “OUR TRANSITIONS
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Arc capacities in Figure 3 are set as follows:

a. Source to Nodes (j-1): Arc capacity is equal to the
flow at the (j-1) Node. The total source flow is therefor
the total output flow from the previous tour.

avai.al ..
€ egua. to

b. Nodes (j-1) to Nodes (j): Arc capacity is the lesser of:

¢ Available source flow;

e The flow which will just mee: the remaining re

q
Node (i,j).12/ Subject to the constraint tha® ba:

sitions have zero flow capacity.

c. Nodes (j? to Sink: Arc capacity is the flow which will
the remaining requirement at Node (i,j).

When arc capacities are specified in the manner outlined abzve. a

resulting flows within the tour are guaranteed to be within source
constraints and less than or equal to the flow required to fili &

node requirements.

The network of Figure 3 ig solved using the maximum flow algor
1N £ &

This algorithm emplovs a systematic search of all possible patis ti:

network to find one that will permit an increass in total networn

procedure terminates when no such path exists. In the present case,

geometry of the network permits a simplified path scanning process whi

12/The flow meeting the remaining requirement at Node (i,]) is giv

ZIREQH
) F,, =
1=r
2xTL- z( ""> Ryl
Kzt
Where: Fij = Arc capacity for Arcs terminating at Node (1,3)

REQij = Rema.ning Requirement at Node (i,3)
TL = Tour Length Specified for Node (i,j)
RT = Continuation rate for year t

Note: t and TL specified in years

13/F.B. Hiller and G.J. Lieberman, Introduction to Operations

the

PRSI

ven b

Researd?

(San Francisco: Holden-Day, Inc., August 1967), pp. 214-218 for th
algorithm used.
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greatly simplifies computer implementation of the algorithm.

Consider an initial trial solution for the network of Figure 3 wiich

simply proceeds from source node arc to source node arc, allocating as much ot

i

the source flow as possible to available paths through the remainder of ti

network. At the conclusion of this step, one of the thrve conditions w.i!

hold:

a. The capacity specified for source flow arcs will be exhdusted,
indicating an optimum flow;
b. The capacity specified for sink flow arcs will be exhausted,

indi-
cating an optimum flow;

i

¢. The capacity will remain on one or more source flow arcs AND

one or more sink flow arcs, indicating a potential for increased flow.

In this case, iteration 1is required until either a. or b. above
occurs,

Given the condition described in c. above, the objective of the algorithm

becomes the elimination of positive flows on either side of the network. In

the general case, the positive source capacities will not be connected to the

positive sink capacities (since otherwise the capacities would have been ¢ii-

minated during initial assignment of flows), Path analvsis then consists

\\.

transferring existing flows to other feasible sources/destinations so as o

create a positive flow capacity on some arc out of the source and a positive
flow capacity on some arc into the destination. The proper adjustment can be

found by defining a path between the two nodes consisting of forward arcs

(j-1 to j) with positive remaining capacity and reverse arcs (j to j-1)

currently having positive (forward) flow.
Having found such a path, the proper adjustment is given by the minimum of

the available capacity on forward arcs or current flow on reverse arcs. The
ad justment can be made by simply proceeding along the defined path, adding the

flow on forward paths and subtracting it on reverse paths. When no such path
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can be found, maximum possible flow has been attained. The dashed lines in
Figure 3 represent one such path search for the case where positive source

flow remains at node (5, j-1) and requirements remain at node (5,j).

When the procedure outlined above terminates, any remaining source flow is
surplus to aviation requirements for the tour in question. This flow is then
assigned to the Out-of-Aviation destination. For any given tour, this ie the
minimum flow that can be achieved, given the specification of tour transitinus

and destination tour lengths provided by the user.

e -
14 dwed

The implementation of the maximum flow algorithm in the Aviation O
Requirements Model will not be apparent to the user. Model operation is fun:o-
tionally similar and no additionmal inputs are required of the user. Provision
is made for printing out interim network solutions when the in-process-moniter
option is selected. The user familiar with the'previous version of the model
wiil also notice a significant reduction (about 10 percent) in both

OQut-0f-Aviation assignments and overall requirements,

4. Inclusion of Promotion Flow Points

The original version of the Aviation Officer Requirements Model convertled
inventory aviation year groups to an equivalent grade level for purposes o!
inventory/requirements comparisons. This was done by establishing grade leve:
transitions at 8.5 years of aviation service (03 to 04) and 13.5 vears ot
aviation service (04 to 05). A revision has now been incorporated o allow

the user to specify promotion flow points in years of commissioned service.
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The model processes user-specified promotion flow points by converting the
input from years to wmonths and subtracting 18 months to convert the enter.d
value to months of aviation service. (The model makes all calculations in

time increments of 1 month and expresses results in units of 1 year.)

Default values for the Promotion Flow Point Parameter are 10 years (03 to
04) and 15 years (04 to 05). These values correspond to the values used in

the original version of the model.

5. Upward Detailing

Upward detailing refers to the process by which individuals at one grade
level are used to fill requirements at the next higher grade level (e.g., the

assignment of a Lieutenant to fill a Lieutenant Commander billet). A feature

which allows the user to implement a simulation of this process has been

incorporated in the model to allow planners to directly assess the effects of

grade level mismatches between inventory and requirements. Inferences

regarding such mismatches can be drawn from Qut-0Of-Aviation flows. However,
if mismatches are severe, the model is likely to drive inventory up and first

tour length down, thereby distorting indirect requirement flows. By allowing

junior surpluses to meet senior requirements, this effect is avoided and the

numbers so assigned become a direct indicator of grade imbalance. Further-

more, the planner gains insight into the long terr >rsonnel management

problems likely to attend a given solution.

Implementation of upward detailing in the model is straightforward. The
user specifies an upper limit on the fraction of senior billets in any acti-
vity which are permitted to be filled by flows from tours at a lower grade

level (default value is set to 20 percent), 1 model, while processing

flows, establishes maximum flow within each tour as described above. However,
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if upward detailing is permitted, surplus flows from the tour assignment pro-
cess are first flowed against requirements at the next higher grade level
before being assigned to Out-of-Aviation. Feasible assignments are made.
Resulting flows are recorded in the current tour, while requirements are
decremented at the higher grade level. 1In the final result, the source grade
level will be shown in surplus for the activities involved, while the destina-
tion grade level will be shown in deficit. The model reports the aggregate

percentage of requirements met at each grade level by upward detailing.

In addition to the overall constraint described above, upward detailing is

constrained in the following ways:

e Upward detailing to command (Tour 6, Activities 1-3) is not allowed;

e Upward detailing to 04 billets in squadrons (Tours &4 and 5, Activities
1-3) is constrained to preserve three LCDR billets for squadrons, with
only Naval Aviators and four LCDR billets for squadrons with both
Aviators and NFOs. (This preserves a minimum flow for department head
level billets);

e Upward detailing to post command afloat billets (Tour 7, Activity 5) is
not allowed;

e Upward detailing is not allowed prior to tour three for any activity.

The above restrictions were adopted as being reasonably representative of
current practice with respect to upward detailing. They are not variable at
user option, but they could easily be modified by means of minor program

changes within the model.

6. Automatic Allocation Parameter Scaling

The Aviation Officer Requirements Model uses a set of allocation factors
to determine the assignment of billets to a subcommunity in those cases where

the requirement cannot be directly or indirectly associated with the subcom-
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munity mission, Activities &4 through 7 consist of allocated billets. The

allocation base is the direct (Activity 1) requirement, with each subcommunity

receiving a fraction of non-direct requirements equal to the ratio of subcom-

munity direct requirements to total Navy direct requirements. Three major

allocation bases are employed--one for Naval Aviator billets, a second for

Naval Flight Officer billets, and a third for billets designated for either

Naval Aviators or Naval Flight Officers. A fourth allocation parameter is
used only to allocate carrier air wing staff positions among carrier~based

subcommunities. Thus there are four allocation parameters associated with

each subcommunity.

The application of the allocation factors in subcommunity definition as-
sumes that the subcommunities collectively cover all Aviation Officer require-
ments. The sum of the allocation factors of each type over all subcommunities
equals one. These factors are presented to the user as model parameters under
his control primarily so that they can be adjusted in response to force level

changes.

The problem with allocation factor changes is that if one factor in a
class is changed, the remaining factors over all subcommunities must also be
adjusted to maintain a unity summation. 1In the original version of the model,
the user had to make these adjustments manually for each subcommunity for
which a run was desired. For complex force level changes, the process was
tedious and subject to both computational and entry errors. The current ver-

sion of the model corrects this deficiency.

The Aviation Officer Requirements Model now automatically rescales the
allocation parameters. The user is assured a consistent set of allocation

parameters over all subcommunities if he changes the number of squadrons in a
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given subcommunity, or if he alters one of the allocation parameters for a

subcommunity.

7. Total Permanent Change of Station (PCS) Moves

S ikl . 2t

A great deal of attention is currently being directed to the cost of
moving personnel from place to place within the Navy. Congressional interest
in reducing these costs and a series of budget shortfalls in the Military

Personnel Navy Appropriation account have caused repeated expressions of con-

cern over the frequency of personnel moves. Explicit and implicit constraints
in the PCS account are having a progressively greater impact on the overall

process of personnel management.

While the issue of PCS moves is not directly related to the intended use
of the Aviation Officer Requirements Model, the essential variables which

drive such moves are included in the model formulation. Flows between states

represent the bulk of such moves, and other moves--such as the move of

accessions from home to duty and the move of losses from duty to home--are
easily derived from the model parameters. Thus it is possible to attribute to
each subcommunity an estimate of the annual number of PCS moves resulting from
! a given configuration of force level and policy parameters. Since this infor-
mation is potentially useful to the planner, the necessary calculations were j
incorporated into the model and the results presented in the community summary

outputs.

8. Model Speed of Execution

PO P S S

In the process of revising the Aviation Officer Requirements Model, the !
following changes have been made which decrease model solution time:

e The method used to make initial inventory estimates and inventory

increment calculations has been refined. This has significantly
1 reduced the number of iterations necessary.
40
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e While the adoption of the within tour optimization procedure has
increased computational time, the increase is more than offset by
decreases in the overall number of iterations resulting from the higher
level of assignments within aviation.

e Implementation of the Multiple Run Option forced revision of a large
number of processing and storage routines. In the process of revision,
these routines were made more efficient.

e The model has been moved from the WANG 2200 VS 80 computer to the WANG
2200 VS 90. The VS 90 is a faster computer. (Source codes and object
codes remain compatible with the VS 80.)

As result of the above factors, execution time has improved by a factor of
three. For example, the version 5.0 model required approximately 7.5 minutes
to complete calculations on the Light Attack Subcommunity after model setup.
The current version takes 2.5 minutes to complete the same task. A multiple

subcommunity run over all subcommunities typically takes 25 minutes to

complete.
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IV. APPLICATION OF THE MODEL

A. GENERAL

The previous sections of this report have given the underlying rationale
and a detailed description of the Aviation Officer Requirements Model. The
principal features of the model bearing on its utility are:

e The large number of model parameters under user control;

e The user friendly environment created for the model which facilitates
its employment;

e The speed of execution which facilitates comparison of alternative

strategies.

Because of the broad range of parameters available to the user, the model
is highly flexible. It can be used to analyze a broad range of manpower
issues. The subsections which follow demonstrate a few such applications,
Others will undoubtedly come to mind. The intent here is to introduce the
potential user to the model. It should be emphasized that the examples are
for illustrative purposes only. The numbers do not necessarily reflect the
currently specified Navy Aviation Officer requirements, nor do some of the key
parameters (such as retention levels) necessarily reflect current Navy

experience.

B. FORCE LEVEL VARIATIONS

The principal force level issue impacting on Naval Aviation today is the
impending increase from 12 to 15 Carrier Battle Groups. Among the manpower
problems attending that increase will be meeting additional air crew require-

ments for a minimum of two more Carrier Air Wings. Model set up and post run

42




. .

ot

_.-m'.‘a_‘_-‘:a e

—

analysis of runs for a 12 Air Wing configuration and a 14 Wing configuration

are given below:
1. Run Set Up

Two sets of two runs each were made in Multiple Community Run Mode:
e 12 Air Wing Runs
- Carrier Based Subcommunities

- Non-Carrier Based Subcommunities
e 14 Air Wing Runs
- Carrier Based Subcommunities
- Non-Carrier Based Subcommunities
The same information could have been obtained by making only two runs for
all subcommunities. However, by splitting the runs as indicated, the user

obtains the benefit of summary statistics which are focused on the indicated

subgroups. This eliminates the necessity of gathering and summing data from

individual subcommunity printouts.

Runs for both 12 and 14 carrier air wings were made at model default para-
meter values with the following exceptions:

® Retention

- Fixed Wing Aviators 45%
- Rotary Wing Aviators 50%

- Naval Flight Officers 55%
e Tour Lengths

- Fourth and Fifth Fleet Tours = 30 months (Default = 36
months)

These values were selected as being more representative of current experience

than model default values.
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2. Results

The overall results of the rumns indicate an increase in Aviation Officers
from 15,779 to 16,846~-a total increase of 1,067. Of these, 614 are Naval
Aviators and 443 are Naval Flight Officers. An analysis of these differences
by activity for subcommunities which are carrier based and those which are not

is presented in Table III.

TABLE 111

ANALYSIS OF REQUIREMENTS CHANGE
(12 to 14 CARRIER AIR WINGS)

Change
Activities Activities Qut~of-

Model Run 1-3 4-7 Aviation Total
CV Subcommunities NA +584 +130 +112 + 826
NFO +290 + 61l +222 + 573

TOTAL +874 +191] +334 +1399

Non-CV Subcomm. NA - 20 -126 - 56 - 202
NFO - 8 - 51 - 71 ~ 130

TOTAL - 28 -177 ~127 - 332

Net All Subcomm. +846 + 14 +207 +1067

The changes in Activities 1-3 in Table 111 reflect changes in fleet
manning and associated increments to training resources and the training and
transient pipeline. For the CV Subcommunities, a total of 874 officers are
required as a result of the addition of two Carrier Air Wings. In addition,
because of the increase in relative size of the CV Subcommunities, allocation
parameters are changed, resulting in an increase in requirements in Activities

4-7 of 191 officers. The increase in Out-Of-Aviation flow of 334 is caused by

the large relative increase in junior officer requirements associated with the
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new Air Wings. These officers become available for OQOut-Of-Aviation assign-
ments &t more senior grades because few senior aviation requirements are
added. The relatively larger increase associated with Naval Flight Officers

reflects the higher retention (55 percent) assumed for NFOs.

For the Non-Carrier Subcommunities, Activities &4-7 show a decrease in
requirements as a result of change in reallocation parameters. As the rela-
tive size of the CV Subcommunities increases, the Non-CV Subcommunities are

allocated less of the indirect requirements.lﬁ/

The Non-CV Subcommunities also experience reduced requirements in
Activities 1-3 and in Out-0f-Aviation flow. The minor change (~28) in
Activities 1-3 1is due to changes in transient and pipeline requirements
resulting from flow patterns which tend to favor operational flying billets at
the higher force levels. The reduction in Out-Of-Aviation flow reflects an
improved match between inventory and requirement grade levels in these subcom-

munities at the retention levels assumed.

Overall, the increase in force level by two Carrier Air Wings results in a
net increase in direct requirements of 846, an increase in indirect require~-
ments of 14, and an increase in Out-Of-Aviation flow of 207. Thus, approxima-
tely 20 percent of the increase is the result of an imbalance between junior
requirements and senior requirements. The user could eliminate this surplus

by relaxing the 20 percent constraint on wupward detailing (the model default

lﬁ/The net change in Activities 4-7 over all subcommunities would be zero
except for the fact that the model generates professional development require-
ments that are proportional to the population. The net increase of 14
reflects an increase in postgraduate education and War College studeat
requirements resulting from the larger overall size of the projected Aviation
Officer inventory.
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value). However, a word of caution is in order regarding the interpretation

of Out-0f-Aviation flow.

The Navy currently has reguirements for approximately 40,000 unrestricted

line officers. This includes approximately 7,500 1000/1050 billets (Any URL

T
'#

Officer/Any Warfare Specialist) that are not directly associated with anv

unrestricted line community. The aviation '"fair share' of these billets is

approximately 2,800. These are NOT included in the requirements statement of

— = ———
B e

the Aviation Officer Requirements Model. Instead, the model 1identifies

resources which, because of career path or grade level constraints, will be

1 surplus to direct aviation requirements and therefore are AVAILABLE to meet
! non-aviation requirements, The total Out-0Of-Aviation flow supplied in the
3 baseline case (12 Air Wings) of the above analysis is 1,894--about two-thirds

of a "fair share". The increment added in the force level increase to li

Carrier Air Wings in fact increases the disparity between available fill

dokh oiughe 4o o

resources and the '"fair share'", The implication for the planner is that the
1100 officer community will have to assume responsibility for a propor-

tionately larger share of the 1000/1050 billet requirements.

) The Aviation Officer Requirements Model also provides projections of

Aviation Officer accession requirements and undergraduate flight training

‘ requirements, For the present case, the results summarized for CV
+

{ Subcommunities and Non-CV Subcommunities are shown in Table 1V.

1

i The increase in force level from 12 to 14 Carrier Air Wings increases

annual undergraduate training output requirements by 63 Naval Aviators and 45

increase by 89 student Naval Aviators and 45 student Naval Flight Officers.

The mix implied in the increase is more significant to the planner. More than

! Naval Flight Officers. Annual accessions to support the higher training rates
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TABLE

(12 vs.

v

ACCESSIONS AND UNDERGRADUATE TRAINING REQUIREMENTS
14 CARRIER AIR WINGS)

CV Subcommunities | NON-CV Subcommunitie Totals
Training Training Training
Training Accessions Rate Accession Rate Accessions Rate |
Pipeline (12/14) (12/14) 1 12/14 12/14 12/14 12/14 |
Naval Aviator
o Strike 458/554 326/395 1247114 8/81 528/668 414/476 !
(Difference) (+96) (+69) (-10) -7 (+86) (+62) i
o Maritime P/T 37/42 28/33 349/348 271/269 386/390 300/302 i
(Difference) (+5) (+4) (-1 (-2 (+4) (+2) |
o Helicopter 74/85 55/63 340/328 252/243 414/413 367/306 ;
(Difference) (+11) (+8) (-12) (-9) (-1) (-1) |
;
Totals 569/681 4107491 813/790 611/593 138271471 ’ 1021/1084 |
(+112) (+81) (-23) (-18) (+89) (+63) :
1 !
Naval Flight | |
Officers ! ]
o Radar Int. Off. 122/153 68/85 0/0 0/0 122/153 ! 63 85 g
(Difference) (+31) (+17) (0) (0) (+31) (+17) {
o Attack Nav. 224/281 126/158 15/15 8/9 238/29% 13;/167|
(Difference) (+57) (+32) (0) -1 (+57) (+33)
o ATDS Off. 61/72 40/48 0/0 0/0 61/72 40/48
(Difference) (+11) (+8) (0) (0) (+1D) (+8)
o Navigator 0/0 0/0 270/251 189/176 270/251 SR
(Difference) (0) (0) (-19) (-13) |  (-19) AJ L=
Totals 407/506 234/291 285/266 197/185 692/772 W3l/e o
(+99) (+57) (-19) (-12) (+80) (*#S\J
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half of the total increase in training rate is in the Strike (Jet) Training
Pipeline. This is the most costly pipeline by far. The per capita cost of
the increased undergraduate training will therefore be significantly higher

than the current average cost per graduate.

As with any model, the results obtained above suggest other alternatives
which should be examined. In an actual planning scenario, the user would
undoubtedlv want to examine the impact of variations in subcommunity retention
on the outcome. Upward detailing constraints could also be tected. The
planner can even examine the impact of wvarving squadron grade structure,

aircraft per squadron, or seat factor in order to assess the impact «f short

term resource constraints on the Jong term Aviation Officer inventorv.

A word of advice to the potential user is in order at this point. The
Aviation Officer Requirements Model places a large number of parameters under
user control. If the user changes many parameters 1in a single run, he mayv
have difficulty interpreting the results, To avoid this, the following
approach to model utilization is recommended, based on experience gained on
more than a hundred model runs:

® Establish a baseline run for comparison purposes. The default para-
meter settings approximate FY 8] requirements.

. Change no more than a half dozen parameters from run to run.
® Have a plan of attack. Take a few minutes to outline a sequence of
runs before going on the computer. This saves times and minimizces
rerun requirements.
For user convenience, runs are marked with the date and time of completion
in the upper right hand corner of each sheet. The frequent user eventually

will find this feature useful in organizing the data. The four runs used in

the discussion of the 12 to 14 Air Wing force level change produced 54 pages
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of printout. The total time to complete the four runs was one hour and three

minutes.

C. GRADE STRUCTURE ANALYSIS

Requirements are basically billet-by-billet statements of Navy needs.
Inventory development is dominated by loss rates that are largely determined
by factors exogenous to the Navy, Given those tacts, it 1s not surprising
that inventory and requirements seldom match exactly at the grade level of
detail. Occasionally, after a period of extremely high or extremely low
retention for example, it may be necessary to correct the imbalances by either
adjusting requirements grade levels or modifying inventory grade distribution
(by changing promotion flow points). The Aviation Officer Requirements Model

can be used as an analytic tool in support of this process.

The model outputs which provide a measure of grade imbalance are the
vpward detailing fills and the Out-0f-Aviation flows. The model reports lower
grade fills and the number of Out-0Ot-Aviation fills by grade level for each
subcommunity. The model resorts to upward detailing only when it cannot

employ source flow in the current tour at maximum flow.

Out-Of-Aviation flow is emploved only when flow cannot be emploved within
aviation, either because requirements have been met or upward detailing limits
have been achieved. 1In either case, the existence of such flows indicates a

surplus of inventory over grade level requirements.

To illustrate this application, Table V reproduces output data for the
Light Attack and Fighter Subcommunities from the runs produced in the pre-

ceding example.
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TABLE V

UPWARD DETAIL AND OUT OF AVIATION FLOWS
(LIGHT ATTACK AND FIGHTER NAVAL AV1ATORS)

Grade

Subcommunity LT LCDR CDR SEN CDR TOTAL
Light Attack

Number Up Detailed to - 52 0 0

Out-0f-Aviation 41 20 0 13 74
Fighter

Number Up Detailed to 5 0

Out-0f-Aviation 0 0 0 11 i1

Note: Base-Line Case (12 Air Wings)
Retention = 45%

In the case of Light Attack, a total of 93 surplus Lieutenants occurred,

of which 52 were upward detailed within the 20 percent constraint, The

remaining 41 were flowed to OQut-Of-Aviation. The indication here is that con-

verting 52 billets at the LT Level to LCDR-CDR billets would provide a better

grade match. Additionally, if CDR billet requirements could be reduced, the

lower grade surpluses would also be reduced, thus decreasing Out-0Of-Aviation

flow. Alternatively, moving the promotion flow point to LCDR forward

(earlier) would achieve the same effect.

In the case of the Fighter Subcommunity, a total of nine lower grade fills
were used at the LCDR and CDR levels indicating a near perfect inventory-

requirements match.

D. RETENTION ANALYSIS

The role of projected retention rates for Aviation Officers in determining

inventory projections has already been discussed. Clearly, retention is a key

model variable. Since retention is not under Navy control, the planner is
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required to use estimates which are largely based on history but which hope-
fully take cognizance of the sociological and economic phenomena known to
influence retention. Above all, the planner should recognize the sensitivity
of model results to retention and perform the required sensitivity analysis.

The following example illustrates this point.

The retention values used earlier in this section for the baseline case

(B. Force Level Variations) were 45 percent for fixed wing aviators, 50 per-

cent for rotary wing aviators, and 55 percent for Naval Flight Officers.
These estimates assume that historical differences in retention between these
Aviation Officer groups will persist, and that there will be a modest recovery
in retention rates from the very low levels experienced in the late 1970s. 1In
the 1984 Manpower Requirements Report submitted by the Office of the Secretary
of Defense to the Congress in February 1983, Navy estimates of current reten-
tion are provided, and steady state retention goals for Aviation Officers are

established at 55 percent for Naval Aviators and 60 percent for Naval Flight

Officers.15/ Table VI compares the model output for the baseline case
described previously and that obtained using the Manpower Requirement Report

(MRR-84) steady state retention values.

Table VI shows that the model produces essentially the same inventory for
both cases. However, the grade distribution is significantly different. The
MRR-84 case contains 327 fewer Lieutenants, 148 more Lieutenant Commanders,
and 183 more Commanders. Thus, compensation costs would be somewhat higher at

the MRR-84 retention figures (About 4.5 m/year RMC in FY 83 dollars).

15/U.S. Department of Defense, Military Manpower Report to the Congress,
February 1983, p. IV-13.
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TABLE VI

BASELINE VS. MRR-84 RETENTION

Grade Distribution Training Out Of

CASE CLASS LT LCDR LDR TOTAL Rate Aviation
BASELINE NA 6728 1844 2325 10907 1020 1007
CASE NFO 2920 885 1067 4872 432 887
TOTAL 9648 2729 3392 15779 1452 1894
MRR-84 NA 6491 1973 2470 10934 960 1097
CASE NFO 2830 904 1105 4839 414 879
TOTAL 9321 2877 3575 15773 1374 1976
DIFFERENCE NA =237 +129 +145 +27 -60 +90
NFO - 90 + 19 + 38 -33 -18 -8
TOTAL =327 +148 +183 -6 -78 +98

However, this increase would be more than offset by the reduced accession
training rates associates with the MRR-84 case. The higher retention results
in a reduction of 60 in the Pilot Training Rate and 18 in the Naval Flight
Officer Training Rate. The annual savings in military personnel costs asso-

c.ated with training at these lower levels total 6.3 M.

A review of other model parameters on a subcommunity-bv-subcommunity basis

reveals the following:

e First tour lengths increase due to the smaller entry cohort size. The

change is about 3 months for Naval Aviators and | month for Naval
Flight Officers.

e Command opportunity decreases slightly for Naval Aviators due to the
larger number of Commanders. Naval Flight Officer command opportunity

decreases much less because the retention differential between the two
cases is smaller.

e ACIP Gate 1 projections generally increase by about 2 percent indi-
cating more cockpit employment time across the board.
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Overall, the conclusion is that increased retention would significantly
lower costs, and in addition, provide a more manageable inventory of Aviation

Officers.

E. A WORD OF CAUTION

The foregoing examples have been presented to illustrate, to potential
users of the Aviation Officer Requirements Model, some ways in which the model
can be useful as a planning tool. The model is admittedly complex. 1t must
be if it is to reasonably represent the universe with which the planner must
cope. Unfortunately, complexity, while conferring a degree of versatility,
also demands a higher level of intellectual involvement on the part of _ne
user. First of all, he must understand the reality that the model represents,
He must then be prepared to expend considerable mental effort in interpreting
model results in the context of that external reality. 1In a word, the planner
must learn to use the tool. The foregoing examples were presented solely in
the interest of facilitating that learning process. It would be a mistake to
attach any great significance to the numerical results. The baseline case
represents Aviation Officer requirements in 1981. A number of significant
changes in force structure and support concepts have occurred since then which
would alter the numerical results for the baseline case. Before attempting tu
employ the model in the planning process, the basic requirements arrays in the
model should be respecified to reflect the current Aviation Officer billet
structure, and the validity of certain force level parameters--most notablv

crew factors--should be confirmed.
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V. APPLICATION OF THE MODELING TECHNIQUE
TO THE SURFACE WARFARE OFFICER COMMUNITY

A. 1INTRODUCTION

A natural extension of the current effort to develop and implement an ana-
lytical tool for determining Naval Aviation Officer requirements is the appli-
cation of the basic modeling technique to other officer communities. A
preliminary analysis of the Surface Warfare Officer Community was conducted to
identify arv significant changes to the basic model structure that would be
required. These changes are discussed in this section in terms of their

influence on the model requirements specification, inventory specification,

and ca "~er path specification.

B. REQUIREMENTS SPECIFICATION

The basic force element for Surface Warfare Officers is the individual
ship. 1In specifying direct force level requirements, ships may be grouped by
class to identify units with similar officer manpower requirements. Tnese
groups are then analogous to the subcommunities established in the Aviation
Officer Requirements Model. In addition, ship classes may be grouped into
ship types .e.g., DD-TYPE/DD 963-CLASS). There is some utility inherent in
accomodating both type and class in the requirements structure of a Surface
Warfare Officer Model. For example, the user may desire to specify force
level changes in terms of class (e.g., add 5 DD963s) or type (Add 5 DDs). In
the latter case, model logic would make additions to the latest (highest

numbered) class in the type group, while losses would be taken from the oldest

class.

While the ship class in the case of Surface Warfare Officers is analogous

to aircraft type in the Aviation Officer Requirements Model, there does not
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appear to be any need to establish a subcommunity structure for the Surface
Warfare Officer Model. Movement of Aviation Officers between subcommunities
is infrequent--a fact which tends to focus manpower management on the weapon
system type. On the other hand, Surface Warfare Officers move freely between
classes and types so that, while class and type are important to requiremcnts
specification, there is no need for independent processing of suhcommunities.
Therefore, there would be no subdivisions of the Surface Warfare Officer com-

munity.

The Aviation Officer Requirements Model partitions requirements into four
grade levels: LT, LCDR, CDR, SENIOR CDR). Two changes would be required in

a Surface Warfare Officer Model.

e The grade of Captain (06) would be added. Aviation Officer require-
ments, by definition, include only Commanders and below. On the other
hand, Surface Warfare Officer requirements include the grade of
Captain. This grade would replace the artificially-created grade of
Senior Commander.

e At the lower end of the grade scale, the LT and below category would be
divided to separate Lieutenants from LTJG and below. Aviation Officers
receive entry level training in a separate undergraduate training acti-
vity and become manpower resources upon designation at the completion

of that training. Undergraduate training can thus be treated as a
single network source for both inventory and requirements specifica-
tion. Surface Warfare Officers proceed from initial training to a

shipboard assignment. However, thev are not designated Surface Warfare
Officers until an initial qualification period aboard ship has been
completed. This means that significant numbers of junior shipboard
billets are filled by undesignated general line officers. Division of
the lower grade requirement will provide a means of accounting for this
phenomenon. The division 1is proposed at the LTJG rather than the
Ensign level because a review of several ship manning documents
revealed that there probably were not enough Ensign billets specified
in requirements documents to permit accounting for all of the unde-
signated fills 1likely to occur at normal personnel flows. It is
recognized that some allocation rule will have to be defined to segre-
gate undesignated from designated Lieutenants Junior Grade.

A Surface Warfare Officer Model would specify requirements at five grade

levels:
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Lt JG and Ensign

- Lieutenant

~ Lieutenant Commander
- Commander

- Captain

C. INVENTORY SPECIFICATIONS

The fundamental shape of the officer inventory curve as a function of
years of service will be the same for Surface Warfare Officers as for Aviation
Officers. The shape will be specified by a continuation vector reflecting the
year-to-year changes in Surface Warfare Officer inventory. This will also be
linked to a retention specification. Differences in detail will be evident as
follows:

e The time axis will specify years of commissioned service rather than
years since designation.

e Captains will not leave the inventory. Therefore the sharp break evi-
dent at roughly the 20 year point will be reduced since it will reflect
only early retirements

e Because of the inclusion of Captains in the inventory the model time
frame will be extended to 30 years.

e Unrestricted Line Officer (l1XX) continuation rates will have to be
adjusted to reflect Surface Warfare (1110) continuation. Because of
the nature of the accession process, decribed above, a Surface Warfare
continuation vector may show continuation rates greater than unity in
the early years of commissioned service.

D. CAREER PATH NETWORK

The major changes in the career path network for Surface Warfare Officers
will be the extension in time covered to a nominal ten tours and the redefini-
tion of activities represented. The increased number of tours results from
the addition of Captains to the inventory at the senior end of the time scale
and the addition of pre-designation commissioned time at the junior end. The
definition of activities depends on ana ssis of Surface Warfare Officer career

paths and the significance of career path considerations as constraints on the
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manpower planner. The definitions suggested in this Section are highly ten-
tative, being based for the most part on discussions with experienced Surface
Warfare Officers. It may well be that detailed analysis of the Surface
Warfare Officer Billet Structure and detailing patterns will suggest alter-
native activity definitions, 1In view of the fact that the Surface Warfare
designation is only a little more than ten years old, an analysis of this tvpe

is an obvious first step in the actual construction of a model.

The primary reason for including career path constraints in a requirements
model 1s to ensure that plans based on that model account for the need to
develop certain skills and experience levels in the inventory over time. The
specification of a billet title and grade level generally implies the
existence in the inventory of personnel with a fairly explicit set of skills
gained in past assignments. Thus, personnel assignment has two objectives:
the filling of immediate requirements and the development of the inventory so
that future requirements can also be met. A useful planning tool must account

for both of these objectives.

The Aviation Officer Requirements Model accounted for skill/experience
requirements in two ways: First, set of general background requirements are
defined by the seven activity definitions. Second, more explicit set of war-
fare skills are implicit in the 23 defined subcommunities, For example, a
body of expertise in Anti-Air Warfare is established in the definition of the
VF (Fighter) and Early Warning (VAW) Subcommunities. Since subcommunities are
not envisioned for a Surface Warfare Officer Model, it was necessary to accom-
modate some specific skill/experience identifiers in the activity definitions

of the career path network.
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Surface ships in the Navy can be placed in one of three categories

depending on their fundamental mission, These are:

Fleet Combatants
~ Amphibious Ships
Fleet Auxiliaries

There are specialized skills associated with the operation and handling of k
ships in each of these categories. It is important that the Surface Warfare
Officer inventory contain officers with experience in each of these mission
areas. Therefore, they are specified as separate Surface Warfare Officer
Activities governing both requirements partitioning and inventory distribu-

tion.

The three activities identified a‘ove correspond to the Fleet Squadron
Activity of the Aviation Officer Requirements Model; that 1is, Aviation
Officers are primarily needed to operate fleet aircraft and Surface Warfare
Officers are primarily needed to operate fleet ships. Subdividing the acti-
vity in the case of Surface Warfare Officers makes the structure of the
requirement visible, and in addition, provides the opportunity for a degree of

user control. 1In specifying network arcs, the user can either permit or inhi-

bit flow between these activities.

Arc capacity constraints can also be employed to limit flows between acti-
vities. In fact, the user will have available a range of options from com-
pletely free flow between activities to complete isolation of activities. The
first extreme would represent the way the Surface Warfare Officer community is
managed, while the second would approximate the subcommunity structure of the

Aviation Officer Requirements Model.

In addition to ship's company assignments, Surface Warfare Officers are

also required on afloat staffs. This Afloat Activity corresponds to the
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Afloat Assignments Activity of the Aviation Officer Requirements Model.

The fifth activity identified for the Surface Warfare Officer Requirements
Model is Professional Training. This is intended to make visible the signifi-
cant training provided by Surface Warfare Officer schools at the department
head and command level. It is envisioned that the model would implicitly

specify flows to this activity as a function of flows to shipboard billets.

The remaining two activities proposed for the Surface Warfare Officer
Requirements Model, Professional Education and Other, are identical to those

defined for the Aviation Officer Requirements Model.

In summary, seven career activities are proposed for a Surface Warfare
Officer Requirewents Model:
- Fleet Combatants
- Amphibious Forces
- Fleet Auxiliaries
- Professional Training
- Afloat Staffs

- Professional Education
- Other

Figure 4 1is ar example of a Surface Warfare Officer career path network.
The arcs selected show all source flow going to activities 1-3 for the first
tour. These flows then divide between Professional Education and OTHER for a
second tour which is assumed to be ashore. These in turn, divide for the
third tour covering all possible destination activities. Beyond the third
tour no attempt is made to portray all possible arcs, instead, typical flows
to shipboard department head and command tours are depicted. It is important
to note that the three year tour length depicted in the diagram is nominal.
The model user would have the capability of specifying the actual tour length

in months, for every model destination node.
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The analysis of the Surface Warfare Officer community, while tentative
with respect to some fairly important details, demonstrates the feasibility of
implementing a Surface Warfare Officer Requirements Model that is func-
tionally similar to the Aviation Officer Requirements Model. The major
changes required are elimination of the subcommunity structure and redefini-
tion of career activities. Other changes might be necessary after detailed
analysis of the Surface Warfare Officer billet structure, but based on
experience with the Aviation Officer Requirements Model, such changes should
be minor in nature. Overall, the model would be somewhat less complicated
than the Aviation Officer Model and require significantly shorter execution

time on the computer.

YEARS OF COMMISSIONED SERVICE

FLEET COMBATANTS

AMPHIBIQOUS FORCES

FLEET AUXILIARIES

AFLOAT STAFFS

PROFESSIONAL EDUCATION

(19
D
(39
PROFESSIONAL TRAINING (40) v D,
D)
D)

OTHER @ @

TOUR NO. 0 1 2 3 4 5 6 7 8

FIGURE 4
BURFACE WARFARE OFFICER CAREER PATH NETWORK
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Vi. CONCLUSION

Previous sections of this report have attempted to achieve three main

goals:

e Describe the process by which manpower requirements are determined in
the context of the Planning, Programming, and Budgeting process by
which personnel resources are obtained. The central theme of that
discussion was the contrast between the potential long term consequen-

ces of manpower decisions and the relatively short planning horizon of
the PPBS.

e Describe a planning tool, the Aviation Officer Requirements Model,
which allows consideration of both the long and short term consequences
of manpower decisions in the planning process.

e Demonstrate some ways in which the model can be applied as a planning
tool. The model is necessarily complex. An understanding of Aviation
Officer manpower requirements on the part of the user is presumed.
However, no computer expertise is required. It is a menu driven, "user
friendly" model.

In addition, the general applicability of the basic modeling technigue to

other officer communities has been demonstrated by developing the basic

outline of a Surface Warfare Officer Requirements Model.

A final word of stress on a point repeatedly made in this report: the
Aviation Officer Requirement Model is a tool. Hammers and saws do not build
houses, carpenters do; computer programs do not make plans, planners do. Good
planners, like good carpenters, are distinguished by the skill with which they

use their tools.
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The objective of this appendix is to provide non-ADP person-

nel with the information necessary to effectively use the

Aviation Officers Requirements Model.

The Aviation Officers Requirements Model provides an auto-
mated capability to effectively deal with officer requirements

determinations through interactive, user-friendly processing.

The user of the Aviation Officer Requirements Model must
know how to initiate and stop computer processing as well as how
to use the system to produce useful results. This appendix 1is
presented in such a way as to walk the user through the system
from start to finish and provide an example to every screen or
option possible. Use of this appendix should make the Aviation
Officer Reguirements Model easy to operate for all personnel.
While the model is designed for personnel with limited computer
experlience, 1t 1s assumed that users are familiar with the

Aviation Officer Requirements Determination process.

On the next page of this appendix is a picture of the com-
puter keyboard and a brief explanation of the user entry keys,
which are used for the majority of the interactions 1in the

Aviation Officer Requirements Model. An explanation of the cur-

sor control keys and parameter definitions are also provided.
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THE KEYBOARD

I. SPeCIAL KEYS
A 1. ENTER key - The normal means of termina%tirnz b
user entry and reguesting the }
program to process data. SHIFI 4
does not affect the action of
ENTER, and ENTER is not honored i
while the keyboard data entry i
] keys are locked.
‘- d
2 ' 2. PF key |
3 (Program Function) - Most command options in re- ’

sponse to screen menus are
i entered by use of the PF keys.
The values of the 16 PF keys

are affected by the SHIFT key.
Thus there are 32 Prograr .
Functions keys. Next to the
description of each option on

the display is the number of ~

one of the PF keys. Comman3 ;
options are entered by pressing 1

the appropriate PF key.
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II. CURSOR CONTROL KEYS

1. TAB key

2. ARROW keys

III. PARAMETERS

1. Defined
(on screen)

- NOTE -

All keys have the capability of
being turned off or on. When
the user is asked to make a PF
or "ENTER" key selection, only
those keys are turned on. 1f
an off key 1is pressed, the
workstation alarm will sound as
a warning that an invalid key
was pressed and another key
selection should be made.

Many screens present predefined
fields in which entries can be
made. By using the "TAB" key
the cursor jumps only to those
predefined fields freeing the
user from having to count
spaces.

There are four directions the
user can move the cursor: up,
down, right and left. These
arrow keys position the cursor
without regard for the presence
of predefined fields. They can
position the <cursor at any
location on the screen and pro-
vide automatic repeat for as
long as the key 1is pressed.
All keys also have a wraparound
feature. For example, 1if the
cursor is positioned in the top
row, and the user presses the
up arrow, the cursor moves to
the bottom row in the sams
column.

Most parameters are set 1ini-
tially to default values (See
default wvalues) and the user
can either change them to suit
his purpose or continue using

those wvalues. Tc change a
parameter wvalue, position the
cursor (cursor control keys)

under the variable to be

Y
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2.

3.

Defined

(off screen)

Entering

changed, and then type over it.
If the new variable is smaller
than the previous variable, use
the space bar to delete those
extra characters.

Some paramet v fields initially
appear with blanks, and the
the user can enter parameter
values in these fields. To
make entries, position the
cursor (via TAB key) and type
in the information. If left
blank, the model automatically
uses default values.

Once parameters are set, the
user should press "ENTER"
unless otherwise specified.

The cursor position is unimpor-
tant with regard to "ENTER",
but make sure all parameters
are correct before entering.

{ -y
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COMMUNITY SECTIONS MENU SCREEN

This screen acts as the Control Screen. It permits one to ent
and exit the program. On entry to the program, the above disglay
will be presented on the work station screen. Notice the woris
NAVAL AVIATOR and LIGHT ATTACK; they have been underlined in the
above pictur2 but will appear as flashing words on the display
screen. These words flash to indicate the current model status.
Or entering the program, all variables are predefined to default
values (see Appendix C).
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The user has one of five Run options to choose from:

1) Continue working in the Community which appears flashing
on the screen (see A-10).

2) Begin working in a new Comnunity of AVIATORS. (sec A-8)

3} Begin working in a new Community of NAVAL FLIGHI OFFICJERS
(NFOs) (see A-9).

4) Make multiple Community runs (see A-19).

5) End processing (Note =~ on command of End processing,
which causes exit from the program, printed output fror
the program run will begin).
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SINGLE COMMUNITY RUN

The following pages A-7 to A-18 explain and describe the screens
in SINGLE COMMUNITY RUN processing. Figure A-1 of this section
is a basic flow diagram showing the logical sequence of screens
displayed in SINGLE COMMUNITY mode. The remainder of this sec-
tion is devoted to a detailed description of each screen shown
in the flow diagram.
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NAVAL AVIATION COMMUNITY SELECTION MUNT SOREE™N

By pressing the PF-1 key when the Community Selection Screon

(Sl) 1is displayed, the above screen (52) will apprar., T2

>
screen allows the user to select one ¢ :
which NAVAL AVIATORS are rejuired. By pressing ons of
PF-keys, the user will enter that corresponding Subcommonity for

LI

14 Suvcomnmani

analysis. By pressing the "Enter" key, the usor will return

the

Community Selection Screen (S1) without altering the current

subcommunity selection.
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NAVAL FLIGHT OFFICER (NFD) COMMUNITY SELECTION SCAREEXN

If the user selected the PF-2 key while the Community Sel=ct
Screen (S1) appeared, the above screen will be displayea. Ta
) )

screen allows the user to select one of the nine Tonite
1n which NFOs are reguired. By pressing one of the n:
PF-xeys, the user will enter the corresponding Sabcommunity f
anralysis. 1f the user wiches to return to the Jorman:

Selection Screen (51), press the "ENTeEx" key.

- NOTE -

Woern re=turning to the Commanity Selection Screen (31), tas Cor
i 1 T

c
T2onity and  Subcomnanity, which appear flasil
carrent ar-a for analysis.
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COMMIUNITY VERIFICATION AND RUN OPTIONS

Screen 54 (above) identifies the Subcommuanity the model
carrently concerned with and allows the user to selec
options. IN-PROCESS MONITORING allows the user to s== int
mediate results between iterations. The user may also run
system with minimal interaction by typing "NO" in place of "X
for IN-PROCESS MONITORING.

UPWARD DETAILING allows the system to assign officers to reguai
ments of the next higher grade when all regJgulrements at:

current grade level have been mat. If the user doesa't
Upward Detailing, type "NO" in place of "YE:3".

-NOTE-

If the user initially entered "YES" for IN-PROJ
he will later have the option to chang= this sta
complete iteration.
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PARAMETER CATEGORY MENU SCREEN

This screen appears after screen S5 and screens 53-S13.

1

allows the user toc enter each of the five parameter categories i

order to inspect and/or change existing parameters. To insgs:

any paramster category, select the corresponding PF-key.
user may also return to the Community Selection Menu Screen
by pressing the PF-16 key. 1f the user wishes to bypass
parameter review he may do so by pressing the "ENTER" key.
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BASIC COMYMUNITY DAIA SCRELN (PARAMETER REVIEW)

This screen displays the current value of basic pararmsters I:

the subcomnunlty being processed. Tne user may change Cnc, NCLw,
or all existing param=ters. Tne user should be aware tha:s
changes to the param=ters CREw FACTOR and NAVAL AVIATORS PEix Criw,
wi1ll affect only the number of Lieutenants per sguadrcn. Toe
Commander and Lieutenant <Commander parameters will remzin
unchange3d. If Comnander/Lieutenant Commander paramsters arc
chang=d the adjustment of Lieutenant paramsters 1s automatic and
sguadron grade distribution will conform to user specification.
In order to record any changes and continue with the prograrm,
press "Enter". Upon doing so, the program will return to Screo-n
S5 (Paramster Category Menu) allowing the user tc make fuortner

changzs or bypass the parameter review.
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IRAINING Rb.

Tnis scr=en dispiavs the current
TRAINING REJUIREMENTS

ail existing param=ters Lo m=et the n-e g T

user should be aware that the npamior of Licctonmants for onicr-
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1
¢
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J
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graduate training 1s determined by ‘the Ins<roctor Flarmninz

1 Factors (Instructor Pilots per Gral.ateos, Instrococor Nfos ¢
- Graluate). In order to record any chana- and contlinoT o owinot

- : prograr, press "Enter". Upon doing so, thne proJgriar wilil ret.ors

. . tc Screen S5 allowing the user to max= forther chang.s < o.: -

tne paramiter reviow.

P

g SR i e 3 x
e PRI RS U
>
|
—
w




o T T R R

caean e e s

R s o ke M ke e e il me

5.

St — ST

S8

DOV RVDINCEPPOEI OISR NNV RBICSRI ESHA NP WA RS S D-BIEHEHERBIE NS GBS0 FEEB SRR OSSO S PPa
L ) 1 2 y 4 g 'S 7 ] sven
S08e 1234 TRIOICIABE TRHLT IAL TH LT IS4 TR 374 THTIO12 L TIF XN 234674 T30 5. 3t A TN #eee
DOV RIRNB NN RER NS ERRONATRARGINBORESR P LHARIREN R I UTRRHEDPNEREN LD ABAESRE RPN AR ANV I RO

- [ 3 -» -
. 1e . 1e
o 2o PROMOT IO 1L (el TDINTS AND FIALICY VARIANTL . 2
. 3 LIGHT ATTACIK NAVAL AVIATING - 3.
» Y] BV LVBXBNS PR EDIBRBNOAN * -0 AHENR SRRSO EH ® 4He
e ce e G
» g PRIMITICN M_W PIINTS LR
& Te . 7.
* Be cormm * e
* 9 . gu
10 OP 1828840 8 TR0 9w 1IN 1] M T 140 R 1T IBR19e D02 1@ - 38 7y A T8al
. 1o ¢ Las s s Zo DL PR Y Y oo XS TR o 2o Yy 2 re L I 22 . 1.
. 2 DeEvIG . 5 . o+
- 3' L e s X ol S el e s e AR B S R o o L TRl Ry g R Ry e e g o S Yl - 70
* Ao . o
e cn MR ICY VARIADITE . 5
LR * g
. Te PLOMDACK INCTRUCTONG (Fhad THUN (¥ GRAXIAISC) . 00 . 7.
#* ge POSTORADATE F1LOW (Mac TIHIR 37 12 YEAR COINAT) .- n * pe
* 9 WAR CONLEGE FLUW (FRACTION (F 183 YDA CL0FX. .. 5) . e
*20% .20y
-» 1e e a2 e a2 o2 o2l o o X R o gy e e R e s I T S S Y S R Y ) . e
» Ow . e
* 3o PRECC P 1 TQ RO ™™ Crid ! 0 AND RUDTELAY .« 3
. 4 PRLSGS ENTER TO ROCOIG! CleaCl ', wds CINTINL * A
-» - - -

sonn 1 2 4 5 ¢ 7 g eswe

E] .
SERE 1TIHCETBIOIT N TN 2 T4 TIWOLTL TN 3 A TINOL WA 0T WRTLTIMNL T L TIT ) s

BE L L T Ty T e T Y T I DU P S

PROMOTION FLOW/POLICY VARIALBLES SCREEN (PARLMETER REVIEW)

This screen allows the user to change both Promotion Flow Pcints
and Policy Variables. The Promotion Flow Points section of this
screen 1s a bargraph representing years of c.arissioned service
Up-arrows under the graph show the promotion flow points to the
grades of Lieutenant Comnander and Commander (4 for LCDR, 5
CDR). To change promction flow points, position the ¢ .or und=

r
8]
it

the desired number of years and enter the appropriate number 14
or 5). (Note that entries made wlith years consisting of twc

digits (i.e., 10), the number (¢4 or 5) may be placed und=r either
digit.) Half year promotion flow points (i.e., 10.5 years) may
be selected by positioning the entry urder the asterisk betweon
numbers. Also note that both entries (4 & 5) must be made 1f anv
change is made. If either entry is left out, the resulting pre-
motion flow point parameters will be inaccurate.

The Policy Variables section of this screen allows the user to
enter different policy alternatives. FLOWBAUK INSTRUJIORS are tne
fraction of training comnand graduates assigned immediately as
instructors in undergraduate training. POSTGRADUATE FLO& is the
fraction of the 12 year cohorts with a grajuate level education.
WAR COLLEGE FLOw is the fraction of 18 year cohorts with a war
coliege education To record changes and redisplay variables
press PF-1. To record changes and continue press "ENTER".
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ALLOCATION PARBMETERS SCREEN (PARAMETER REVIEW)

This screen displays the ALLOCATION PARAMETERS which the moi-.
will wuse in assigning fractions of general Aviation Officer
requirements to the Subcomrtunity under investigation. Tne r
should note that a change to any allocation fraction will ca s
an automatic adjustment in fractions for all other Subccr-
munities. {Note trhat the sum of allocation fractions across all
affected subcommunities eguals one.) Tne "“ENTER" Kkey caus=s
charges to be recorded and adjustments to be made. Cecntrol 1is

returned to screen S5.
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CAREER PATH NETwORK SCREEN #1 (PARAMETER REVIEw)

This screen displays nodes for the Career Path Nectwork. N us<r
can inspect and/or modify the characteristics associated with any
node. To inspect/modify a node, replace any "o" with an "x" in

the 'tour number' table and press "ENTER". Note that the usser
may select as many nodes for inspection/modification as desired.
The TAE Kkey will step the cursor from node to node in the

display. The control cof the program continues with screen S11 if
@ node, nodes are to be inspected/modified. Otherwise the contrcl
returns to Screen 55.
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CAREER PATd NETWCORK SCHREEN #2 (PARAMETER REVIEW)

This screen reconfirms the activity and tour numbtar that the us
has chosen to inspect/modify. At this point, the user may cha:
the value of the tour length for tours ending at that node. i
may also make available any of the seven pecedent nodes. Once
the user has made desired changes and is ready to record thess
changes, he must depress "ENTER". This screen will appear for
each x that the user placed into the table on the previous scr2en
(s10). Once all x's have been inspected/modified, the prosram
will return the user to the Param=ter Category Menu Screen (85).
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If the us2r had previously requested a chang=s in r

etention (3%,
the above screen will be displayed. A change in retention will
cause the Continuation Vector to change. This scre=ern shows tne
four paramsters that determine the Continuation Vector and off=srs
the user the opportunity to change those param=ters or continue

the process.

~NOTE-

This 1is the last screen before the program iterations start. 1o
follow execution and processing sequence turn to pags A-33.
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MULTIPLE COMMUNITY RUN

The following pages A-20 to A-32 explain and describe the screens
in MULTIPLE COMMUNITY processing. Figure A-2 on the following
page is a basic flow diagram showing the logical seguence of
screens displayed in MULTIPLE RUN mode. The remainder of this

section is devoted to a detailed description of each screen in
the flow diagram,
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NAVAL AVIATOR COMMUNITY SELECTION (MULTIPLE RUNS)

By pressing the PF-3 key while the Comnunity Selesction Scr=en

(S1) 1is displayed, the model adapts for multiple runs and shows
the above screen. This screen allows the us=sr to @rog;
Subcommunities with similar characteristics. Thls 1s dones by

[8

assigning the same alpha-character (grcup identifier) to all Sub-
communities that will be included 1in a given group. To eliminate
a Subcommunity from the run, put a "O" {(ZERO) 1n the corresponiding
group column. 1f Subcommunities are 1left blank (1.e., space),
the model will assign that Subcommunity by default values. To
continue with NFO SUBCOMMUINITIES, press "ENTER" (see next pags).
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NFO'S COMMUNITY SELECTIONS (MULTIPLE RUN3)

When "ENTER" 1s press=d while the NAVEL AVIATOR COMMINIIY
SELECTIONS (multipie runs) screen (S4) is displayed, tne model
continues with NFOs Community Selections (multiple runs). Tris
allows the user to create Subcomnunities as on the previous page
(A-21i5. If the user wishes to return to the Community Selection
Menu Screen (S1), press PF-16. Otherwise, press "ENTER" to ccn-
tinue,

(Note - {f the wuser uses the same group identifier for botn
PILOTs AND NFQO's they will be assigned to the same group.)
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COMMUNITY VERIFICATION AND RUN OrTIONS (MULTIPLE RUN)
) This screen 1s functionally identical to screen S4 in singl=s rur
mode (se2 A-10).
*NOTE*
4
4
. l The following multiple run screens S4M-S12M are functionaliy
: ' identical to screens S4-S12 in SINGLE RUN mode. In MULTIFLE KUXN
3 mode, however, these screens will display a group identifier 1in
] the top right corner, The group identifler indicatss that the
5 . mod=l 1is in the CLTIPLE RUN mode and 1identifies the arcu;
currently being processed.
.
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BASIC COMMUNITY DATA SCREEN (MULTIPLE RUN)

This screen 1s functionally 1dentical to screen 86 1n SIANGLE R
mod=> (se= A-12).

*NOTE™*

Scr—ens S6M-311M will appear automatically in the seguence showrn.

Som=2 of tneo screens have a PF~10 utility which allows tne us-2r o

bypass all subseguent screens in that paramster category for t-o-
' entire grouo. Screens without this utility will be bypaszses

auvtomatically. Screen S84 and S10M have a FF-1 utility wiicon
‘ ailo t redisplay of prior screens.
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ALLOCATION PARAMETERS SCREEN (MULTIPLE RUN)

This screen is functionally identical to screen S9 in SINGLE RUN :
mode (See A-15).
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CAREER PATHA NETWORK SCREEN #1 (MULTIPLE RUN)

This screen is functionally identical to screen S10 in SINGLE RUN
mode (See A-16).
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CAREER PATH NETWORK SCREEN #2 (MULTIPLE RUN)

This screen is functicnally identical to screen Sl1 in SINGLE RN
mode (See A-17).
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RETENTION SCREEN (MULTIPLE RUN)

This screen is functionally identical to screen S12 in SINGLE RUN
mode (See A-18).
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GROUP AND SUBCOMMUNITIES COMPLETED SCREEN (MULTIPLE RUN) I

This screen is an advisory screen which is displayed automati-
cally when a group is completed. It shows the group identifier
and all the Subcommunities included under that group. The user
can continue the parameter inspection/modification process by
pressing "ENTER", or by pressing PF-16 he may reinitiate the [

pramm——

group selection process.

- NOTE -

Execution will begin once all groups have completed the param2ter
1 inspection/modification process.
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EXECUTION AND PROCESSING SEQUENCE

The following pages A-34 to A-43 explain and describe the screens
during processing modes. The figure A-3 on the following page,
is a basic flow diagram showing the logical sequence of screens

1 displayed during processing. The remainder of this section is
devoted to a detailed description of each screen in the flow
diagram.
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; EXECUTION SCREEN (NO IN-PROCESS MONITORING)
This is an advisory screen which appears during program execution

(without IN-PROCESS MONITORING) displaying the current Comnuanity,
Subcommunity, time, and current iteration information.
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EXECUTION SCREEN (IN-PKOCESS MONITORING)

This screen is an advisory screen which appears during prograr
execution. IN-PROCESS MONITORING mode allows the user to stop
and check the data at one or all stop-check points. To inspect
data at check points, press PF-14 (see next page) .
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OUTPUT MENUS SCREEN (IN-PROCESS MONITORING)

b This screen is displayed at each stop-check point if the user
pressed PF-14 when screen Sl16 was displayed. It 1is alsoc
displayed when returning from an output option (screens S18-S22).
This screen shows the extent to which the requirements have been
filled thus far. The user may chose to look at any of four out-
put options by pressing a PF-key. The next five pages of this
appendix describe the output options. To print this screen or
any of the IN-PROCESS MONITORING screens, press PF-1l1 while a
particular screen is displayed.

- NOTE -

The only time this screen appears automatically (without user
request) is at the end of each main iteration. The user wouild
either press the "ENTER" key to continue processing or select an
output option.
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NODE FLOw OUTPUT SCREENS (IN-PROCESS MONITORING)

This screen appears when the PF-1 key is selected from the Cu<pa
Options screen S17. It displays the node flow values (which ars
the annual flows of officers) out of various nodes of the car=se
path network. To print this screen, press PF-11., To return to
the Output Menu Screen (S17), press "ENTER".
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INVENTORY DISPLAY OUTPUT SCREEN #1 (IN-PROCESS MONITIRING)

This display appears when the PF-2 key 1is pressed when the C

put Menu screen appears. Inventory consists of two screerns,
first inventory screen allows the user *o select up to 4 ye
for which he would like to see the invertcry. This 1is done
typing in the years (between 1 and 30) for output. To see
reguested years output, press PF-1. Press PF-2 to return to
Qutput Menu screen. Press PF-1ll to print this screen.
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INVENTORY DISPLAY OUTPUT SCREEN #2 (IN-PROCESS MONITORING)

PO T U,

If the PF-1 key is pressed when screen S19 is displayed, tn=
second inventory output screen (above) will appear. This screcn
displays the breakdown for each activity the years the user has
requested. To print this screen, press PF-11. 1In order to retarn
to the Output Menu screen (S17), press "ENTLR".
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REQUIREMENTS DISPLAY OUTPUT SCREEN (IN-PROCESS MONIIORING)

This display appears when the PF-3 key 1is pressed while the
Output Menu screen appears. It shows the reguirements remaining
] to be filled for each grade in each activity at the current point ‘
in processing. To print this screen, press PF-11. To get back tc !
the Output Menu screen press "ENTER". ’
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EXCESS FLOW SCREEN (IN-PROCESS MONITORING)

If PF-4 was pressed when screen S17 was displayed, the abcve
screen would appear. It shows the excess flows out of nodes that
the model could not assign up to this point in processing. To
print this screen, press PF-1l1l. Press "ENTER" to return to the
- Output Menu screen S17.
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RESULTS/CONTINUE SCREEN

This screen is displayed automatically when the solution criteria
for the model is set. It displays the final results of mc
processing. This screen also allows the user to discontinu=
IN-PROCESS MONITORING by typing "NO" over "YES" for IN-PROC
MONITORING. To suppress printing these results, press PF-1.
continue processing and print these results, press "ENTER".
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SAMPLE OUTPUTS !

The following pages present a complete set of output print-outs
b for a run made with all model parameters set to default values.
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APPENDIX B

PROGRAM LISTING

This appendix provides the program and subroutine listing.

each listing is the basic cross-reference for variables,

and labels.

After

arrays,
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# AVIATION DIMTICTR ROGUIRMTMINTS, wnnr. 3

* VERSION 7.1 #

# 4+

+* 4

# MILTIPILE RUNC (DTSN LUNKED TO OKICL)s

L 2 2 TR R TR R Rt R IRTE IR R R R IR R TR R L R IR TR TR TR PR TRt R T TRV L ST PR TR TS YR T AP TRV T S T T I

/%

MODCL. DESCRIFPTION

THE AVIATION OFFICER RECQUIRIMIWNTS WMODCE 168 A STEADY £TaTr,
DETERMINICTIC, SIMUEATION OF THD OrFICER CARCIT PATH FIWe. TR
THEZ AVIATION DFFICER COMMUNITY DF THC NAVY. TN ST 07 4l
AVIATION DFFICER BUIETS (121X/7532X) IS PARTITIONTD TRTO TWLHTY
THREC SIBCOMMIINITIES (.G, FIGHTER AVIATOR., MARITIML PATROL W™D,
£ CARIIIR PATH NCTWORK IG SPECIFIED FOR FACH SURCOMMITTY WHTCK
CLAGSIF IRESG SURCOMMUNITY REQUIRCHMITNTS TN TERIGS OF TOUR NUMERIR ANND
ACTIVITY., ACTIVITIESC ARC DISCRIPTIVE CATICORIET WITOH PROLDLY
CHARACTERIZE THE DUTIES TO WHICH AVTATION QWT ICFRT AR ASTTCNTTS,
THIS A SET OF 49 ACTIVITY/TIUR NMIMRIIN QTATES ARMC CREATID FOR FeCH
SLBCOMMINTTY. IN ADDITION, THTC WMODCL SPCCIFINS TRANTITION RULTS
BY WHICH THE MOUVIMEINT OF OFFICERS DETWELN STATES ART GOUFRNCD,

THE mODEL IG WRITTIEN IN WANG VG RATTC FOR THD WANT 2°00V6
COMPUTER,  HOMIZVER, THCZ MDDEL. IS ‘UGER FRICHNDI Y/ IN TIHAT. HAVTING
LDGGED ON AT A TERMINAL AND CALILED THIT PROCRAM | TGTCD ROL MW, T
REMATINDER OF THET SERCION IS INTERACTIVELY CLEZD T00 ) FabD THE (1I0TR
THROUGH SELECTIMY OF RUN ALTERNATIVIIG, GCTTING (O IGi0DmL. PARAMETIRD
AND SELECTION OF QUTRLTES, THE LISTTR CAN ALTER ANY (DR ALY 07 7D
MODEI. PARAMICTERS FOR & GIVIN SUNRCOMMUIMTTY RIN, TH mror (& rrr
LOADED WITH DEFAULT VALY FOR AL PARAMIZTI RS, THECE REPRIEOINT
CURRICNT NAVY PRACTICE. IF THE DSCR DOTS NOT CHANGT. & PAREMITER
DURING SET WP, THE DECFAILT VAL IG URED., THD LKTR ALSD HAD THD
ONTION DF MAKTNG STHCILE SLCAMMINTITY RUING OR ML TINLE RINT COVIR
ING ANY NUMCER NOF SUDCOMMIBNITIESG IN A SINCLE SFT §.

THE PROCRAM ILIETING HAT BN BROKIN DOWN TRTHD SCGMITNTS WHTCH
PRIESENT THIZ MAJOR FINCTIONS PERFORMID TN 1 OGTICL). SEGUINCE..

SECTION CONTIENTS
1 DEFALLT DATA AND PRIGCRAM INTTTAL TZATION
11 INTERACTIVE FNTRY/RICENTRY ROUTINCS
111 MO TIPLE RUN SET LI° RDOUTINGS
v REQUIRCMINTS. COMPUITATION
v NETWORIK S0 UTION ROUTINECD
Vi1 ITERATION CIHZCIK ROUTINGS
vII SUBROUT INCS

NOTE: QUTRUT LISTINGE ARE GENCRATIT TN AN EXTIMHAL SURRIDMITTNC
CALLED “OFTPRIN/ WHICH T2 NOT PART OF THIC LISTIMNG, i
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i SECTION I: DEFAULT DATA AND INITIALIZATIMON

550 COM DO(7,4), INVT(9, 31), AP0, PE, P6, | ABFL$ (D25, TYPIE(14)30, 11, T4
SE0 COM D3R,DB(R),S1(15,5),PO(10),ROZ,N3(4), T4(7,7),TE(20), TR(Z0), Ti1
570 COM P1$(9)130, X4%130, X58130,B170, C$70, TI5(20),07(7,7), TCO(7, %), M9
SRO COM A1(1E,9),E$130, TOE(T, 726, 2183, 2447, 0378, 4), MITALR) , RO 30) |
590 COM XE70, PRN4, PRO%G, ACCT , MGROUP430, TOT(R. 3), TOTA(R, ), TOTN(R, 3) r
GO0 COM PTR(14), TRAS(T)20, AT, ORG(S) , AED(T) | OTR(5), 673(5), 074

€10 DIM NOCT), T7(20),G0(1%, 13, DTH(R, P, INVTO( A1), TG(DO),141(7,7>
620 DIM ALX(15,6),06(7,6),030(7),PACITL (T 04, TLI0%CT, 7O, TADLEO)

e AP ey A————

t
B €30 DIM T17(20), TIB(E0),A50(7),T11$(156)20, 7R92, 7397, TAR(T), 121 (T)
4 640 DIM N9$(7,7)1,G437,R0ITEST, Cf*\,PFt(‘O)?O,I40(7¢7\,PPDP¢\Cﬂrhi(ﬁ)
. 650 DIM CROUP$3I0, TGROUPLI0, BEROLIFEI0, COMICO, RP (T, 7)
i €60 DIM 162¢7,7),MER, 19, F119:40, COM14.30
‘ €.70 *“ﬁf{&**“'l‘#*'!’r"#’ﬂ'“ﬂ‘“i“f"ﬁ*ﬂ“’“ﬂ Poded i b4t L Qr R QLR AP AL P LR PR B I 2 4 A 4532 31240
L ERND # +
€90 + THIS FIRST SECTION OF THT FROCRAIM PIF INCE »
700 * AND LDADS THE BASIC MATRICES RO, GO, 01, A3 #
710 *# 1CO AND T94 N
720 * *
73() L. 2 iRy B R e R e R ] e e L e R T T R T Ty R R T P T T R T S R R P T 13
740 REM CONTINUATION MATRIX
750 JMP106:DATA S,2,4,R, 16,4 /ROTRUCTIRE/
7€0 DATA .98, . €7E, . 904, . 980, . 207, . €50, 0 7RUALIESE
770 REM GRADF. MATRIX GO
780 REM S6 FULOT/NFD:FRE PUOT/NCO 05, 04, N3-
790 DATA 2,6,11,0,0,0,R8,23,85,0,0,0,24 Ry,
8OO DATA 1,2,31,1,2,11,R, 23, 137,4, 1%, 77,74 VY,
810 DATA 1,2,13, 1,2, 13,2, 5, 44, 2,6, 31, 17 SRV /
820 DATA 1,2, 7,1,2; .1/_. 2.€. 34, l" ., 27, 1/ SRV S
830 DATA 1,2,3,1,3, 14,1,3,38, 1,3, 70,9 7HVAQS /
8B40 DATA 1,3, 16, 1,3, 1%, 1,1, 47,1,5, 26, 11 RV
850 DATA 2.4,14,0,0,0,4, 17.J7 0.0.0, 11 Py
BEO DATA 1,3,34,1,3,19,2. 1%, 7C, 2,9, T2, 74 2
B70 DATA 2,4, 14,0.0,0, 4 17.Js 0,0,0,¢ /RIGL 14/
BRO DATA 2,17,41,0,0,0,2.13,37,0,0, 0, B SR 24/
830 DATA 0,0,0,0.0,0.0.0,0.0,0.0.4 rayq sy
200 PATA 0,0,0,0,0,0,0,0,0,0,0,0, 13 IRTOT 4/
910 PATA 0,0,0,0,0,0,0,0,0,0,0,0,2 IR Wy
220 DATA 0,0,0,0,0,0,0,0,0,0,0,0, R IBECYY
930 DATA 1,3,1,0,0,0,0,0,0,0,0,0, 12 IAWTIIC
940 REM SQUMDRON MATRIX &1
950 REM ND S0, A/C /SQ, CREW FACT,PTLNT/CREW, NI/CREW
60 DATA 26, 12,1.472,1,0 VR Y
a70 DATA 24,12,1.17,1,1 TN Y
3B0 DATA 12, 14,1. 14, 1.1 1BV
930 DATA 12,3, 1.6C, 2, 3 SHOBI
1000 DATA 9,4,1.5, 1,3 VNS
1010 DATA 11,9,1.44,1.5,1.5 RN Y
1020 DATA 11,6,1.6C,2,0 Ry
1030 DATA 24,3,1,33,3,2 v Ry
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SECTION I3

'.! 040 DATA
1050 DATA
1060 DATA
{070 DATA
1080 DATA
1090 DATA
1100 DATA

DEFAULLT DATA AND INITIALIZATIMN

1110 REM AL.LD(“/’TIDN MATRIX A

1120 REM PILOT PIPC,NCD FPIPT,
1130 COMMUNITY,CV,

1140 DATA
1150 DATA
1160 DATA
1170 DATA
1180 DATA
1130 DATA
1200 DATA
210 DATA
1220 DATA
1230 DATHA
1240 DATA
1250 DATA
1260 DATA
270 DATA
1280 DATA

1280 RCW AUXILLIARY
1300 REM PUDT/NFO TOTALS - N5,

1310 DATA
1320 DATA
12330 DATA
1340 DATA
1350 DATA
1360 DATA
1370 DATA
1380 DATA
12320 DATnA
1400 DATA
1410 DATA
1420 DATA
1430 DATA 2
1440 DATA
1450 DATA

PI.OTS- AlLL

AlL

1,0,. 1068, . 2620, .7620,0,0,0,.0723

\ 4, . OB38, . 2110, .2110, . 1797,1.0, . 2101, ., 114D
J, L0475, , 1195, . 1135, . 1011, . 3103, .

€,.0211,.104%, . 07022, . 0273, 1, . 1004, . OTO7

1,55,01975,OAQC,,O49C,,OOGS,,3019,,16555,0441

1,5, . 0008, . A279, . 1279, . 1092, . 3412, . 1RP, , 0024

2,0,.057%, 1883, . 1447,0,0,0, . 0322

E,?,.EBXO,,7484,0,,3047,,7472,0,.2478

3,0,.0023, . 2008, 0,0,0,0, , 042

3,0,.114%,,3732,0,0,0,0, 077°

2.7,.0237, . 1132, 0, . ORRA, . 2165, O, . OT10
1,5, . 0BRC., . 2230, 0, . 0127, . 0223, 0, . OCR"
2,7,.0113,.0302,0,.014%,.03C2,0,. 0178
2,0,.070R, .2312,0,0,0,0, . 0403
1,1,.3972,0,1.0,. 579, 0, 1.0, - 4550

MATRIX ALY
N4, 03

0,12, 18,0,0,0

e

L IERY MRV RERY
-

SEEEES

3pp§595

- - W

€, 247,6, 10, 47
,10, 3R, 2, 4, 23
16, 65, P76 0. 0, 0
0,0,0,0,0,0

Jf‘%bOOOTUO-‘UOOO
@ g .
'D

14GO REM TRAINING COMMAND MATRIX TCO
1470 REWM J,P,H,RI0, TN, ATDC, NAV.

1480 REM 1/0 RATIO, N5, N4,

1430 DATA
1500 DATA
1510 DATA
1520 DATA
1530 DATA

P, INFO
1. 405,22, 44, . B8C0,0
1.291,7,14,.443,0

1.347,7, 14, . 542, 0

1.791, 1,2, L ABO, . P55
ALT71,1,P, . 118, . 156

 COMMUNITY, OV NCD

1744, . OC4™.

/HHGL A/
VA eV
IRVQ iy
JRFST #/
IREGD 4y
IREGIH #/

S RWINGH Y/

- A, '

VSR
JEI s
IRVANE
IR/
IHVHGH/
SRYS %y
7RG s
JRVP %/
IWS 14/
FAIT) ¥/
1RG0/
IAFRIE
JRECR
IREGI £
/RWINGH/

LHEALIX
SHROLY
SHAIX
LRALD!
I3
SRAUX
LRALLY,
SEOUIX VPE/
SRALD, ML a8/
SEOLDD MG/
SRALD VQ Y
SRAOLY 7T/
SHRAUX FOPs
FRALX Tt/
SRAUX WINC/

Védt/
Vs
VAl /s
VA -
Vet /
[V gt A4
453/

IHITT
/#PROP $ /
/HHELO/
/ERID */
ST 4/

- L o




SECTION I: DEFAULT DATA AND INITIALIZATION

1540 DATA 1.50R,1,7,.070,.072 J#HTHO:/
1550 DATA 1.426, 1,2,.030, . ORR IRy

1560 REM POLICY VECTOR
1570 REM PLOWEACK, PG, WARCOLLEGE, N4, 041, 0%, 1X., DOP4, DOPT., DNPC.
1580 DATA .05, .30,.50,.R%, .20,.70,.60, 1,5, 1
1590 REM RAD, AFLOAT, DTHER (OTH MATRIY)
1600 REM 054,05, N4, 03-
1610 DATA 24, 2R, 120, 172, 5, 6, 31,75 JARAD:/
1620 DATA BB, 105, 130,719, 14, 9, €0, 22 TRATL AT/
1630 DATA 263, 315,710, 634, 31,91, 063, 217 SHOTIAR 7
1640 DATA"FILEET TOURE"
i 1EED DATA"FLEET RCADTINESS SGLMADPRON®
] 1660 DATATRATNING CRMMMAND®
1670 DATARAD COMMUNTTY"
1 , 1EB0 DATA"AFILOAT ACSICNMINTS®
3 1630 DATA"PROFESCINNG.. EDUICATION®
4 1700 DATA"OTIHR"
1710 DATA"UNASEIGNED®
« 1720 DATAYNON-AVIATIMN ACCIGNMINTS®

I~ o omr

1730 DATA"LIGHT ATTACK"
1740 DATA"FIGHTER"

1750 DATA"MIDILM ATTACK®

17€0 DATAEARLY WARNTNG" !
1770 DATA'ELECTRIWNIC WARTARM"

1780 DATA"CARRIER BAGED ACW"

1730 DATA"HELICOPTER ASW" |
1800 DATA"MARITIME PATROL" i
1810 DATA"LAMPS MK 1°*

1820 DATAYLAMPS MK 171" ‘
183230 DATA'FLECTRONIC WeRraRE - va© ‘
1840 DATA"FORCE SUPPONT -~ JET"

1850 DATA"FORCE SUPPDRT - PROE® ‘
1860 DATA"FORCE SUPPORT - HIOI_O" ,
1870 DATA'STRIKE '
18RO DATA'"MARITIM. PATRMOI "

1R20 DATA"HELICOPTER®

1300 DATA"RADAR INTERCEPT OFFICER"

R : 1310 DATA"TACTICAL. NAVIGATOR

‘ 1320 DATA"ATDS®

1330 DATA"NAYVIGATOR™

1940 DATA"FIRST FLELT ITERATION COMCLICTT ™

1950 DATA"FIRST TOUR FI.l_-tP COMPLEYTE®

1960 DATA"CATEGORY SEARCH COMPLETE®

1970 DATA"NFEA’S CREATED®

1380 DATA"FIRST TOUR LENGTH ARDTUISTED®

1990 REM 1.0AD T9% WITI TOUR 1LENGTIH AND BARRED TOURS :
2000 DATA" 3GONONNNNINNNNINNNNMNNNNNNO OO SRFLELTT $3 0 y

_4.&“...-— - e e e

2010 DATA" CNNNNNNOOOHNNNINNMNNNNNOOO * IRELCET
2020 DATA" SGNNNDONONONOORNNOONN0000 * IRE) ELT 2%
2030 DATA" ICLANNDOOON0O0N0N0N0N000NN0 " JAFLETLT 4%/
4
]
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SCCTION I: DEFAULT DATA AND INITIALIZATIDN

[
laoao DATA" SENNNOOO000N000N0N0N0N0N00" JRCLEET 4/
1 2050 DATA" 24000000000000000000000000 JAFILEET €/
A 2060 DATA" 120000000000000N0N0N0N0N0N" JRFILECY 73/
i 2070 DATA" 3ENNNNNNNNNINNINNNINNNNNNNO OO * JHRG 1 ¥/
! 2080 DATA" ICOOONNINNHNNNNNNNNNNINNND OO * IATRG 2 %/
i 2030 DATA" 3E0NONNNNNNNNNNNNNNINNNND OO * /AFRS 2w/
{ 'E‘IOO DAT A" 2C.000HNNNNNNNINNGINNNINNNNO OO * IHFRE 4 %/
{ 2110 DATA" 3CONONNNNNNNNINNNNNNNNNNO OO * IAFRG & %/
1 2120 DATA" 26000NNNNHNOOOOO0N00000000 /MG € ¥/
: 2130 DATA" 24000NNNNNNNNNNNNNNNNINNG OO * JHERG 7 W/
i 2140 DATA" 24000NNNNMNNNNNNRNNNNNNOOO IHTRAC 1 #/
: 2150 DATA" 3EO0ONNNNMNNNNNNNNNNNNNOOO " IRTRAC 2 %7
2160 DATA™ SCNNNNNNNNNNNEINNNO OO0D0000 * IATRAC 3 ¥/
t le17o DATA" 3GONONNNNNNNNNOO000O000000 IETRAC &4 ¥/
2180 DATA" 3CO00NNNNNANNNNOOOOON000000 IHTRAC T ¥/
‘ 2190 DATA"24000000000N0N0N0N0N000000" IHTRAG € %/
i 'aaoo DATA" 2GRINNINNNODOO0000000N000000 " SHTRAC T %/
2210 DATA" ZCNNNINNNNNNRNNNNNNIMNNND OO * J¥RD 1 %/
2220 DATA" 3COOONNNNNNFNNMNNNNIWNNAI OO * J¥RD 7w/
2230 DATA" 3R0000N00ONHNNNNNDIOONNND OO /ERD 3w/
22460 DATA" 3600000ORNNNNNOOOOONGON000" JERD &4 %/
P2E0 DATA" 3CO00O0NDOONNNOOON0N000000" F¥RD 5 %/
2260 DATA" 36000D000NONNNOOOOOONNNN0N JARD € ¥/
P270 DATA" 36.00000000DMNHNO0N0I000000 JERD 7 %/
RPARD DATA" 24NINHNNNNNNMNENNMNNMNNIHNO OO * IROCLT S S
2230 DATA" 2 4NNNRINII HINININNNT IRNNNNDOO FEOCILT R ¥
2300 DATA" 24NNNOOOCOODOONNNNONOODN00" IROCNT 3 #/
2210 DATA" 24NNRDOODNHHDORNNDOOONNN00 IROTLT 4 ¥/
2320 DATA" Z4HNNDODONCODONNNOOONN0NN0" IROCLT G v/
£330 DATA" R4NNNDODCOONDONNNOONCORI00 PRETVT Cvy
2340 DATA" 24D0000000OOOORNNIONNO0ONN IO T T
P350 DATA" 24NNNMNINNNNNNINNNNMNRNMND OO0 * JEPROF 8 7
23G0 DATA" 24000NNNNNNINKHNNINNNNINNNNG 00 * SAPROC 7oy
2370 DATA" 24000000000000NNNINNONO000 " FAPROC 3%,
23RO DATA" 24000DOHNNNNOOOOONNNOONO00 " i A
2330 DATA" 120000000000000OMNNONDNNN" FEPROC s
LU L2600 DATA" 1200000000000D00ONNNOOGNNC SRPROC (L ¥/
24610 DATA" 1200000D0N0N000OONNNOONNDO " JEPROF 7 %
1 2420 DATA™ 3CNNNNNNRHNEINNNIINEING N0 * /ROTIH 1 $
' 2430 DATA" 3LOOONNNNINNNNNNNNNEINNND OO SROTI P s
2440 DATA" 3C000O0NON0N0NNNNNNNNNNOON JEOTIH 2 #
2450 DATA" 30000000000 0ONNNNNNNNNOOO SHOTIE & %/
2460 NATA" ICOONNHNOODDONNNNNON0ONN00* ROV L %
2470 DATA" 36.00000000000N000NONNBNNN JROTH €6 w2
24RO DATA" 3:0000000000OND0000N0NN00" SEOTIH T e

2490 DATA .2,.1,.5,.1,.1

' RE00 SELECT #1,"TEMEOLY, INDEXED, RECSI7E =1 0P, KEVPAS- 1, KOV =)

2510 FILEFORM: FMT FOS(1), CH(D) PRSP IC (HO ,PORE)  PIC(H#), PRG(TY, !
2520 PIC##) ,PNG(A) ,CHIR) ,POS(IM), CHID), PORCIN) , CHOI, POC IR, CHOT,

€530 PO 40) , CHO30) , POS(TO) ,PIC(RHE) . POS(TOY, PICIHRY POT(TL)Y , PTIC (4R, #4%) ¢

‘——-;—-‘ﬂﬂha-c‘.- —

J -
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SECTION I: DEFAULT DATA AND INITIALIZATION

2540 PRS(78),PIC(H.#),POSIRL),PIC(H), POSIR) ,PIC ), POS(PT) , PIC (34,
2550 POS(87),PIC(H) ,POS(RY) ,PIC(HE) ,POT(A1), PIC(H#E) ,POS(DR) , PIC(4HH), !
R560 POS(35) ,PIC(#H##),POR(912), PIC (#4),POS(100),PIC(#4) ,POS(102), '
RST0 PIC(#. #8#),POS(107),PICH, #63), POS(1AD) , PIC(H. 84D PNG(1I6), e
1
[}
1)

RO PIC(#.##) PDS(120) ,FIC(H. #1) , PORAZ4) ,PICCH, #4138  PNC(L1RO)Y,
2530 FPIC(#.883148) ,POSOAI3C) PIC(H, #HH1) POS(IATY ,PIC (R, ##8) PNT(142)
2600 PICIH),POS(143) , PIC(H. #4) ,POS(ISD) , PIC(H#H) , POS (IR, PIC(HE),
2610 POS(157)  PIC (#4)

2620 STLECT 82, "TEMPD2Y , VAR, INDCXED, RILCE1 I =400, KEYPNS=1, KEYVILON=D

A ] b & -
e e romaboes Al s A o

: 2630 FILECAR:FMT PDS(1),CH(Z) ,POT(D) , PIC(HH) ,PNS(5) , AB#CHIDG), !
“ 2640 POS(39%) , PIC (#8#) ,POS( TN, PIC (##4)
i 2650 OPEN NODISPILAY #1,0UTPUT, SPACE=30, FU_E=*SNURCE" 1. IRRARY = "N Taian,
i: PGEN VDILIME=*VLEER"
u i 2670 CLOGE #1%

2680 OPCN NODIGPLAY #2 . QUTPUT, SPACE =20, F U E=*CANIIT R  LIRRARY =" TTiIo", !
2630 VO UME=" VoL She"

£700 CLOSE #2

£710 JMPIOSIRECTIRE LAND = IMM10C
2720 REM 1.0DAD CONTINUIATION VECTOR
£730 FOR X = 1 TR 7

2740 READ NO(T)

2750 NEXT 1

27¢0 FOR X = 1 10 72

2770 READ ARLO(T)

2780 NLEXT 1

e

2730 BR3T = 1
2800 FOR 1 = 1 TR 7
2B10 FOR J = B32 TH RA2 4 NOCI) - 1§
2RO ROGT) = ASO(T)
2830 NLCXT J
PR4O B3D = B3 4 NO(I)
2850 NCYT 1
2860 RO1 = 1 i
2B70 RO? = .45
2830 RO = &
o 2B20 RO4 = 7
2900 ROT = 11
{ 2910 INITHEX (PO ETRPRDZE, 12,52

2200 PRO4=102: PROAG= 102 PROR=23: PROC.=2N
2930 STR(PRODE. 23, 1) =HIX(SD)  STRIPROZL, 3R, O =HEX ()
2940 STRPROCYE, 5, 1) =HEX (TR

22850 REM LDAD GRADE MATRIX GO

£9CD FOR I = 1 TO %

2370 FOR J = 1 TD 13

2IR0 READ GO(1,.7)

£930 NCXT J

3000 NEXT I

3010 REM LOAD EQUADRMN MATRIX £1

3020 FOR I = 1 TD A5

3030 FOR J = 1 TN &

—— s e A




SECTION I: DEFAULT DATA AND INITIALIZATION

'3040 READ S1(X,J)
3050 NEXT J
3060 NEXT 1
3070 REM LDAD ALLDCATION MATRIX Al
3080 FOR I = 1 TD 15
3090 FOR J =1 TD S
' 00 READ A1(1,.J)
3110 NEXT J
220 NEXT 1
i 3130 REM 1_0AD AUX MATRIX |
340 FOR I = 1 TN 1%
MO FOR J =1 TD €
€0 READ A (T,
3170 NEXT J
3BO NEXT X
3130 REW 1_0AD TRACOM MATRIX
3200 FOR 1 =1 1D 7
3210 FOR J =1 TN 5
3320 READ TCO(1,.0)
3330 NEXT J
3240 NEXT 1
3050 REW LOAD POLICY VECTOR PO
32CO FOR I = 1 TD 10
3270 READ POCT)
3IDRO NEXT 1
32730 REM IL06D DTH
3300 FOR I = t TO 3
IVOFOR J = 1 T B
3320 READ OTH (1,.)
3330 NCXT J
3340 NEXT I
WO FOR 1 = 1 TR 2
3360 READ LARCILE(X)
3370 NEXT 1
3O FOR K = L TO 14
33390 READ TYPL$(K)
‘ U000 NEXT K
i 3410 FOR K = + TN 7
3420 READ TRAS (K)
3430 NEXT K
UeD FORR K = 1 TN &
3450 READ POSTTE ()
2UEO NEXT K
3(70M = 15011 = o
UBO AT = "NAVAL AVIATORS"
3430 Z1F = "YES":Z34 = YVESU:Z44 = “RO"
3500 REM 1.0DAD T+
ITIOFOR 1 = 1 TN 7
IO FOR J = 1 TD 7
' 3530 READ T9%(1,.7)

SO

ot fipstsreish« - cort R S B ey <~ roe g il o

-~————r e e . .

RS ot TR
R MTRT: ¥ S I 5 IR




e = e S - s

N

P

SECTION X:

3540
3550
3560
3570
3580
2530
3600

TIO%(1,.7) = T94(1,T)
NOS(I,J) = HEX(GF)
NEXT J

NEXT 1

FOR I = 1 TR £

READ FAL(I)

NEXT 1

DIZFAULLT DATA AND INITIALXZ7ATION




Py

—Al . e e

SCCTION II: INTERACTIVE ENTRY/RECNTRY ROWUTINGG

3620
3630
3640
3GEO
3660
370
3680
3690
3700
3710
3720
3730
3740
3750
3760
3770
3780
3730
3800
3810
3820
31330
3840
3850
3800
IB70
38RO
3830
3900
3310
3920
3940
3350
3360
3970
3980
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100

B335 3 37 3131 337 3137 4030 13 WA AN 4L IEREIEAE 00 40 30 413 4020 4030 4523 300 4D AP 44 0 4P AR 2 AR B E 30 3 40
* 3
* AT THIS POINT AL STANDARD DATA 1S 1LO&DID. AN #*
»* INTERACTIVEE ROUTING TO INTER CHANGTS FOLL OWE, 3
# 3
» »
B SEIAEAE S4T30 4137 419540 3 43 4032 AL I 30 402 4L 3L L3 40 3 45 3 F07 45 44T A4 B0 4R B4 S AL 4 AR JE 0
JMPIO0: TRO = 1:0TEL = O = RIMMIND(RODHI00,0): DAT=20

MAT QRG=ZER:MAT QGR2=ZIFR:MAT Q75=7IR:MAT Q72=IIR:MAT PTR=7MR: 07420
JMP110: ACCETT AT(R, 10) " 44 453 30303030 3130 15 3240 80 345 3-40 41 31 8031 300 J021 453040 32 41 30 4040 3531 020 4004
*40-*'IHHH!'QH}%—ﬂ%HHI‘%iH:—%!‘%{-%.‘“ . ’
AT(3, 100, "#"  AT(3,70), %",
AT(4, 10), " 4" AT (4, 27, "AVIATION OFTICTR REGUIRFMTITS 140001
"L AT (4, T70), mHe,
AT(E, 10), "#" AT(5, TO), "5,
AT {C ‘ 1 o) . 0 RER A3 4 It A dn ERL 44 342 20 4245 353 41 303035 30 3 B 13 de-tm 4 S0 35 3 4Lt S 4t
%MNHH&#HHH?&H&‘ s ’
AT(8, 10) *THE AVIATION OFFICER REGUIREMINTS WMODCL D TRRMT
NES THE®,
AT(9,10), "NUMRFR OF NAVAL. AVIATORS OR NAVAL L IGHT OFT10m)T
€ REQUIREDY,
AT(10,10), "IN RESPONGE TN THE SPICICICATION NC OFF IS ROT
ENTION AND",
AT(11,10),*A NUMBER O FORCE 1.LOVEL AND CARTTR Pl ARNNTNG PAR
AMETERS ,
AT(13, 10), "THZ MDNM. TREATS NAVAL AVTATORS AND RavAL [ 161
T OFFICERS",
AT(16, 30), "OCPARATILY, AND BY COMMUNTITY, IT 10 PRECIWT Y
SET TD WORK®",
AT (15, 100, *ON" , AT (L5, 1) FACHITX(M4) ) A%, AT (15, 1411 T(AT
s "IN THE"  AT(IS, 2U4LENCAT)) , FACITX (24) ), TYPFE (01 1),
AT (1%, 2741 ENCAT) L ER(TYPES (G5 )), *COMMUNTTY ",
AT (IR, 10), *TD CONTINUD WORKTINS T THIS COMMOINTTY PRIEOS
‘ENTER‘ ",
AT(12,10), TN BIEGIN A NCW COMMUNTTY OF AVTATORT  PRECS
PF-1",
AT(20.10),°TD BREGIN A NCW COMMINITY OF WEC- o PRI
PF-2%,
AT(21,10),°TD MAKE MU TIPI T COMMINTTY RUNC, PRI OO
PF-3",
AT(22,10),*TN RESET MODML. T DITAULT VAL LFS PRICC
PF-1%",
AT (24, 10),*TD END PROCICSING PRICE.
PF-1€",
KEYS(BIN(O)ARTNC O AR TN AR ING D RR TN (LTI RCTNCIC) ), KV (1Y)
IF KY = 16 THIEN END
IF KY = 15 THION M 10%
IF KY
IF KY

3 THCW . ITMP 300
2 THEN MM 140

'
1
t
]
[}
1
1
1
1
[}
[l
1
[}
1
]
t
1
\
1
1
L
¢
'
|

1
1
1
1
1
\
]
1
1
t
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SECTION II: INTERACTIVIZ EWNTRY/RIINTRY RDUTUE S

4110
6120
4130
4140
L4150
4160
4170
4180
4190
4300
4210
4220
4230
4240
4250
42€.0
4370
480
42930
4300
4310
4320
47330
4340
4350
4360
4370
4380
4390
4400
4410
4420
4430
4440
4450
44€.0
4470
44820
4430
4500
4510
4520
4530
4540
4550
L4560
4570
4510
46590
400

IF KY = O THEN JMP1IB0

/MNAVALL AVIATOR DISPLAY#/

ACCEPT AT(3,20), "NAVAIL AVIATOR COMMIINTITY O FCTTONDY, '
AT(5.10),"YOLl MAY SELECT FROM AMONG FOURTILN COMMINTTINS 1

N WHICH®*, !
AT(€,10), "NAVAL AVIATORE ARE RECAUIRCD.  THOSE ARF 1LICTID no

EILOW. BY", '

AT(7,10), "PRESSING THC PF KLY CORRECPONDTNG TO THT I1TTM bW
MBER ON*, \
AT(8,10),"THE 1LIST YOU WILL STLFCT NAVAL AVTATORS T TieT o
COMMUNITY®, !
AT(9,10),"FOR ANALYSIS, ", '
AT(11,5),"PF KEY",AT(11,14), "COMMUNTTY® AT (53,470, *Pr 1(F ve
SAT(11,54), “"COMMUNITY", '
ATOL3, R), "1, AT, 1D, "ILIGHT ATTACK® ,AT(13,40) "8 AT (17,
53), "MARITIM. PATROL", «
AT(14,8) "2" AT(14,12), "FIGHTTR" ,AT(14,47), " 3", AT (14, O), "
LAMPS MK 1", !
AT(1R, B) "2, AT (15, 15) , "MIDTIM ATTACK" ,AT(17, 47), " 10", '
AT(15, 52)  "LAMPS mc 111, '
AT(16,B), "4" AT(AC,AD), "EARLY WARNING - VAW", AT, 47>, "11!
" AT(1E, 52), "ELECTRONTC WARFARE -~ VO", !
AT(17,8),"5"  AT(17,17), "MLECTRONIC WARTARET - VAR, AT(17, 47"
Yy "12",AT(17,53), "IORCE SUNPORT - JET*, ~
AT(IR, B),"6" , AT(IR, 7)Y, "CARRIER RASTD ACW" AT (18, 47), " 12",
AT(18,53), "FORCE SUPPORT - PROP*, '
ATCL2, 8, "T" , AT(19, 1), "HEL ICOPTER ADW" , AT(17, 47), " 14", AT ("
13,50), *FORCE SIFPPORT - HOLOY, '
AT(23,10),*TN RETURN TD BATIC MINI WITHOUT MAKING 4 CSOLEGT!
ION - PRESS ‘EWTER*, !
KEYS(BIN(OIRDTING AR TN ()RS TN 3 AN TN (YRR TN DY RE TH(C YRR TG 7YKL T ( !
BIARTNCDACTNCIOIAR TN DR TNG LD R TINC L RIBL TN 14) ), KTV (M5) , _-
ON BIN(DY GRTD JMPIN0
IF M5 = O THON JMPE10
m o= Mo
Gl = m
GOTN JMPr R0
JMPL40: /HNCD COMMINTTY DICPLAYH:/
ACCFPT AT(3,20), "NAVALL FILIGHT (FTICIR COMMUNTTY SII00TTNe",
AT(S, 10), "YU MAY SCLECT FROM AMONG NIND COMMUINITINS Ty Wi
1CH*,
AT (6, 10), "NAVAL FILIGHT OFTICIRS ARE REQUIRID., TG ARC )
ISTED",
AT(7,10),"BELOW. BY PREDCING THT PF KLY CORRIOPOMNDTAS 10
THE®,

AT(B,10),"1TMM NUMPER ON THT 1LICT YOIl Wit SR ICT NEn‘ o 1w
THAT",

AT(9,10), "COMMINITY FOR ANALYCIC®,

ATC1L,20), "PF KEY" , AT(11,30), "COMANITY",

AT(13,25), "1°,AT(13,22), "I IGHTIR",




SECTIDN II: INTERACTIVID ENTRYV/RETUNTRY RMUTINGS

47¢0 COTO JM170

4770 JMPIROIM = MG o+ A7 ;
470 GDTD JMri170 ‘
l 4730 JMRICOrM = Mo o+ 13 '

4610 AT(14,P5), "2, AT(14, 22, "MIDIUM ATTACK", !

4620 AT(1T, PS), *3*  AT(I0, 20), "FARLY WARNING - VAW", !

4630 AT(16,25), 4%, AT(16, 20), "FIECTRONTC WORFART - VAQ", e
t 4640 AT(17,25%), "5 AT(17,23), "CARRIER PASID ASW", -
i 46.50 ATCIB, %), *6* AT (1R, P7), "MARIT I PATRIY *, '
; 4660 AT(19,75), * 7, AT(19, ), "FLCCTRONTC WARFARE - VG*°, -
S 4670 AT(20,25), *B°, AT(Z0, 22), *FORCT SUCPORT - JCTH, |
, 4680 AT(21,P5), "9, AT(21,22), "FORCE SUIPPORT - PROFY, f f
: 4€.30 AT(23.10),*TD RCTURN TN BATIC MENU WITHOUT MAKTNG A SOLFCT! i
; 4700 ION - PRERG ENTER’", !
; A710 KEYS(EIN(OIALTING I I AB TN () AR TING DAL TN (A RLTNCED R TR C B TR (TIRD T i ( 0
i 4720 BIALTIN(3)), KEY (MDY, PN BIN(OY GOTO JMPi10
{ 4730 IF M5 = O THEN JMP110

4740 DN MT GOTD ,, ., JMP1%0, JMPICO, JMPICO, TMP TGO |
f 4750 M = ML 4+ 16 ,
4 1

4800 IMPITO0Q1YL = M - iR
48310 JMPIROIF M > 15 THEN A% = "NAVAL TLIGHT (NVTFICERS:

4820 IF M < 16 THZN A% = "NAVAL AVTATORS®
4830 IF M > A5 TN S = L EOLCE © = 4
4840 I M > 15 TIHFN S = 4 FIGSE &1 = 1
480 P = LEN(AYT)

48CO PG = LEN(TYPIS(011))

4870 P7 = INT((SD - (11+4FF)) /)

48B30 PB = INT((S5D) - (104P€)) /)

4830 P = INT((723-NS-PC-D2R) /D)

4300 INITOY GZOIP14 ()
42310 STRP1%(1), 1,100 = "WORIKTNG ON"
F 49320 STRAFPAF( 12, EN(AL)) = A4
4330 INITUHEX(20))P14(2)
4940 STRIFIF (D), 4,1 EN(TYITE(Q11))) = TVPLL(QRI
) 4300 STRIPISCD) ,LENITYPES (01142, D) = "COMMINTTY"
. 49360 IF Z4% = YO AND STRROUTEE, 1, 1) <% HIX(20) TN GOTO w220
HITO ACCEPT AT (4, 70) ,FAC U Y. (94)) ,ChHY,

) 43R0 AT (5, 10), " 34030000 34031 4004091 3304531 203 390 4030 QLA 3T 3030 R4 R QL2 2 3 e
A 4330 RBFBP USRI ET AT (G, 10), "#"  AT(C, 70Y, *3%"

‘ 5000 AT(T7,10),"#* AT(T7, AO+PTY ,FAC HICX(RCH)I,PIS (1Y, G2,
5010 AT(7,70),*#* , ATI(R 10, "#" , AT(R, 70), "+, AT(D, 10,
_ SO " AT(9, 33, "IN", AT, TO), "#"  AT(10, 10),"#* AT(J0, 70) ., "4",
! SO0 AT(11,10) "#" AT (11, 104PR)  FACGIIX(EC) ) P14, CHOR .
CO40 AT(11,70), "4 AT(17T,10), %
SO0 B0OAT (IR, 10, T334t 1 2403 47 S 2 g g Q033030 3 208
5060 T Y R SR SR . ;'\T( i, 10,
S070 DO YOU DCSIRC IN-PROCETE MINTTORING? " (AT (16, TR FAC I (21Y),
BORO Z1$, CHIR) (AT (16, 61) , "(YES/ND) " AT (AR, 10, "DD YOUE DESIREC (rwen™ I
SO0 TAILING?" , ATOAR, R0D)  FACHEXA(RWD DY 73, CHIKAY . ATOIR, (1), " (VIZS/NODY L
2100 AT(Z46,\0)  “PRICS FNTIR TO COWNTIRNUC®




SEC)

£110
5120
£130
5140
; i 150
} ! £1€0
: ¢ 5170
S1R0
£130
€200
5210
£220
5330
5240
550
5260
L& 70
5280
5290
} £300

5310
2320
£330
£340
£350
€3¢0
£370
Q £3n0

c oW ———— 0 T

€320
400
- 410
5420
5430
440
C470
C4€0
' S470
S480

5470

5500

&5510

! 5520
5530
: 5540
; 5550
560
5570
5580
5590

b

-

ION TI: INTERACTIVID ENTRY/RITINTRY ROUTINCS

IF Z4% = *"YES* THEN STRIRDUTEL, §, 1) = "A"

IF Z4% = "YES* THEN GOTD JMP200

JIMP120: ACCEPT AT(S, 10), *THI AVIATION DCFICER RECGUIREIMCIHTS MODM. 1t
S LDADED WITH®, AT(6,10), *NOMINAL VAT 0F PARAACTIRG REQUIRED T
AT(7,10), *"REQUIRIMICNT FOR®, AT(7, 20 ,FACOITX (T4 !
)y AS, CH(21) JAT(T,274PT), "IN THE" JAT(7,341P%) ,FAC IEX(34)), -
TYPE$(G11),CH(23) ,AT(R, 10), "COMMUNTTY ",

AT(10,10),"YOIJ CAN RIEVITW AND/OR ALTER THEOE PARAMITERS BY PRECCT
NG THE" (AT(11,10),
THE LIST OF",AT(12,10), "PARAMETIR CATECORINS CIVIW BriMe,  THIO
ACTION WILL CALLL LPY,AT(132,10), "A LIGT 0OF THC INDICATID PARAMTT

ERS WITH THOIR CURRCNT VALUCS®,

0O DETERMINC THE ",

P KEY CORRICIHONDING TO THT ITEM NUMIIRT 1N

ATO1E, 7)), "1, AT (16, 28), "RASTIC COMMUINTITY DATA",

AT(17,P),

AT(1IR, 23),

AT(13,23),

AT(20,73),

AT (23, 10),
-1em,

AT (74, 10),
S ‘ENTER' ™,

KEYS(BIN(OIANINCDALR TN AR ITN( DAL TN(AIRR TN IR IR (16D ),
ON (RIN(OOYERINCORTINGMAD TN DIRR TN R TNED R INCIE) Y GOTO

CRY,ATAT,20)  "TRATNING REQUIRIMIMTS DATA",

"3, ATIR, 28, "POLICY VARIADILEO,

4% ATOLD, TR, "ALLOCATION PARAMITTIRO",
"RLEYL.AT(R0,7EY  "CARETR PATH NETTRHORICY,

"TO RETURN TO COMMINITY TSULLECTION MONU PRESS /PO

t

t

i

]

1

t

AT(15,20), "PF KEV"  AT(15, 30), "PARAMCATIR CATIGORY", !
1

1

'

1

]

"TO CONTINIL PROGRAM WITHOUT PARAMITIR REVICW PR .
1

]

JMPRB0, JMP220, M2 30, M0 240, T ano, TMPRG0, JMP2i0
JIMP210: GOTO JHMri10
JMPR20: /HDATIC DATA DISPLAY/

IF 249 = “YES" AND STRROWTEE., 2, 1) <> FEX(20)Y TIEN GOTO JHMP720
A2=HEX(RCY : INTTHT X (20 COML Y

IF AL(QRIL, 5130 THICN AZ2=HEXI(RTY FL O ATS=1 X (A0)

IF AVCARY, 9020 THEN CMid = "NUMRIDY OF CARRITR AIR WINGS ¥

A=D?

ACCERPT AT(3,30)  “BARZIC COMMUNTITY DOTA"  £T(2, 70, FATHIX(24) )Y 40,
AT (4, INT((T (PTAPGHID ) /2)) ,TACHEX (D43 ) , TYPIE(QRi1)Y, CHaAR) !

G AT (4, PEA L+ INT (T3 (PTAPCH 1)) /2, TACOITY.(24) ), Ad, CHID1Y,
AT(7,2R), "PARAMITIRY , AT(7,4%), "CURRENT VALLE®,

AT (2, 15), "NUMRER OF SEUBORING', AT(R, B0, 01 (Q1L, 1),
PIC(H#),

AT(D, 15), "AIRCRAIT PER SEUADKON" (AT(9, 700, 1 (RS 1, M),
PIC(H#),

AT (11, 15) ,FACUHEX (RO, A%, CHI2 AT (11, 16400, *PFRE CRIW™,

AT(11,51),51(CG11,9),PIC(#, ##),
AT (12, 10  $HaHR AT 80403 I 304040341 340 32 3830 4000 340304020 20004030 400 3000 4 30435 3t

S+ 33 23 403t Sb e SE 3 4E - @ .
AT(17,15),
AT(14,70),
AT(15, 20),
AT (16,200,
AT(17,10),

*SMILPRON GRADT DINTRINUTION",
"COMMANDIRC® , AT (14, T0) ,CO(RTL, S, PIC (#4),

ILT.

COMMARDIRE" ,AT(I7, R0), G003 1, S111) , PIC(#H), !

LICUTENANTO AT, B0, GORTY, S+, PIC(##),
Y THE I TIPS IR Y FTEER ST E1E U FIE WIS PR RS AT S AROF I

1
]
t
(]
1
1
!
AT(10, 15), "CRICW FACTOR"  AT(10, 51, S1(01S, D), PTC (4, #3), 9
)
]
1
1
1
1]
1
\
t




Vo | ’ Y

SECTION 17: INTERACTIVI ENTRY/RITNTRY RDUTINCS

‘5@10 AT AR I S !
€620 AT(IR, 15), *UPWARD DITALL. PIRCENTAGE" , AT (IR, 0D, 06T, P TC (%4
5630 sAT(19, 15), "COMMUINITY RETENTION®, AT(19, 50), D2, PIC(#4), '
‘SEAO AT(13,53), *PER GENT", !
R0 AT(20, 15) ,FAC (A3, COMIT, AT(20, RO), FAC(ARE) , 0115, 1), '
ELE0 PIC(H#), !
CSETO AT (DD, 1O) , #3013 423 40 3 1 3 4L 48 20 3535453 3030 3130 45 4140 30 30 40 34040 4037 4020 4235 90 13035 20 0
‘qRo 3 U AR I A 3 4t 20 0 ; : '
5630 AT(23,10) . FAC (HEX (RC) ), OO, '
5700 AT(24,10), "FRESS ENTER TR RECORD CHANCIES AND CONTTUD", !

5710 KEYS(RIN(ORIINCIO)) , KITY (D)

5720 IF Z4% = "YEGY AND WD = 10 THIN STR(RODULTTE, 2, 1) = A

E730 IF S1415, VGOSN, 1) THON GNSLINY A1 (1)

2760 IF ALG1, )50 AND S1(15, 1)=GO0IR, 1) AND 1 (011, 17 G0, 170D !
3750 THEN GO Ri(Qi1+ 1)

760 IF AV(GRIL,.5)=0 AND SR, DGO, 1T THEN GO K3 (Giia)

PP
I e e

i : S770 GO(15, 13)=85 (15, 1)
. 5780 IF Z4% <> “VLS" THEN JIMPI120
’ 730 ND = O
i 5300 JMPR230: /ETRATNING REQUIRFMINTS DITPY ALY %/
SR10O IF Z4% = "YEG" AND STRAROUTES, 3, 1) <3 HEX G0 THOW <OTO amr a0
} DB ACCERT AT(S, 27) "TRAINING REQUIRIMENTS DATAN , AT(R, 70) , FACHIX (343!
SR30 ), G4d, CHIT), ‘
SB4O AT G, INTO(TA-(PRAPCA Y/ FACOIX (R4  TYPIG QI CH(TZ) !
EREIEY) s AT(C, PEAI+INT((T2-(PRARCHOD) /Y)Y (FACHTY (R4 ot Q121 !
SRED AT (R, 10, " AH5 340 33040 36 400 B2 45 2 3032 4030 1000040 45304130 040 04042340200 4000 2 24 g 202800030 q00 0
CRTO SHEMIRI IR '
' 3 12¢219) ATCIO, 1O, "FILECT RUADTRTCH COUHENRONT (AGGRTGLTT RUGUITRIT M W
4 5330 TG)Y Y, :
A ? 5900 AT(11,720), *COMMANDIRS" , AT (31,52, CO(RTL, O 100, DIC (##H, '
4 £910 ATIR, 200, 1T, COMMANDIRS" , AT(17, 03, GOCOV S, S 17 PIC (He,
‘ 5920 ATCIR, 200, "L ITHTENANTSG AT (1, T2, GO(RIL, S1ARY, PIC (HEry,
£330 AT (14, 1), %3821 40410 403 03 303 40000 30 40403030 45004020 30 30 3035 4030 40 3R 403 2020 4ot 420
SALQ) AR R '
2950 AT (15, 10 *UNDERGRADUATE. TRATNING ", AT (1%, 270, '
5960 FACHIOXABCY Y, TRAF(AT (LI, -2, CHO/D2Y, !
. 5970 AT (15, 3R ENCTRAS (AL (R11,0-3)))), '
53130 "TRAINING PIPLI_INDCT, !
€370 AT (16,205, "COMMANDIRG" , AT(1C, 53, TEOCAT {0 4, S ), P, PTC (#30
i . €000 ,AT(17,20), 1T, COMMANDIRE", T (17,52), TCO(AL(RI L, 0 ), D), PTC(#8), 1
3 6010 AT (1R, 20), * INSTRICTOR PULOTS PER GRADUATI ", AT (iR, T4 !
4 : &0R0 TCOAL(O1L, S 3),4) , PIC(H, $#ah), !
‘ €020 AT (13,200, " INSTRUCTOR WD PR GRADUATT" AT (12, T4, !
) 6040 TCOAI(RIL S D B FTICR, #3848, '
P LEDQBD AT (20, 10), * 8 B 4 4 43 3057 403043440 o3 0 4 S0 4030 8 B S e 40
] OO W3R AR R v ‘
1 €070 AT (22,100, FAC (HTYX(RC)H ), COMI., :
‘F.»OBO AT (4, 10), "PRESS ENTFR TN RTCORD CHANCES AND CONTTINUMY, !

€090 KEYS(RIN(OIADIN(10)) , KEY (ND)
€100 IF Z4% = “YECS* AND ND = 10 THON STR(RMUTIE, 2, 1) = A"




SECTION 1I: INTERACTIVE ENTRY/REENTRY ROUTINCS
: €110 IF Z4% <> *YES" THEN GOTO JMPi30
[ €120 ND = O
_ €130 JMPR40: /*POLICY VARIADLESH:/
: €140 IF 244 = *YES® AND STR(ROUTEE, 4, 1) <> HOX(20) THIN 6OTO JMP20
I €150 ACCEPT AT(2,19), *PROMDTION FILOV! PRINTS AND POLICY VARIARIEGH, '
} 6160 ATI2,70) ,FACIHEX(S4)), 644, CH(T) , !
v €170 AT(3, INTC(T3-(PRAPC 1)) /2)) ,FAC UHEX(D4)) , TYPES(RI1) , CH(7 ) ¢
. : €180 p ATCIPEA L INT (T AFEAPCH ) ) /2D ), FACCHIX (94 ), Ad, CH(D1),
) €190 AT(‘*, 100 s bR 2 Sia Sia Li2 2 e SISt S in i Lin R ia il RELIE Rt L E s b R iR TR PR T 2 2 a i TR T R R TR A
[F=0ToNR & o & o B1s 2 28 o il I s '
' : €210 AT(G,23), "PROMOTION FILOW PDINTS", '
» ; €220 AT(B,7), "COMM", .
! €230 AT(3,2), HEX (00D, 9 |
E €240 ATCLO,B), " O LHRH FH4REICHTHRHOFTOF | J D8 AR 1451 B 10 1 T e s ‘
t G50 1RO AHDTHZ DA '
t €260 AT(11,8) ,FACHIX(BC) ), STRIFRODE, 1, 12),CHLD) , !
, €70 AT(11,20), FACUHIX (R ) (8T (PRONE, 13, 535, CHI"R), .'
i €280 AT(IR, 3, “DECIG" , AT (12, PROZ4 7Y "4 AT (12 PROCHTY, ", '
€330 AT (1R, 10D, * #4330 40 340 30 4030 4531 30 30 4030 4530 3530 90 21 3032 4537 40 37 3220 4020 3 4P 40 55 40 2 4020 41 3= e 50 0
{ €300 »*%%%%%*%***%"; ’ ]
€310 AT(15,32)  "POLICY VARIARLED", !
€320 AT (17,100, "PLOWRACK INSTRUCTORT (FRACTION OF GRADULTICY", !
€330 AT(LT, €00, POCL)  PTIC (#.84), :
6340 AT(IR, 10), "POSTORADUATE FLOW (FRACTION OF 12 YFAR COIGRTY "
€350 ,AT(IB, 60),F0(D) ,PIC (H. #3), '
€360 AT(12, 10), "WeR COLLEGE FLOW (FRACTION O 18 YCAR COHpnT)»,
€370 ATL13, 600, PO PTC(H, #4), :
€380 AT(T1, 10, =343 bR rSr 4 I 00540 4030 43040 30 330 45 30 BETH L3040 7 4030 4020 3091 4008 Qg qUn 3 - 4o 20
€330 IR !
€400 AT(RR, 100, "PREGS PF-1 TO RECORD CHANGED AND RIDIGD) pve,
€410 AT(24, 10), "PRESS ENTFR T0O RCCORD CHANGES AND CONTTNUC",
€420 KEYS(EIN(OIBDINC 1)) (KEY(PRY ,NDALT GOTN JMr24n
€430 PROZ = POS(PRONE="4")
€440 PROG = POS(PROZ="5") !
€450 INIT(HEY(20))STR(PRNZE, 13, 53) !
1 €460 STR(PROPY,PRO™, ) = HEX(SE) ;
1

L . €470 STR(PROPS,PROC, 1) = HEEX(ER)
4 €420 IF PRD3 > 21 AND INT((PROZ-2V) /)= (FROT-21 /3 THIOW PROSG = 2,0 4 ¥
; €430 INT((PROA-21) /)
€000 IF PRN3 > a1 AND INT((PRO2-21) /D LA(FPRO2-21Y/2 THIW PRO4 = 2.0 ¢ :
€510 INTU(PRD3-21)/3) 4+ . & ‘
6520 IF PRD3 < 22 THIN PRO4 = PROZ/2 - 2 ;
€530 IF PRDG > 21 AND INT(PROC- 2V /)= (PROC-21) /3 THIW PRON = 2,5 4 ! i
€540 INT((PRDOE.-C1)/3) :
€500 IF PRDE > 21 AND INT((PROC-21) /D) <3(PROC-21Y/3 THIN PRON = 9. & 4
€RE0 INT((PRDC-21)/3) + %
6570 IF PRDE < 22 THIN PROS = PRI/ -
65RO PRO4 = 1APRO4G - 18 PROC = {2#PROS - IR
N €590 IF PR = 1 THEN JMP240
€L00 IJMPR45: 11 Z4% = “"YEL! THEN STR(ROIATY, 4, 1) = *A"
|
]
]

e s
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'6610 IF 744 = *YES* THIN GOTO IMP200 OLSC GOTO TM 120

€620 IR0 /¥ALLOCATION PARMMETERS) 4/

€630 IF 249 = "YEG' AND STR(ROLITES, 5, 1) <> HIX(R0) THOW GOTO IhM200
€640 ACCEPT AT(E, 30 "ALLOCATIIN FARAMITIRS" ,6T(5, 700 FAC UEX(34)), G4g!

€650
€660
€670
6RO
6690
, €700
|€710
€720
€730
€740
€750
€760
€770
€780
€730
€800
€810
R0
€830
€340
€550
€REO
€870
€R]RO
€330
€300
€910
€970
€930
€940
€950
€960
€970
€980
€930
7000
7010
7020
7030
7040
7050
7060
7070
7080
7030
7100

I 3r3E3R3t 4-de 4430 33k e 4042 s

s AT(E, INTC(TS- (PEAPG4 1)) /2))  FAC UHTX (24) ), TYPIE(R11), CH(O2)
s AT(E,PE+T+INT ({73 (PRAPES 1)) /2)) ,FACHTYX(R4)) A, CH(PY ),
AT, 10), "FRACTION OF ALL *, AT(12,26) , FAC (HEX(RC) ), Ak, ‘
CH(R) , AT, C5) , AL(OI1,S147)  PTC(H, ##44), '

AT(14,10), "FRACTION OF* , AT(14, 27, FAC(HEX (RCY) , -
TRAS(AL(GLS, B2, CH(RRY (AT (14, P2 L FNCTRAT (AT (11,5 2))))
FAC (HCY.(RC) ) , A%, CH(R1) ,AT( 34, CR) , AT (011,814 7), -
PIC(H. HH#H), ~
AT(16, 10), "FRACTION OF CARRITR", AT(16, R0), M40 (HOX (RO ) | !
AT, CHIRU) (ATCLELCND, ATIRTL, ST144), PTC (R, B8 !

AT (1R, 10), *FRACTION MF ALL AVIATION OFFICERTY, ATOIR, €50,
[}

]

t

ALCRLN, D), PTC(H. U,
AT ( E‘j s 10) s PP It3 4t 3L 4 3 3L 48 3535 4630 4 30 3035 3230 335 35 2 3 3E AT LT 4L A L2 4L 30 3 3 - 4 2 30 g 2

AT(2R, 10) ,FAC (HEX (RC) ), €M,
AT(24,10), "PRECS ENTIR TD RFCORD CHANCES AND COMTTROT",

KEYOAREINCORDTINCIO) ) KTV (ND)

IF
IF
ND

2ot = "YEG" AND ND = 10 THON STRRAUITTE. &, 1) = "A"
Z4% <> “YES" TN TMP130
=0

JMPRCO: /3t NCTWORK NODE DICRLAY 3t/

IF 24% = "VES* AND STR(ROUTES, €, 1) <3 HIX(O0) THOW GOTO JHMP250
ACCEPT AT(1,70) ,FACIHIY.(D4)), G4, !
AT(2, 100, "YOII CAN TNCPICT AND/OR MONTEY THT CARMTR PATH W
TWORK CHARACTERISTICS", -
AT(3, 10), "ASCOCTATID WITH ANY NODT IN THT NCTWORK. Y0 oF)
ECT A PARTICULAR NODT™, !
AT(4,10), "REPILACE THT “0° TN THT DIAGRAM LM MW WITH AN /X7 ¢
. TO BYPARD A NODE™, '
AT(S, 10), “PRESS *TAR’ . ", s
AT(7,42) “TOUR NIMRER", '
AT(2,22), "ACTIVITY" ,AT(2,4D),"t 2 2 4 & 6 7", ¢
AT(11, 15) ,FAC CHITX (RCI Y L LANILE (1), AT, 40) , FACCHIX (8, !
N9 (1, 1), ATC(11,40) ,FACCHEX (2P2)) N33 (1, 2), AT(11, 500, !
FACUHDX (BB ), NOT (1, D), AT(11,54) , FACCHT Y (R ), :
ND9- (1, 4), AT(11, 50, FAC UMY (RBI Y, NS4 (1, 5, AT( 11, D), !
FACCHEX (BB, N1 (1, 6, AT(11,60)  FACIHTY (82)), !
N (1,7), 9
AT (12, 15) ,FAC X (B ), LARMLS (D), AT (12, 42) T ACHOY(BRY),
N (R, 1), ATOIR, 40C) , FAC (HEX (RR) ), NDG(2, 2D, '
AT (12,500 ,FACHEX (R Y, NOI(2, ), AT (12, T4, '
FAG (HEY (81 ) , N (2, 4), AT, BR) , FACTHO X (B0, !
NS (2,5, ATLR, 67 FAC GITX (RBY) N (2, €, !
AT (12, 66) ,FACIHEY (BR) ), N21.(L, 7)), '
AT(13, 15) ,FAC(HEX (BC) ) L AR $(3) ,AT(13, 47, FACCHIX(BRY)Y,
ND$(I, 1), AT(13, 45), FACIHEX (R Y, N9 (3, &), :

e

SECTIMN II: INTERACTIVE ENTRY/RETNTRY ROUTINGS




r SECTION II: INTERACTIVE ENTRY/RELCNTRY ROUTINGS
;‘ , 7110 AT(13,50),FACIHEX (BRI, NO%(3,3),AT(13,54), ¢
i i 7120 FAC(HEX(8R)),N2%(3, 4) ,AT(13,58) ,FAC(HEX(83)), '
| | 7130 N99.(3,5),AT(13, 62, FAC (HEX(88) ), N3, ), '
{ i 7140 AT(13,66),FACIHEX (8R)), NOT(3,7), '
& ; 7150 AT(14,15) ,FACUFEX(BC) ), LLARELE(4) , AT (14, 42) ,FACUHTX(8R) ),
?- i 7160 NOT (4, 1), AT 14, 4C) ,FACIHEX (BR) ) (NS (4, 2), '
| : 7170 AT(14,50) ,FACIHEX (BR)),N24.(4, 3) ,AT(14, 54), !
; § 7180 FACCHEX (B8R ), N (4, 4) ,AT( 14, 50), FACIHEX(BZ)), ! 1
{ ? 7190 NY3(4, 5), AT(14, €2) , FAC(HEX(BR) ), NIF (4, 6), '
E . 7200 AT(14,60)  FACUHEX(B3))  N29.(4, 7)), ‘
L : 7210 AT(15,15) , FACCHEX (RCY )L LARFLE (D), ATI(G, 47)  FACCHIX(RM Y,
;‘ * 7220 NT(S, V), AT(LS, 4C) , FACUEY.(BR) ), NDF (5, 2), '
' 7230 AT (15,500 FACCHTX(BR) )  NII(5, ), AT(I5, B4, '
l 7240 FACUHTXABR) ), N335, 4) , AT (15, 50, FAC (HEX(RE)), ‘
7250 NS, 5), AT(AG, 62) , FAC (HTX(82) ), NI4.(E, (), ‘
‘ 7260 AT(L5, 66) ,FACIHEX(BR) ) NIT(E, 7)), :
: 7270 AT(1€, 15),FACHIEX (BCY ), LABMLS(CY , AT(IC, 42) , FAC(HIX (R )Y .
‘ 72830 N3 (G, 1), ATCLE, 46C) ,FAC X (R ), NIT (L, ), *
7290 AT (16, 50) ,FACHEX(RR) ), N2 (6, ), AT(I1C, B4, ‘
7300 FAC(HEX(BR))  NOT(F. 4) ,AT(LG, B, FACGHEX(PR)Y), !
7310 NOT (6,5, ATC16, 62, FAC MY (B9)) , NOF(C, €D, !
7320 AT (16, 6, FAC (HTX(BR) Y, ND9(6, 7), !
7330 AT(17,15) ,FACHEX(RCI ) AR £(T)  AT(Y7,47)  FACHIX(BR)), !
7340 NI (7, 1), ATL17, 40)  FAC (HEX (R ), NI (T, ), '
7350 AT (17,500 ,FACHEY (IR ) NS (7, 3) AT (17, B4) !
7360 FACHEX(BR) ) NDL(T, 6) AT (17, 553) , FACIHD X (R, '
7370 MNO$T7,5), ATLT7, €2) , FAC (FITY (BS) ), N7, €, '
7310 AT(17,6GCY,FACHTY(BFO )Y, ND1(T7, 7)), !
7320 AT(23,10),"TO BLCIN NODE INCPECTIONMOPTETCATION ¢
7400 PRESS ‘ENTER‘*, '
7410 AT(24,10),"TO RETURN T3 CATECORY MOWU PRECS :
7420 ‘P17, '
7430 KEYS(HEX(0001)),ON(EIN(1)) GOTO JMr320
7440 FOR 1 = § TD 7
7450 FOR J = 1 TD 7
7460 IF N2$(1,J) = HEX(EF) THEN JMP270
7470 AGCCEPT AT(1,30), "NODE CHARACTIRIGTICS®, AT(1, 70 ,FACOITX(24)), G4t !
7480 AT (3, 10), "NODI CHARACTERISTICS ARE REFTRRCD TO THD DUTRUT ¢
7430 END OF THD ARC", '
7500 AT(4,10), "IN GLECTION,  THAT NODD IDEWTICIES THE ACTIVITY ¢
7510 IN WICH THE", ‘
7520 AT(5,10), "IFFICER IS ENGAGED. THE ACTIVITY AND TOUMR WLMCE
7530 R CURRENTLY®, !
740 AT(G,10), "BEING EXAMIMTD I1S:*, '
7550 ATI(B, AT, FACHIX(RC) Y, LAETLE ), ATIR, 47, " TOLN WUMRIR ", '
7560 AT (R, 55) ,FACIHIX(BC)Y )Y, T, PIC(H), '
7570 AT(10,10), "FMR TOURS TERMINATING AT THAT WNODE", ‘
7580 AT(11,10), "THT FOLILOWING VALIEED APPLY: ", '
7590 AT(13,34), *TOUR LENGTH* JAT(1R, 50), FACUIX(R2)), STR(TAT (1, 7

7600 ),1,2),
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SECTION II: INTERACTIVIC ENTRY/REENTRY ROUTINCS

7610
7620
7630
7640
7650
7660
7670
780
7630
T700
7710
7720
773230
7740
T750
77¢0
7770
7780
7730
7800
7810
7820
7820
7840
7850
7860
7870
7880
7830
7900
7210
7920
7320
7240
7250
TIEO
7370
7980
7390
8000
BO1O
BO20
8OO
B0O40O
BORO
BOGO
BOTO
BORRO
8030
B10O

AT(1%, 10), "PRECEDENT NODE
NT NODFE STATE",
AT(16,5),FACIHIX(RC) ) (LLADFL $¢1), AT(16, 33),FAC (X (B3)),
STR(TIH(I,.T), 2, 3, AT(IC, 4T) ,FACCHIX(RC)H ), LARCLE (7
)y AT (16, 73) ,FACCHEX(B2) ), STRIT2H (T, 0), €, ),
AT(17,5) ,FACIHEX(8C) ), 1LABFEL (), AT(17, 23) ,FAC (HEX(P2) ),
STR(TS(T,.T), 9, ), AT($7,4%) ,FACCHEX(RC) ) LADML 44
Y, AT (17,72, FACHEX(RD) ), BTR(T24(T, 1), 12, 3),
AT(18,5) ,FACHEX(8C) ), LARMLE(S) . AT(1R, 3, FACUHINX (P2) ),
STRITAS(I,T), 15, B, AT(AR, 457, FAC (HTX (RCY ), LALMT 4(
€),AT(1R, 73),FACIHEX(R3)) , STR(TD4(1,.0), 18, 3),
AT(19,5) ,FACCHEX(RC) ), LARFLE(T), ATC1D, 3, FAC(HIX (R ) |
STR{TI$(1,.0), 21,3, ,
AT(21,20), "NDTE - ‘NNN’ MTANT THAT THC PRECEDINT WOOF 10 1

ETATE® , AT(L5, B0), *PRCCEDN !
L]
t
'
[}
]
1
4
[}
t
)
]
1
'
]

ARRED" ,
AT(24,5),"TQ ENTIR CHANGES PREGO ENTER ",

KEYG(RIN(O))

IF Z4% = *YIS* THRN G2 = Q2 + 1 FLEE JMRP270

CONVERT 1 T STROTL14(012), 24, 1) PIC(#)

CONVERT J TD STR(TI1(017), 25, 1), PIC(#)

STR(TUIL(GID), 1,23) = STR(T24(1,.T), 5,23

JMPRTO:NCXT T

NCXT 1
IF Z49 = *YEG® THEN STRRDUTES, €, 1) = "A"
IF Z4% = *YES" THEN GOTO JMPERO FLSE GOTO JMP 190

JMPPRONIF A = DR THON JMP220
IF 74%="YES" AND STR(ROUTFS, 7, 1) HIX(DD) THIN TMr200
B = ROI:C = RO4:D = RON
ACCFPT AT(4,70),FAC(HTX(24)), G4,

AT(S5,10), "YOU! HAVE REGUESTID A CHANGE TR RITFWTTION FORT,

AT(E, 5, FACIHEY ARG ) (A, CHIPL),

AT(E, 10, "IN TH" , ATL(C, A7), FACCHIX(RC)Y Y, TYPFE(QT 1), CH(PDY,

AT (6, LRH_EN(TYPI4 (0L ), "COMAMTTY ",

AT(7,10), "THIC WTLL CALGE A CHANCE TN THE CONTTRUSTION VITo
TOR. THIZ FOUR",

AT(R, 10), "PARAMITTIRE WHICH DIFINT THIC VICTOR ARC DTSRI AV
D BE_DW FOR",

AT(2, 10), "REVIFW AND/OR CHANGE®,

AT(12, 10), "RETENTION® (ATCIR, 4T) . D2, PIC(H#EY, T (312, 457),

"PER CINT",
AT (14, 10), "MINIMIM STRVICE REGUIRCMINT® AT (14, 47) , RO,
PIC(H ,AT(14, 4R) , "YEARSY,

AT (16, 10), *RCTENTION PRINT"  AT(16., 4%) ,RO4, PTC (##),

AT (16, 4R) , "YIARSY,

AT(IR, 10), "CARTTR STADLT PRINT", AT(IR, 45, RO™, PIC (449,

AT (1R, 4R)  "YIARC",

AT (21, 10), ® R 3 T3040 4 S 313132 4034040 33 334040 R0 13403300
AR AT S A

AT(23, 10), "PRESS FNTIR TN MAKT CONTTNUATION VECTOR CaNGre

~
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SECTION II: INTERACTIVE ENTRY/RIENTRY ROUTIMCS

B110 KEYS(BEIN(D))

B120 JMP220:RO2 = BiRO4 = C:ROS = D:ROP=NT/100

B130 IF Z4% = “YES* THEN STRRDUTES, 7, 1) = *A" FI.OF GOTO JMPss0
B140O GOTD JMPIRO

-
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SECTION IIXI: MULTIPILE RIN SCT UP ROUTINGS

81€0
8170
B1B0O
81930
B200
B210
B2
8230
B240
B250
B2GO
B270
BIBO
Ba20
8300
8310
B320
8330
8340
8350
B3¢0
8370
B3RO0
8330
8400
8410
8420
B4 30
B440
B840
B4G0O
B470
B480
8420
8500
8510
80
BS30
8540
B520
BSE0
BE70
B580
B530
8¢.00
BG:10
BC20O
BC.30
BG40

L 2 2 212 Big R iE 2 0 Ris 2L L L DRl L R L R R R Rt rL R R b tE L PR AR Lt D ie DA AR TE L i £E I PR LR AR B SR L RS 1R CR A

* MATIPLE RUN SCT {8 RDUTINECS PIRMIT SCLECTING ¥
» GROUMS OF SURCIMMUNITIESG WHICH HAVE SIMT AR CHARACT ~ #*
hd ERISTICS FOR SEOUTINTIAL SOLUTION WITHOUT USER ITNTTR- 4
* VENTION.  ANY NUMZER OF GRIUIPS MAY B SPICIFIED.  THE ¥
» DEFAILT GRMUPING CIRRESYONDS TO THE PRECENT LNDICR - *
* GRADIWTE. TRATINING PIPCL INCE, +*
A 34 360 35 46 435 473 T3 T35 413 A FLAE AR 3 F37 AEE 1 LI AL AN P340 4 IS 303 4030 AL BB R A AL
JMPR00: /HMULTIPLE RIN SETILER ROUT I/

IF L6=16 THEN GNSUR’ RS
I.€.=0

INTTC(HEX (20) YGRIUPS, TERMUIPS, ROUITICY, K4
749 = “YES"

BGROUPE = "AAABAACRCCRARCOON T FOGOORIEO0"
ACCERT AT(R,AD), "NAVAL. AVIATOR COMMUNITY SFLECTIONS, e
AT(2,70) ,FACIHEY.(D4)), G4d, !
AT(3, 30), "(MLTIPLE RUNG)H™, !
AT(S, 10), "YOII MAY ARRANGE AVIATOR SURCOMMUNTTIFS INTO GROU!
PG WITH", e
AT(E,10), "SIMIAR CHARACTIRISTICS TO SUMPL TV THT PROCESS
OF DEFININGY, -

AT(7,10), "PARAMITIRS.  ADSIGN A STNGLE CHARACTIR GROUC INT!
NTIFIER TR", '
AT(B, 10), "EACH SIECOMMUNITY PLI.OW,  ASTIGNMINT OF ‘2R007 O
R ‘SPACE’", '
AT(2,10), "WILI. FLIMINATE THAT SURCOMMUNTTY FROM THT Rine,
AT(11, 100, "COMMUNTTY" ,AT(11, 33), "GROULY , AT(1 3, GO, " COMMUINT ¢
TY",AT(11,73), "GROUP", '
AT(13, B), "LIGHT ATTACK" ,AT(1R, 301, STRIGROUME. 5, 1), AT(1 7, 43
Y, "MARITIME PATROL",AT(13, 7%)  STRIGROI,Y, 12, 1), -
AT(14,8) MFIGHTEIRY (AT (14, 37) STR(GROUPS, 2, 1), AT (14, 4R, "l &
MES MK 1N, AT (14, 75, STRIGROIPE, 2, 1), ~
AT(15,8), “MEDTIM ATTACK? ,AT(I5, 30), STR(GROIMS, 2, 1), '
AT(15,4R), "LLAMPS MK TTIT1",AT(1E, 75), STR(GRAUNE, 10, 1), '
AT(16, 8), "EARLY WARNING - VAW" AT (16, 30), STRICRMOINY, 4, 1),
AT (16, 48), "ELECTRINTC WARTARE - VG", AT(10, 70), STR(GROUPS, 11,1), !
AT(17,8), "ELECTRINIC WARFARE -~ VAG", AT(17, 30), STR(GRMNE, %, 1), !
AT (17,48, "FORCE SUPPMNT -~ JTT", AT(17,7%) , STRIGROLPY, 12,1),
AT(1B,8), "CARRICR PATED ASW", AT (18, 30), STRIGRO,L, €, 1), '
AT (18, 4B), "FORCT SUPPORT - PROP*,AT(IR. 75), STROGROUML, (3, 1), !
AT(13,8), "HELICOPTER ASW" (AT(12, 3%, 5TR(GRMIME, 7. 1), -
AT (19, 48), "FORCE SUPPORT - MHELO" . AT(12,7%) ,STR(GROUME, 14, 1), e
AT(Z1,10), *RIN DESCRIPTIMN: *, AT(21,30), Fi4s., ‘
AT(23,10),°TD RETURN TN BASIC MINLU - PRESEM,
AT(23,.60),"Pr-16", '
AT(24,10),*TO CONTINUE WITH W0 SURCOMMUNITINS - PRESON,
AT(24,€0)," ‘ENTER’ ", '
KEYS(BIN(OARINCIE) ), KEY (MDY, NOALT GOTO JMPR10
IF M5 = 16 THEN 749 = "NO® ELOC GDTD JMPI20




SECTION III: MULTIPLE RIN SET UP ROUTINCG

RCEO INTTHEX (20) )Ga%

BGCO GOTD JMP110

BET7O0 IJMP310:IF MG = 10 THEN Z44. = *NO"

BCBO IF M5 = 1€ THEN JMPi1i0

BGC30 STR(GROIFY, 1, 15) = STR(BCROIFYE, 1,1%7):0=1

o A————

'w——»p.,

B700 JMP320: /#NFD GROUP SELCCT IONS:/
B710 ACCEPT AT(2,20),"NAVAL FLIGHT CWTICIR COMMUNITY SOLOCTIONS', !
. B720 AT(2,70) , FACIHEX(24)), G4, '
: B730 AT(3,33), "(MITIPLE RUNG)", 9
B740 AT(E, 10), "NAVAL FLIGHT OFTICIT SURCOMMIMITIES MAY ALSO Pro
B750 GROUPED*, '
R760 AT(E,10), "RY ACSIGNING GROLF IDENTIFICRC.,  USC CAUTTON T
B770 AGSIGNING, s
, B780 AT(7,10), "GROUP INENTIFIFRS, IF IRCWTIFICR TS THE CAMr Ar
B790 ONE LISED®, !
B300 AT(B,10),"FOR PI' 0TS THAT WD SURCOMMUNITY WILi RC TNCH UL
BB10 D WITH THE", !
] RS20 AT(3, 10), "PREVIOLISLY DETTNED PIL.OT GROIP,", '
8330 AT(11,33), "COMMUNTTY*  AT(11,53), *"CROLT", '
« RB4O AT(13,2%), *FIGHTIR" ,AT(13, 57), STR(GRMAIME, 17, 1), :
BBLO AT(14,25), "MIDUM ATTACK® ,AT(34, ©0), STR(GRMIFS, 1R, 1), *
BRED AT(15,25), "EARLY WARNING - VAW*,AT(1G, F0), STROGRMUPE, 13, 1) !
R370 , AT (1€,25), *ELECTRONIC WARFARE - VAQ" ,AT(1C, B%), '
BRBBO STR(GROLFS, 20, 1), ‘
BB30 AT(17,2%), "CARRIFR RASFT ATW*,AT(37,50), STR(GROUNS., 21, 1), !
8300 AT (IR, 25), "MARTTIME PATROY *, AT (IR, 055, OTR (CROUNE, 22, 1), ‘
B310 AT(13,2%), "ELECTRONTC WaRMART - VO*, AT(13,55), -
870 STR(GROUPL, 2C., 1), :
BIZ0 AT(20,2%), "FIRCE SUPPORT - JIT*, AT(R0, 50), STRGRAUPE, 07, 1) !
R340 , '
B2E0 AT(21,75), "FORCE SUPPORT - PROP", AT (21, %5, '
B2E0 STR(GRDI P2, PR, 1), s
BO70 AT(22, 10),*TN RITURN TN BASIC MONU - PRIGOM
B3RO ,AT(23,58), "Pr- 16", '
‘ B8990 AT(24, 10),"TD CONTINUT MlA TIPLE COMMUNITY RUN - PROGG !
\ 3000 ,AT(24,58), *FNTER", !
- 9010 KEYS(RIN(OIARTN(IE) ), KTV (ML), NOAL T GOTO JMP2R30
; 3020 IF M5 = A€ THEN Z4% = “NO* F£ILSF GOTD JMP 40
1 3030 INIT(HEX(20))Gas '
: 3040 GOTD JMr140
‘ 050 JMPAINLIF MG = (€ THEN 744 = *ND*
/ 06O IF M5 = 16 THIN JMPL10
3 9070 STR(GROIPS, 1€, %) = STR(RGRMUNE, 16, 1%)
* 30B0 IF @ = 1 THCWN JMPI70 f
3090 JMPI4L0: /#EI IMINATE BILANKS®/ 5
2100 1. = 1 4
2110 IF STR(GRNUPE, 1, 1)="0" AND POC(CTR(GRMINE, 2, 14)<3" *)=0 THN ' l
9120 INIT(*O* )STR(GROMS, 1, 15) !
9130 IF STR(GRMJIPE, 17, 1)="0" AND POC(ETR(CROLPY, 1R, 1)< =)=0 THTN |
9140 INTT(*0")STR(GRMUIY, 1€, 15) ’
[
)

B-20
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SECTION ITI: MULTIPLE RIN SET U ROUTINES

3150
910
9170
9180
231930
33200
X210
920
9230
9340
92=0
32CO
3270
RO
330
2300
3310
3320
9330
2340
9350
3360
3370
2380
3330
00
9410
3420
3430
3440
3450
Me0
3470
IR0
3430
9500
9510
2520
9530
%40
9LLn
L0
23570
25130
95930
.00
é10
620
€30
940

1IF POC(GROUPS<S"0")=0 THIN JMP 200

FOR G = 1 TN 30

IF STR(EGROINMS, @, 1) = "O" THCN STR(GRAICE, @, 1) = "0

IF STR(GROUFE, O, 1)<3% * THEN JMP2CO

FOR K = 1 TOD 30

IF STR(GROUPE, K, 1) <> STR(FGRMINE, G, 1) THIN JMP 350
STR(GROLIPE, Q, 1) = STR(RGRNUPE, 0, 1)

GOTO JMP3ACO

JMPIGO: NEXT K

COWNVERT 1Lt TD STR(GROLINY, G, 1), PTC(#)

FOR K = @41 TD 30

IF (STR(PGRMUFE, K, 1 =CTR(PGROL,S, 6, 1)) AND (SIRCGRONITS 1K, )= ")
THEN STRGRDUME, K, 1) = STR(GROUMY, O, 1)

NEXT K

LY o= L1 o+

JMP G0 NEXT @

JMPR70: COMS. = "PRECGS P10 IF YO WANT TO BYPASS THTIS SCHITN 7O
THIS GROLIP®

STR(G4T,1,6) = "GROLP "

TGRAIPE = GROUPY

Q12 = O INIT(HTX(20))T114¢)

FOR P = 1 TN 30

IF STR(TGROIFE, P, 1) = * " OR STR(TGROPE, P, 1) = “0" THEN JHr400
GRS = STROTGROUFL, P, 1)

STR(G449,7,1) = G&Y

INTT(HEX (P01 )YRDUTFS

INIT (HEX (R0) IPR%()

L4 = 1

FOR @ = 1 TN 30

IF STR(GROUFE, B, 1) <3 65§ THIN GOTO .TMPR20

M= @

IF M 15 THEN GiL = M - 15 ELSE GLf = 1

GOTO JMF RO

JMP3R0: CONVERT M TO M, PTC (4#4)

OPCN NODISPLAY #1, 10, FUE="SOURCT", LIRRARY= *(TTRIEQ" .
VLM = "V SR

OFPEN NODISPILAY #2, 10, F1) F="CARFIR", | TRRARY="OIF RO,

VLM = * YOy_Grn

WRITE #1,UCING FILEFORM, T, G11, %, O, 718, 7P4, 734, A%, TYPI4(01 1),
S1(A11, 1) SOV, D), 81011, D), SO, 8, GORIL,R1), COCRIT, Ty,
GO(A1,S142), 04T, D7, G011, S116), GOIRIL, B147), CORLY, Siapy,
TCO(AT (011, 5-3),P) , TCOALIOLL,E-), ), TCOLAT (G5 1, R-2), 4),
TCOAL(OI1,5-3),5),POC1),PO(R) PO, ALIRY L, SU4D) AT (013,011,
AL(B11,RB144),A1(Q11,9),R05,RO7, ROT, RO4, RO

WRITE #2 USING FILECAR, M3, 017, T134(), PRNG, PROF
STR(TGRMOUINS,Q, 1) = » *

STRIP2L(I_A) 1,20 = TYPIE(QL1)

IF M1 THEN STROPPLU.4), P65, K= (NFOY* FLOT STR(PDS.( 4), 2T, 45 =
" (NA)"

Lo = Lot

B-C1

¢
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SECTINN III: MULTIFPLE RIN SET LIP ROUTINGS

S50
€0
.70
aARrRO
30
9700
9710
720
9730
740
3750
S7€.0
770
780
S730
91300
2B10
330
V20
2840
¢MBO
9360
3B7O
2830
91330
993CO
9910
9320
9230
2940
XISD
IGO0
9370
iz
¥330
10000
10010
10020
1003230
10040
10050
100€.0
10070
10080
100930
10100
10110
10120
10130
10140

CLLOCE. #1
CLOCE #2
JMPRI0: NEXT @
ACCEPT AT(S,30),FACIHEX(RC)Y), Gad, AT(E, 40), "COMPLITIR",
AT(7,28), "SURCOMMUNTTIES  TRCILUNCD®,
AT(10,25) ,FAC Y. (RC)) ,FPRE(1),
AT(11,25) ,FAC(HEX (RCY) ,PRE(2),
AT(A2,2%) ,FACHDX(RC) ) (PRS(R), AT(13, 27 , FACHIX(BC)Y ), PRL(4),
AT (14,25 ,FACHEX(RC)) ,PEE(S) AT (15, 2%, FACIHIX(RC)Y)  PR3((),
AT(16,25) ,FACCHEX(8C) ), PRE(T) , AT(17,25) , FACIHTX R0 ) PR (R,
AT (18, 25)  FACHIX(RC)Y) PRS2, AT 19, 2%) , FACCHIX (80, PAL (10,
AT(22, 10), *TD CONTINUD WITH NCXT GROUP PRESSY, AT(22, 000,
"PREGS ‘ENTER’ ",
AT(24,10),*TD REINITIATE THID GROU, SOLOCTINN PROCITS PRECT
"L AT(R4,66), " PF- 16" ",
KEYS (BIN(OIRPRIN(IC) ) KEY(LE)
IF L6 = 1€ THCW JMP300
JMP400: NEXT P
MAT TOT = ZER:MAT TOTA = ZER:MAT TOTN = ZC6R
INTT (HEX (20) YMGROLPY
TORAUMS = GROUCS
FOR 14 = 1 TO 30
IF STR(BGROUNCS, T4, 1)="0" THIW 1M 1640
IF STROTGROUPYE, T4, 1="0" THIN STROMCROUPE, 14, 1)="Y"
IF STR(TGROUPE, 14, 11="0" DR STRITORMUMS, T4, O ="#" THTN IMPE i G40
GET = STRITGRDUME, 14, 1)
FOR 1% = 1 10 30
CONVERT 15 T 19, PIC(##)
1IF STR(GRDUMS. 15, 1) <3 GSE THON JIMr 620
OPEN NODISPLAY #1, 10, FU.C="SOINRCL" L IBRARY= "ONTRICQ” , VLM, =" Vi =%
5"
OPER NODIEPLAY #2, 10, FUL="CARTIR" | IDRARY~ "0 TREG" , VI UM =" 0L 50
cH
READ #1,KEV=1%, USING FU_EFORM, M, Q11, S, O, 71, 77, 779,
A, TYPIS(R11),S1(011, 1), S51(R11, 2,51 (Q13,3),51(a11,8),
GO(RIL,51),60(R11,5141),G0(Q11, 5142, 0T, N7, CO(R1L, G140,
CO(RTL, S147),60(R1), S14R), TCO(AI (Q11,S5-3), ), TCO(AI(R11, 5 ), ),
TCO(AL(R1L, S ), 4), TCOAL(RIL, ST, %), PO, PO, PO,
AL(QRLL,S142) , A1(R1T, ST+, AT(Q1Y, B114), AT (A11,2),
RO1,ROZ,R0O3,R04, RO™
CLOST #14
READ #7,KEY=1$, USING FILECAR, ME, @12, T1i4(), PRO4, PROC
CLOSC ¥
CONVIRT 9 TO M
IF Q12 = O THEN JMP410
FOR K = 1 TN Q172
CONVIRT STRUTHI13(K), 24, 1) TD 1
CONVIRT STR(TS12(1), 2%, 1) TN J
STR(TH(T,.0), 1,23 = STRITUIF(), §,23)
NCXT K

- .t e Em e e e ot -




SECTION Iil:

————a

R

ek y o

ML TIPLE RIN SCT UP ROUTINEG

10150 JMi410:

101€0 B3 = 1

1\7T0 FOR 1 = 1 TD 7

10180 FOR J = B32 TN B3> 4 NO(Y) - %
10130 ROCT) = AROCT)

10200 NOXT 7

10210 B3C = B3> + NO(D)

10220 NEXT 1

10220 E © SOR(ROZ/ROC1))

10240 FOR 1 = ROD + 1 TD RO4

10250 RO(I)Y = E

10200 NEXT 1

10°70 E = ,904%(( (.45 4+ RO/ (2RO 317D
10280 FOR 1T = RO4 + 1 TD ROG

102230 RO(I)Y = E

10300 NECXT 1

10310 GDSIE’ 63
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SECTION IV: REQUIREMINTS COMUUTATION

10330
10340
10350
103¢0
10370
103810
10330
10400
10410
10420
10430
10440
10450
10460
10470
10420
10420
10600
10510
10520
10530
10540
106Y

10500
10570
10580
10530
10600
10010
10620
10630
10640
10650
10660
10670
10680
10630
10700

LXTE RIS E S RINTRTSRIE 22 TR RIS FURTE BN IE RTE IR R S IR Y R IR R[ETR TR IR RIS ST SR R e S R
# S
»* MODIFICATION OF DATA COMILETE, BICTIN ROCQUIRCMINTS 3
* COMPLITAT ION> Bl
» 3

L 2e 20 L 0 SIS i R TR IR PR tR S R R R T R L I IS R PR R SR L TR L R T R e TR LR TR TR F AR T RAT TR TR - TR IT TR PRI T PEIE &

MAT DO = ZER: DAT=0LT/100

IF M > A THEN P=4 FLSC P=3

IF M31% THON B=C F.SC R=4

/HFLEET TOURGH/

DO(1,1) = SU(RTL, DRSURLL, DIFCI(RLY, DHHCT(R1T, MY (COCRTT, )4 !
GO(RIL, P+ 1)) HOL{ALT, VI 4AUY (QLI, P42) 1A (Q11,P14)#CT (15, 1) ~
GO(15,P+12)

DO, @) = GORTI,PHUHCL(OIT, 1 4AI IR, PH U +ALLOTS, P Ia)301 (10, 1)1
#GO(1E, P4 1)

NO(1,3) = GO(RLL,PITSI(GLS, 1) 1AUX(GLI,P)

DO(1,4) = AT(RLL,P+4)¥S1(15, D*GO(15, P)

/% FRT TOURE %/

DO(R, 1) = GO(RLI,P+R)

NO(R,2) = GO(ALY,P+7)

A=2

IF GO(G11,10)030 THIN A=1

IF GO(QLI,7)=0 THEW A=D

IF M>1S AND GO(RLL, 100 =0 THFN A=0

DO(R, ) = GO(RLL,P1C)-A

NO(R,4) = A

/4 TRATNING COMMAND TOURS (LTSS FIRCT TOUR) #/

IF M35 THEN A=R ELST A=

DO(3,2) = AT(QRLL,PADHTCO(AI(011,A), 1)

NO(3,3) = ALIRIL,PIRFTCOAL(QLS, A, D)

/% OTHCR RECQUIRIMINTS %/

IF M:15 THEN B=2 L0 R=5

FOR I = 1 Ti) 3

IF 1=2 THEN N=1+4 EL ST N=T43

FOR T = 1 TO 4

DO(N,J) = AL(GI L, P+DIMOTI(I, R T)

NCXT 3

NEXT I
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SECTIDN : NCTWORK SOLUTION ROUTTNCS

10720
10730
10740
10750
107¢0
10770
107850
10730
10200
10810
10820
108320
10840
108Rr%0
108360
10870
108310
10830
10300
10210
10220
10930
10340
1090L0
109¢C0
10970
102380
10990
11000
11010
11020
11030
11040
11050
11060
11070
11080
11090
11100
10
11120
11130
11140
11150
111¢0
11170
11180
11130
nme

B4 4530 I TH 0 THIE RE4E 25 35 T 3102 Jed 4020 4L AE AT0 40 B AR A0 1 B3 4530 430 4040 41 B 4TI 3003 4 2 40 420 4 e

* B
» BASTC RCQUIREMENTS COMPUITATION COMPLET, +*
» BrGIN NETHRORK SOUTION PRODCIDIME,.  THT MATRIX 3
» DOC ) I8 NOW 1I.0ADID WITH Al VAL UIS EXCEPRT TRASOM ¥
* FIRST TR AND FROCTGOIONG. EDUICAT IO, RECTN 3
# CALCLILATION OF CHTRICS TO INWWT 1MaTRIX, INVYTO 10 2
i WODRKING FTILE. 7
# INVTL(R, -) = TOTAL L INT i
3 INVT (2, -) = CUMILATIVID TIWVITNTORY L TUNC ¥
3 %
FH20 30 4030 20 30 36 30 40D 3r3: 4637 3048 B0 46 %3 4T 3030 4T BB A 3230 9545 41 B0 ISR 3 3o 40 A B FeSHALA Ae3E
NDe = 0

IF M < 1R THEN I = LS L = 2

FOR T = 1 700 7

Q3BT = O

FOR J = 1 TD 4

QRA(TI,TIY = DOCT,0)

NECXT T

NEEXT 1

FOR J =~ 1 TD 4

FOR 1 = v I0v 7

D2 = D2 4+ DOCY,.T)

NEXT X

NEXT J

Co = 1:ROR = O

FOR 7T = 1 TN 30

ROR = RO + CRF(T+ROCTIY

Co = CEMROC

NEXT T

Fe =

FOR Y = 1 T 18

Pe = PIHROCT

IF I = 12 TIHEN PY = P

NEXT J

DLT = TCOAY(OI 1, 1), 311 ) 4 PEPO(IERY 4 POCDRTT 4 1/C

10 = DO/ CROR/ (DECS 1L/ -DLT)

GNSINY S3CTO)H

GNOIN’ €7

JMPUIRO0.ROM COMPUITT TRACOM FIRST TOUR NUMPRERE,
IF M21S THEN L=t FLOC =72

NOCR, VI=NOCR, DIATCOAT (O1S, 1), 341 IRTNUTO( R )
RCOMCUTE PROCTECTONAL FDUCATION NUMITR S/

POCE, 1) = NOCE, 1) + PODIHTNVTOL P47
PDO(GE, 2> = DO(C,D) + POCRIRTRNTOC LN +1 /7
NO(E,3) = NOE, ) 4 POCRIRTRVTOCIRY#1 /7
PDO(E,A) = DOE,4) 4 PO(RIHTRNVTOCIR) I/
NRO=0

FoR J = 4 TD 4




AR - A

F ‘ SECTION Vi NETWORK SOLAUITION ROUITIND

3 v
‘- 11210 DROTY = O
: 11220 FOR X = 1 T0V 7
: 11230 DRJ) = DROJ)Y + DO(T,.T
' 11260 NOXT 1
v 11220 DRO = DRO ¢+ DRI
' 11260 NOXT T
v 11270 /# COMPLITE FRONT FND NMUIMRIRT #/
¥ 12RO CONVIRT STR(T24(3, 1), 1, )T T2
f : 112 COGIG Y B0, Ti2, TKWTO(2L)#P0C1) , 3, 1)

; ' 11300
| 11310
11320
11330
11340
11380
11360
11370
11330
} 1 11320

11400
11410
11420
11430
1144
11450
11460
11470
11420
11420
11500
11510
11520
11530
11840
] 11050
11560
11570
11580
11820
11600
11610
. 11620
1 11620
11640
11650
11660
11670
116R0

11630
! 11700

e ey PN o ive P T

NO(3, 1) =ROUNDC (DO, 1) -0, 4)

I14(3, VI=ROUNDCTR, &)

O7(R, =T

Ti2=TaR2+1

CONVTRT INT(CPH, ) TO STRIT24(A, 1), 2, ), PTC (###)

FOR I=1 TN TR(H

TNVT R, =TT (3, TH4TR(T41)

TNVT (R, TY=TIRVT (R, 1) -TR(T41)

NCXT 1

/% COMPUTE FILFT FIRCT TOUM LINCTH %/

CONVERT STR(TA%(E, 10, 1,2 TN Ti1

GOSN EE(TIR, TL1, 12,8, 7)

nN3=C

GOSN’ S5¢0, T31, TRVTO(RI)I#(1-POCLI), 1, 1)

IF (DRCHZDOCT, 1) TIFN JHMP {147 JHFTNERTASE T§ 1%/
IF (D2+CH=DOCT, 1) THEN JMP {142

JMP1I43 5 Tii=Tit- JEDCORCASE T/
GOOULL EE(TYA, TI1, 14¢R, 1), 1,

na=C

COCLIN En (0, TH1, TRUTOC NI # (S -POCIY)Y, 1, 1) i
IF (DI "DOCE, ) TIEN TLTEs Lo T 14

GOTD MM 1147

JMEIAD 1 Ti1sT114)

GOSN BN (T2, T, 143, 1), 1,

n3=C

GOSLN SECO, T, TUTOL DX (L- PO Y, 1, 1)

IF (DRACHPOCT, 1) THIN JHMP 1142 FI 08 TME1 147

JMP 147 GARINY S50, TH1, TNUTO () () -POCII ), 1, 1)
COSHE €100, TRVTOCRID*(1-POCIY)Y, 1,1, 1)

POCL, 1I=ROUNDC(DOCT, 1Y C), 4)

14 (1, 1)=ROUNDCTID, 4)

BT, $)=T11+7

CONVITRT INT(CP, %) IO STRATITCL, 1), 3, D), PTG (#84)
CONVIRT T11 TO STROTRS(1, 1), 1,7, PTC (#8)

CONVIRT T31 TO STROTOH(L, 2. 5.2 PIC (#39)

GOGIMY Gr(Ti2, 711, T4(, 1), 1, 2)

FOR I=1 TN TROI)

INVT (1, INT(TAR/7 824 T = TNUT (8, TNTCTIR/0 0 T TR T 1)
TNVT (R, TNT (T /782 T = TVTCR, INT(TAR/8210 1Y) TRIT 1
TP INVT (R, INTCTR2/100 1)) <0 THENW TNVTOR, INT(T12/525 1)) =0
WEXT 1




SECTIMN V. NETWORK SOLUTION ROUTINCD

Y710

; 11720
; 11730
§1740
11750
Z 117€0
3 1770
. L1780
. 11730
' 11800
b agso
11800
118230
! {11740
! 118n0
: 11860
: L IBTO
11830
118220
11200
11210
11370
11220
11240
11250
117260
11270
11280
11230
12000
{12010
12020
120730
12040
12050
12060
12070
1208R0
12070
12190
]12130
12120
12130
15140
: 112150
: 12160

NIRRT T "I £ eGP e . -

12170
{ ftizis0
12130
12200

POCL, VY=NOL, 1)-C

IF DO, 140 THITN DO, 1=D
DOCL, 1)=RMUNDINOCL, 1), 5)
1401, 2)=ROUNDCIR, 4)
Q7(A, M) =T12+4T11+47
CONVIIRT INT(CR24. %) TO STRIT2%5(1, 7). €, ), PIC (##4)
Ti3=Ti1+7

/¥ DICTRICUTE FIRST TAUR MUJTTLIT 2/

S10=1

MAT TE = ZER

TE(R) = 16(,1)

FOR 1 = @ TN 7

CONVERT STROT24(T1, M), 1, TO T2

IF DOCT 1Y <= O THTW T4 1200

I STR(T24(1,2), 3,2 = “WNNN" THTN JMr 1200

IF T6(T) <= O THTN JMPisno

7% COMPUTE FILWn 4/

IF I=€ THEN JMP210

CRCUR Y BCTAR, I, TCATY, X, 2)

COCURY CH(TIR, TC(T1Y, 1,2, 1)

GRTN JAP 1220

JMCL230 2 /HPROFTOSTOANA,. DIV OPWICINT 3 7

GOSN’ COTI3, TR, 76, 2, O)

JIMOLRR0 ¢ /ACOLLECT RESIR TS/

POCT, VI =ROUNDC(DOCT, 1)-CY, %)

14T, D) =14CT, 2YARMUNC (T, 4)

Q7(T, )=T114TR4R

CONVIRY STR(TAS(T, 2), 3.3 TM D7

CONVIRT (DRHINT(CT . D)) TH STROTR2(3, 7, 3, ), PIC (#43)
TCCIv ) =TEAT431)+DLT

GOTO JIMPin30

JMEAR00:C = 007 = 01 = 0

TEATI41) = TECI41)Y + TE(D)

O7(1,2)=T33+4T4 R

JMC 230 NCXT 1

/HCOMPUTE OUT OF AVIATIONG:/

IF TEARYL=0 THIN JJMM 1200

CONVIZRT STRAT24<7,2), 4,7 TN T/

GOCUT /. SECTA3, T2, T6(80) .9, M)

GOSUB’ €3(T13, T6(3),.92, 2, 1)

DUTA(D) =0T ALY CR

16(7,2)=14(7,2)+ROUNDCTZ, 4)

JMP AP0 ¢ /HTND SECOND TOUIR COMPUTAT TG /

IF ZAE<3"YES" THCN JIME33ano

Ce="AT END TOLR TwWO"

STOP *FHD TRUR TWD - P 14 FOR DATAY

JIMPARC0 ¢ /AROGIN ITERATION ON %/

/% MaXImAaL FILDW ALCORITIM #/

FOR J = 3 TR 7 /% TOUR
MAT TG = ZCR:mAT T7 ITRAMAT 140 = 7R

NUINTTR %




SECTION Vi NUTWORK SOLUTION RDUTINLS

12210
12220
12330
12240
1220
12260
12370
12280
12290
122300
12310
12320
12330
12340
12300
12360
12370
12380
12320
12400
12410
12420
12430
12440
12450
12460
12470
12430
12430
12500
12510
12520
12520
12540
12550
12560
12570
12580
12570
12600
12610
12620
12630
12640
12650
12660
12670
126R0O
12630
12700

MAT Y41 = ZKR:MAT R2 = ZIR

FOR N = 1 TO 7 ¥ SDURCE NODE 3/
Ti3 = Q7(N,.T-1) ¥ GTART TUMT 4/
IF T12<PROD4 THEN 510 = o

IF T13:=PRO4 AND TiR<PROC THEN 510 = 2
IF T13:=PRO% AND T13<=PROGIAZ THTN 10
IF TIR:PROCA4R THIN S10 = 4

FOR I = + TD 7 JEDEST, NODT 4/

IF 14N, J-1)=0 THON JMP 1300

IF STROT24(1,.7), 38N, D ="WNNN* THOW TMP 1300

CONVERT STR(T2$¢1,.0). 1,2 TD T2

IF J=7 THOW T2 = 311-07(N, J-1)

GRS’ STA(T13, T2, 14N J- 1), 1,.1)

T =(CA/CI¥POCT,E10)

T40(N, 1) = G2 7% TNITRICR NCTWOD) Pl 27
R2Z(N, 1) = I4(N,.J 1)/02

= 33

JMEI3CON I STROTAT (T, I, 2N, ) = "NRNY THEN T40(N, T) = O
IF T40MN, DHETCN) THCN TE(N)Y = 140N, 1)
NEXT X

NEXT N

IF ZA$-3"YES”Y THEN JMP2007

CH4="TIR - NETWORK SETUE comeirmsn
CONVERT 7 TD STRCH, €, 1), PIC(H)

GG 16

JIMP30C7:

/% L0CAL NECTWORK STY-10 - ATCIGN FLDWT 38y
FOR N = 7 700 1 ST %

FOR I = 1 TR 7

IF TEANY = O THON JMP L1738

IF 77410 = O THEN JMrL3772

IF TAOMN, 1) = O THEN MM R770

IF TGO < T40(N, 1) THITW OF = TE(N) FLOT QL = 140(N, 1)
IF QET7(1) THEN QT=T7(1)

TEONDI =TEOND -G

T7(1)=T7(1)-Qn

140 (N, T)=I40(N, 1)-Qr.
141N, TY= 141N, TGN

1IF TAO(N, 1)=0 THIN TCAH) = O
JMPART2INCXT X

IMP 375 sNEXT N

/% PROTSTNANY ACCTGNMINT Comet 1T 3/
/¥ CHECK TC/T7 FOR NG %7
JMP$AC K K20

FOR N = 1 TD 7

IF TEOO 0 THIN Ki=N

IF T70N) -0 THEN KD=N

NEXT N
IF K{=0 OR KZ2=0 TN M0 ¢ /% MAX FLDW - Ol =
/% FLOW NOT MeX - DEVELDD AL TERNATT. PATHE %/

/% SET COINTERS %/




SECTION Vi NETWORK SOLUTION RDUTTIES

. 12710 MAT TI29=ZER:MeT ToA=7ER:MET TIR= ZIER AT Too= 2R MAT Ti7=7T N
] ARTE0 TIMKL) = 1018 = 4
12730 IF TEKDISTTOD) THEN QF = T7KD) FLSC 05 = TC(KY)

; 12740 N1 = K1:13=1
! 12750 T17(K1)=1
12760 JMP13E22 IF T40 (N LKD) <=0 THIN TIMP 1307
12770 IF JAO(NL, KU)<ON THEWN Q5 = I140(Ni, K™)
127RBO TIR(LE)=K2: TED L) =08
. 12730 GOTD JMr13crn,
' 12800 JMPI36G7: 15 13x=8 THEN TMPI 304
' 1PRAO FOR X = 12 TQ 7
12R20 IF TR1(1) = 1 THEN JMPi64 /¥ ONCXT 1+
1R300 IF I40(N1, 1) <=0 THEN JMP 1304
{ APR40 1F GRXT4A0(NL, 1) THEN OF = 1401, 1) '
- ARRED TRL(I) = i
T 12860 TIROLS) = 1:TAOULS) = QR It=X:ND- g
A2R70 IF L5490 THEN JM,i3ne
12R20 JMPLRNN: CAlL *(FTPRINY ("ARC COUNTIR FXCETIY, 1)
| 12830 GOTH IME 00
a 2300 JIMPLIRTA =i 59§

12910 GOTD JMM L300 /HCO T 1 OCHNE-
12920 JIMP 1364 NTXT 1
AR220 /% NO SATICMACTIRY PATI FROM Ny %/
12240 IMPI3T4 IF 1S = 1 THDW JMP IR0
12950 IS = 1.5
1296GD NP TIRU.CY 4
12970 11 TIR(LE 1)
3 12280 OF TRAR(.5-1)

12930 JMDREE: /% MOV TD FORWARD N OCAN 2/

; 13000 IF WNIH=8 THON JIMrsan
E 123010 FIR N = W2 TO 7
13020 IF TI3() = 1 THON JMP LROR
| 13030 IF T48(N, T3)<=0 THTN JIMP13CR

13040 IF QRBrT41(N, T1) THIN G = I43(N, T1)
13050 TIS(N) = 1
, | 13060 TIBLEY=N: TRO (LG =R N1=N: T2=1
- A3070 IF ILEr=47 THE N M8 AR
g 13080 1.5z 1
; . 13090 GOTD MR 200
3 13100 JMPLRGRNEXT N
; 13110 /% NO SATISFACTIEY PATH FROM T 3/
13120 JMP IR =) 6y
12130 IF 1.5 = § THEN JMPI3%Y
13140 IR = TIR(LE)43
13150 Nt = TIR(L.S-1)
13160 AB=TA2(.5 1)
13170 GOTH M 1307
13180 JMPIASIFOR N = + TO 7
13130 IF TE(N) <=0 THTN JMrixn.
13200 IF TA7(NO S0 TN JMPinD
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SECTIDN Vi NCTWORK SOLUTION ROUTINCS

13210
13220
13230
13a40
13250
13260
13270
13280
13230
13300
13310
13320
13330
13340
13300
133600
13370
133130
123330
13400
13410
13420
13430
13440
13450
134€0
123470
134R0
13430
13500
13510
13520
13530
13540
13650
A3%E0
13570
135810
13530
13000
13610
13620
13630
13640
1360
13660
13670
13680
13630
13700

Kl = N

TAT(N =1

MAT TIR=ZFR:MAT Ti9=7F:MAT T2l=ZER:MAT THo-71R
TIK)=1:N1=Ki: I3=1
GOTD JMPA36Y

JMP LIS ENCXT N

GOTD IMP 1361
JMPARCE: /7% CONNCCTED PATH IN TiR %/
/% Q5 IS MAX AVAULARLLIE CAPACTTY 3t/ j
TE(KY) = TE(K1)Y-Q%

T7(KR) = T7(KD)-Q%

N1 = Kl1:L€=1

IMP 372 Y40 (N, TAR(LE) I=T 40 (N, TIR(L.{)) -0

141 (NI, TIBULE) )= TAL (NS, TIR(L.€) )16,

IF LE=LS THEN JTMP 3R

LG=I_€1 1

T41(TIRU G-, TAROLEC) =145 (TAF(LE 1), TIRUE)Y) QN
T4O(TARUG- 1), TARULE)) =TA0(TIRO_E 1), TIRU. €YY 1O
N1 = T18(.6)

LG=i_6+ 1

GOTH JMF 1379

JMP 136 /7% DISTRIRUTE FLOWS %/

MAT T7 = ZER:MAT 142 = ZFR

Q4%, Q46=0

FOR N = A TD 7

FOR T = 1 TN 7

X45CN, TY=T45 (N, THI#RD(N, 1)

WEXT 1

TEA(N) = I6(N,.J-1)

Q4TS = @45 4 QT(N,.T-IFTH(N, T-1)

Q46 = GO + T4(N,.T-1)

NCXT N

Q71 = Q4n/04(.

IF Z1¢<3"YES" THEN JMPe0CR

INIT(HOX (20))C3

CH = *TODUR MAY. A FLOW SOLUTION REACHTD®
CONVERT J TN STR(CY, 6, 1), PIC(#)

GOSUR Y AG

JIMPa306.83:

/% TE CONTAINTG ACTUAL FLOWS %/

/% COMPUTE FLDWC 3/

MAT 140 = ZIFR

MAT T7 = ZER:MAT TR = 7R

FOR N = ¢ TD 7

Ti3 = Q7(N,J-1)

FOR I = 7 TD { ST 4

IF STROTR4(1,.0), 34N, D="NNN" THEN JMT 70

IF DO(I,S10) <=0 THEN JMPI 370

IF T41(N, 1)<=0 THIN JM 1370

CONVERT STR(T34(X,. 1), 1,.2) T T2




aihd S

SECTIMDN Vi NCTWORK SOLUTION RTINS

13740 IF J = 7 THIN T = 211-Q7 (N, T 1)

13720 DI.T=0

13730 FOR K = 1 TD 5

T13740 Ti14 = T13-94 30K

12750 IIN = I43(N, D2FALOO DT

CARTE0 GOSUE Y SR(Tie, T, TIN.XL,LD

13770 COGLE’ GLI(Ti4H, 1IN, I, J,810)

13780 DO(I,S10)=ROUNDC(DO(CT, S10) -C) 4)

13790 14X, ID=14(1,. ) RDUINDCI12, 4)

1200 140N, ) =X40(N, 1) 1Q2*Ti4

13810 147(N, 1) = T42(N, 1) + GR

13820 CONVICRT STR(THOSAT, )Y, 3¥N, ) TD D2

13RI CONVIERT (D2 INT(CE4,5)) TH STRAOTAE(T IV, 38N, DY, PIC(HEYD
13840 TEON=TE (W) -0

t 13850 NOCXT K

13860 IMPAI3TOINCXT 3

13B70 /% CHIEICK \PWARD NDITTATLING %/

13880 F 3¢ <> "YES! THCN JMP1400

13830 IF OAT = O THEW JIMP 400

13300 IF TGO <=0 THCN IMP 1400

12310 TG(R) = TGO TN =D

13920 GOSUR’ GC(TAI3, N,.T,. S10)

12220 TN = T2
13940 MM Ls00NCXT N
13250 FOR T = 1 TN 7
13260 IF I = 1 THIN TD =
13370 LS = O:QL = O0:QR =
13280 FDR N = Y TD 7
129330 IF TA40MN, 1) <= O THIW TMri4an)
14000 QR=QL+TANU, TY

14010 Q3=Q+TAT(N, T

14020 IMP 403 :NCXT N

14030 CONVICRT STR(TOH4 (1,3, 1,2) TO Ta
14040 IF QR3=0 THON M8 13020

14070 G7¢1,3) = QUL/G0 + T + TD
14060 Q7(1,.J) = ROUND(RT7T, .TH, O
14070 GNTHO IMPE L3N0

14080 IMP1ATGIQR7(1,.0) = Q71+T2+TH
14030 Q7(1,.J) = ROUND(RT(T,..T)Y,O)
14100 JMPABNINTYT 1

14110 /7#COMPUTIT. OQUT OF AVIATTIDNG/
14120 FOR N = L TN 7

14130 IF TENIL=0 THCN JMPi4s”

14140 T12 = Q7(N,.T-1)

14150 CONVEERT STR(T3E(7,.. 1), ,2) TO T2
14160 IF J=7 THIN T2=213-G7(N, .7 1)
14170 GOGIX Y SLATAR, TR, TE(NY, 9,1
14180 GOSUIL’ €I(TI3, TG (N, 9,7, 510)
14130 OUTA(I =NITACIICE

14200 14(7,.0)=14(7,.) 4 ROUND(IZ, 4)

)« ———
t—.

v o = oot vk 2

LoroLer Th = o3
0




; SECTION V: NCTWORK SOLUTION ROUTINCG
14210 IMP 46 NEXT N
i 14220 IF ZAg<>"YES" THEN JIMP141C

14230 INIT(HEX(20))Cs

14240 C$ = *REGILTS AT END TOIR®

14250 CINVERT T TN STR(CS, 21, UO,PIC(#)
14260 GDGIRY 14(CH)

14270 IMP1446:

1480 NEXT J
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SECTION VI: ITERATIMN CHZCK RMUTINCC

14300
. 14310
J1s4320
14330
14340
14350
14360
14370
14380
14330
14400
14410
14420
144730
14440
14470
144€0
14470
14480
14430
14500
14510
14520
14530
14540
14550
14560
14570
145830
14530
14600
14710
14G30
14630
14C.40
14C.50
14G.CO
14G70
14GRO
146730
14700
14710
16472
14730
14740
14750
14760
14770
14780

P M I S SR 3 437 40 B A AT 53 4 O A B A I A 4 RS SO A R N A I A S A e ey
3

ITERATION COMPLETI..,  COMPUTI. REMATNING RECQUIRICMONT -

AND DIEVELOP INCREMIONTAL ACCESCSION RICQUITREMINT. il

THIS 1S TMPLEMIONTED AT A& TWO STACE PROCIDT, Al *

ACTIVITIES EXCEPT "0OTHIER® ARE TEOTID FOR COMPLLTION  *

IN THEZ FIRST STAGE.  WHLN THLOL REQUINIWMIENTS ARE #

MCT AN QUTPUT DISTLAY 18 GENIRATID AND THD PROCRAM ¥

CAN THEN PROCEDD 70O COMPILETE TiHC "OTIER" ROQITROMIWT 2
3

FHIRIE 3034030 3030 HI 43 40T 3R 3430 2 4L A0 A0 BEFIAE 4 4 3 A I G RS A3 43 O B L 2 2 e

D2 = Ot = 07y = 1R

FOR J = 1 TN 4

FIR X = 1 TD €

IF DOCILTY <= O THEN JAP 1400

P2 = D2 4 DOCCI,.T)

JMPIA4COINDXT X

NEXT J

I0 = DR/(ROR/(A¥(L145/30)) - 1/C)

D2L=10

IF I0 < Y THEN . TMPI4R0

IO = 10 + INVTO(33)

TO = TRO 4+ 1

IF 214 <> “YEE" THCN IMP1470

INITUEX (2D ICH

Ce = "END ITERATIMON . WCW ACCEEoTANG”

CONVIZRT TR0 TO STRCHE 1T, 2) . PIC(HH)

CONVIERT RDUNDCDC, 3 TO STROCHE, 32, 7)), NTC (484, &)

CAILL "OFFPRIN" (C4, 1)

JMPIATO GOSUR Y E2R(T0)

GOSLE . &3

GG &7

GOTD MM 13120
F4 363 45 3 3120 3035 303 E34 3130 3037 AE3E A3 B E P IR 4131 303 402 4530403 45 RIS 30045 IB PR 3 B e

* ook ok k % & & %

» 3
* FIRST STACFE RCQUIRFMINTS TESTING OOMOILTTI,  NRICGIN *
* TESTING OF *OTHCRY ROQUIRIIMNTES. 3
#* 3

FH3E3E I A0 30 $3E 303 4040 B R340 40 35 203 303 43R4 A 4 PR 4TI S 95 2 4120 P LI F I JOI R30S T e dea
JMP 1480 ¢ IF ZAS<>"VYES" THION MM 148%

INIT(HEX(PO)Y)CH

STRICY, 1,37 ="TITFRATION . ACCEOOTIONTG ADDrn®
CONVIERT(TEOHTRL) TO STR(CT, 13, 2) ,PIC(#4)

CONVERT ROWUND(NZEL, 1) TO STROCH G, D). PTC(H4E . 8
INITHEX(20))HCT

STR(CH, 1,27) = *AT VD 0F TTERAT TON®
CONVERT(THO1TEL) TO STR(CT, 11,2), PIC (#4)
STOP Cs

JMP1485: IF T21 > O OR 744 = "VIS" THEN JIM 14720
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SECTION VI: ITERATIMON CHECK ROUTIMNCG

14720
14800
14810
14820
14830
14840
14850
1480
14870
148330
14830
14900
149210
149320
14230
14240
14950
142€0
14270
149380
14230
15000
15010
15020
15030
15040
15050
18060
15070
15080
15030
15100
15110
15120
15130
15140
15150
151€0
15170
15180
15190
15200
15210
15320
15230
15240
15aH0
15260
15270
1520

E$ = ALl REQUIREMINTS EXCEPT QTR COMPLCTILY FlL_ED"
STR(ES,65,13) = *ITERATIONG = *

CONVERT TS0 TD STR(EE, 7R, 2) ,PIC(##H)

CAlL. "OFTPRIN" (Fg%,R)

IMP1490:E2 = O: T = 12

FOR J =1 7TD 4

D2 = D2 ¢ DO(7,.)

NEXT 3

10=D2/ (ROB/(R#(141/30))-1/C)

D25=10

IF 10<1 AND 107, 0S#DRO THIN JMr 1600

I0 = 10 + INVTO(31)

IF 718 <> “YES" THEN JMP1S00

INTTOHEX (200 CH

STR(CH, 1,3%) = "OTHR RCQUIRCMONTS REMETNING = *
CONVIEZRT ROUND(DZ, 1) TN STR(CHE, 30, 5),PIC (443 . 4)
CALLL "OFTPRIN" (C%, 1)

CALIL "OFTPRIN® (C%,R)

JMPIG00: GOSN’ SR(I0)

TEL = TR o+ o

GNSIB’ 63

GOSN 67

GOTD JMP1120

P42 3E 3 37 330 3533037 42 3 BB EI I 030 4TI 10 I 53 L3R 3 T4 41 40 35 30 2 020 Je 3 434 3031 et
a» #
3 REQUIRMMINTS DETFRMTINATION 16 COMDILTTIT,  DICH AY »
# DUTTPUITE D SEILECT PRINT QPTI(ON, AFTTR PRINT MODIL
3 REGETE IN PRITARATION FOR A NUW RUIN, #
# s
T s R I R I RI R TE RERCRTE NI ER TR R LS TN TNTY SRR R L IR TR TRV S R B SR LR B TS R TR IR SR TN [

JMF 1600 INIT (HTX (200 ) Te
£$ = *ALlL REQUIRMMINTS MET®

STR(F4, 105, 1) = *ITERATIONG = *

CONVICRT TEO TD STR(ME, 11R,2) , PIC(#8)

STR(ES, 120, 1) = "/*

CONVERT TE4 TO STRFE, 121, ™), PIC(H#3#)

STR(F$, 130, V=STR(TGRMIPE, 15, 1)

IF Z449="YES" THEN STREE, 4%, 40) = EMe

CAILI. "OFTPRIN® (F4,R)

IF M:15 THEN JMPIGL0

PTR(AL(M, 1)) = PTR(AL(M, 1)) + INVT(R, 31)

PTRCAL(M, 1)47) = PTR(ALI(M, 1)47) + ACCH

GOTD JMPC.1 L

IMPIGIO: PTR(AL (M 15, 2)) = PTR(AT(M-15, ™)) + TINVT(R, 21)
PTR(AL(M 15,7)47) = PTR(AY(M 15, 2)47) + AGCH
JMPLE1I: IF M3 IS THEN WMAT TOV = TOTN FLEE MaT TOT = T4
FOR Y = 1 TN 2

IF 1 = 8 THON JHMP16GO3

IF I<B THCN K = Y ELSE K=B

FOR J = 1 TO ROUND(PRNG/17-1,0)

F ORI i I Wity




e . e

————a i

SECTION VI: ITERATION CHECK RDUTINCG

1572930
15300
15310
15320
15330
15340
15350
15360
15370
153130
15330
15400
15410
15420
15430
15440
15450
15460
15470
15480
15430
15500
15510
155620
15530
15540
15550
15660
15570
155680
15530
15600
15610
166270
15630
15640
15650

TOT(K, 1) = TOT(K, 1) + INVT(I,.0)

NCXT J .

FOR J = RDUND(PRO4/12,0) TO RDUND(PRO/ 121, 0)
TOT(K, @) = TOT(K,2) + INVT(I,.])

NEXT J

FIR J = RDUND(FRON/12,0) TO 230

TOT(K,3) = TOT(K, D4 INT(T,.T)

NEXT 7

JMP LGOI NEYT 1

IF M 1% THON MAT TOTN=TOT FISC MET T0TA = TOT
MAT DO = ZFR

MAT G4 = ZCR

MAT INVTO = ZFR

MAT INVT = ZFR

MAT Q37 = IrNW

MAT OUTA = 7R

MAT 14 = ZFR

MAT @7 = ZER

FOR J =t TD 7

FOR I = 1 TN 7
THRCT,T) = T109¢(1,.)
NCXT 1

NEXT J

FOR I = 1 TO 20

TECIDD , TECDH  T7CI TR, TAN(T), TIT(T), TIR( T =0
NCXT 1
STR(TAF (1, 1), 1,2
STR(TAS (L, M, 4, ™)
TRO=1:TE1=0:RO1=0
IF Z4%-:"YES" THEN JMPLCE0
STRITGROWPE, 15, 1) = “#*
JMP €30 NCXT 15

JMP1640: NEXT T4

CALL. "(IFPRIN" (FM$, )
SELECT CRT

GOSIB’ RY

JMDLGC0: GOTR IMT 100

NRC.I
» }’.ll
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SECTION VII: SUPRDUTINGS

15670
15680
156930
15700
15710
15720
15730
15740
15750
15760
15770
15780
15730
15800
15810
15800
158330
15840
158350

W W33 33 03 4036 3= 3E 3 SHBE SEIE S I G AERE 34 I 403 3L 45 35 PP R AL JE 4030 AL LA A {204 AL e e
- -
» SILBROUTINES #
4% +#*
E T o 22 2 R RV TR S e B IRLE iR BB EiX R IE R S EILLR RTRI R TR R B R EE L RS iE B i R R P B LR 13
L X 2 2o DIETE L EIE RIS IR iR R S IRV RIS (R RS EEER Rt S0 L LR tE L R IRTE K RIELE R R 0 R DL IR LR oo £ 0084

4 *
* #14 - THIS QANRKMITING PROVIIND ACCEST TO TN *
» IN-PROCESTS MONTTOR DISP AYE IN RIOOPONGE i
* TO TEMPIRARTILY INCIRTED ST0OMRC, ®
»* 3
L X 2 R 0l o R R Rt IR TR iR i TR IR D e R o R IE TR IR AR SR A0 ot s B ER SR IR PRI IR IR I R AR SR EREE TR O B IR EL 2R 2R T

PDEFFN’ 14(CH)

INIT (HOX (PO) IS

STR(X$, 1,2%) = STR(CE, 1,2%)
STR(X4,2R, D) = *ITERATION"

CONVIERT TEO T STROYE, IR, 2, PIC{#E)
CALL "OFTPRIN® (X%, 1)

RETIURN




.; £870
15830
(£330
15300
15910
15920
1£330
15940
15950

[1E960
15970

£9R0
15990
16000

16010
16020
16030
16040
16050
16060
16070
1€0R0
16090
1€.100
16110
16120
16130
1€.140
1€150
16160
1€170

i 16180

[P
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SECTIMN VIX: SUCRMITINGS

4 W 3636 63 3¢ 9 S 3-THBE 413710 B A3 40 Mrdr 42 30 33 3B B I3 I3 P30T 31 25N A3 PSS o
» +#
# #$1€ - THIS SILERNUTING PROVIDCS PRINTE OF THC SDUIRCE, 3
# INTER-TOUR, AND SINK FLOWS SCT (P FOR THE +*
¥* MAY. IMAL FL.OW ALGORITIM, NITTDE TC, 140, 141,77, *
% <«
R L N N R e R B R R T T T T T T T g B S I T ]
PDEFFN’ L€

SOLECT PRINTER

FRINT PAGE

PRINT GKIP(R)TAR(40): (Y

PRINT SKIP(T):TAR(11) ) "SOURCE " s TAD (0 3 "FORWARD T Do s TAR (20
PRINT “SIn<*

PRINT TAB(R0); "RFEVIREM FLOWC" : THIP (P)
FOR P = 1 TD 7

PRINT TAR(R);

PRINT USING PRTCARST, TCAP);

PRINT TAR(Z0);

FOR 6 = { TN 7

PRINT USING PRTCARIT, T40(F, ()

NCXT 6

PRINT TAR(90):

PRINT URING PRTCARLT, TT(P)

PRINT TAR(Z0);

FOR @ = 1 T0 7

PRINT LISTNG PRTCARIT, 141(P,G)3

NEXT 6

PRINT QIR ()

PRTCARICIFMT YX(R) , PTIC(RHS. 8, XX (D)
NEXT P

SELFCT CRT

RETLRN

y
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SECTIMN VII: SUBRMITINGG

16200
16210
16220
16230
16240
16250
16260
16270
16280
16230
16300
1€.310
1€.320
16320
16340
16350
16360
1€.370
163830
16330
1€400
16410
16420
16430
16440
16450
16460
1€470
16480
16430
16500
16510
16520
1€.520
16.540
16550
16560
16570
1650
16590
16600
16610
16672

16630
16640
16650
16660
16670
160820

RS RS o 2 L SID 2 i hih il il R R ie Rigua il il Rt R s R ID R RIE RS EE 12 RS (RS 1R R R IS SIT tR L)
» #*
* #5L1 - THIS SLERMITINDG RICETC GO, O AND AY IN RECPONGE  #
» TO FORCE LEVEL CHANGES, Y=t CHANCTS A COMPLETD 3
* CARRIFR ATR WING.  Y>1 CHANCES SIMCOAMMINITY #
» Y-1. +*
»* »
L AR R g Rin il Bl Rin Si2 in p B L iL BELIRIL R L RIREL LR IR IR PRI R RTR TR R R TR R PR AR R RV 2 RIS I
DEFFN’ S14Y)

MAT TS = ZIER

TF Y>1 THEN JMPRLEO

A = S1(15,1)/G0(15, 13)

FOR Pt = & TO 14

IF ALIPE,5)=0 THEN JMPRARD

FOR Q% = 3 TO @ &TFP 3

GO(P1,01) = ROUND(GO(PL,R1)¥A, O)

NEXT 61

S1(P1, V) =ROIND(S1(PE, 1A, O)

GO(PL, 1) =81(PL, 1)

TS(1) = TS(1) + AL(PL, D)

TER) = TRA2) + AL(PL,E)

TE(ALPI, DA™ = TR(AL(PL,1)47) 4+ AY(PS, 4)

IF AL(PL, )30 THEN TS(ALPL,™M2) = TR(AL(PL, 247 4 AT(RL, 7)
JMPTA32:NEXT P

FOR @\ = 1 TN 2

THAL) = 14¢A- 1HI*TR(OL)

NEXT 01

FOR P35 = { 1O 14

IF AVIPL,S)30 THEN JMPS1NR

ALI(PL,3) = ROIND(AI(PL, D /TS(5), 4)

AL(P1,6) = ROIND(ALIPL, CY/TR(PY, 4)

AL(PY, 4) = ROIND(AI (P, 4) /TS (AP, 142, 4)

IF AL(PY, )30 THIN AS(P1,7) = RDINDCAT(PT, 7Y /TrAAT (P 2 ¢, 4)
GOTO JMM 194

IMPEAR ALPL,3) = ROIND(ARAL(P S, D ATR(S), 4)
AL(P1,6) = ROUND(ARAL(PL,€) /TR, 4)

AL(PL,4) = ROUND(APATIPL,4) /TE(AL(P S, 1042, 4)

IF AL(PYL, )30 THEN AL(P1,7) = ROUND(ARAS (F1, 7Y /Tr(A (M1, 2Y 47, £)
IMPEAS34: NIXT P

RETIURN

JMPOAE0: 4G (Y- 1, 1) /GOCY- 1, 1R)

FOR @t = 3 TO 12 ST 2

GO(Y-1,601) = ROUND(GO(Y-1,R1)%A, 0)

NCXT GO

FIR PL = { TO 14

IF P1=Y 1 THEN JMPRinRL

AL(P1,3) = ROIND(AL(PL, 3/ (14¢A IFALY- 1, D)), 4)
AL(P1,6) = ROUND(ALIPL, E) /(14 (A DIFALIY-1,6)) . 4)
IF AL(PY, <ALY -1, 1) THON JMPTICS

L I |
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SECTION VII:

Jxeego
1€.700
1€710

bie7z0
1€.730
16740

.1€7£0
1€7¢0
16770
16780
Y 1e790

16800

ALIPY, 4)

JIMPEACy: IF

AL(PL,T)

™

JMPEE2: T

A1(P1,5)
AL(P1,8)

-
=

SURRMDUTINCG

ROUND(ATIP T, 4) /(14 (A O¥A1CY 1,4, 4)
AL(PL, D) <ALIY-1,2) THON Tl
ROUND(AL(PS, 7Y/ (14 (A 1IRALIY- 1, 7)), 4)
ALLY-1,5)=0 THIN JHMPCLCT
ROUND(AL(PL, B 27 (14 (A 1IBATLY 1,5)),4)
ROUND(ALCPS,BY/ (14 (A 1)¥ALIY-1,8)), 4)

JMPSAE3 GOTHD My e
IJMPS1tirin Q= 2 70 8

AL(P1,0Q1)
NEXT Q1

ROUNDCAL(P L, QU *A/ (14 (A 1IHAY(TL,01)) ,4)

IMPLLIS2INCXT Py

RICTIRN
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SECTION VII: SUBRDUTINCG

16820
1€830
1€840
1€850
16800
16870
16830
16830
1€.300
1€910
1€920
1€930
16340
169300
1€93¢0
16370
16280
167930
17000
170310
17020
17030
17040
17050
17060
17070
17080

F4 3033 91 3b F1AF 403 d e I SERALH AR P34 e H I P40 L AL 0 47 3 31 T N LU 2 4720 409

» 4
#* #03 - THIS SIBROUTING COMPLITIZS TIHT ENTRICS FR 3
* LO%S CELLE IN INVTO REGIATING FROIM 10 +
# ALCESTIONG *
* NOT: RO(T3) IS THD RATIO D7 T WNEIMRITR 3
* AT TIHE END O YILAR T2 T0O THAT AT TiT 2
* END OF YICAR T3-1.  RO(1)Y=YR1/4CC, TiE 3
* INVENTORY IN YEAR T3 15 THID ARMCA (NI o
* THC DICTRIBUTION CHiRVe IN THID YELAR T2, #*
g ”»
R R e R TR TE T e e R R R IS R EE A ST TR S R TR T 8 P E TR O IR LR ER IR R LT R TRy
DCFFNY 230103

b = 10

FOR P = 1 7O 20

INVTO(R)Y = H* (14RO /2
H = H#ROMPP)

NEXT F

INVTO(31) = T0

MAT INVT = ZER:Q7C = O
FOR P = 1 7O 23
INVT(B,P) = TNVTO™)

NEXT P

FOR P = 2 70 20

G7G = Q7¢ + INVT(R, P-1) - TINVT (R, P)
NEXT P

RETIURN

B-40




SECTIDN VII: SUDRDUTINGCSG

17100 38303030 30 3 30 238 312 330403 30 3ACIE 430 3R 213 SH 40402203 S0 AEDE 40 AR S 4 3 FA 4L S 4L 2 413 A 3 e

4 217110 # #
} ATIR0 # W0 - THIS SUBRDUTING ACCEFRTS STOART TUMD (T, +*
b ; 17130 # TOUR LENGTH (T2), START FLOW (10), *
| 17140 + DITSTINATION ACTIVITY (A), AND TOLM NIMRER 4
i ‘ “17150 (BY. 1T PRODUCES TIHIT valLUC OF TIHC 3

17160 # DESTINATION REQUIRIMWMITMT MTT (€)Y AND OF TiT o
17170 * PDESTINATION RECQUIRECNT INCRIOMTNT 4 TRANCIINT 3t
17180 # RECQUIRCMICNTS (C2), THD DISTRIBUTION OF €2 RV #
17130 # YEAR 16 GIVITN IN T2 ). 1
17200 # #
i¥. 17210 33030330 4r3t b 43t 4E3 30 3 4035 7 S Ar a3t 43 403 Ho 3 eI 35353030 A 304031 F0 3 30 3 46304 3 H AT R AN R

17220 DETFNY B0(TL,T&, 10, A, D)

17220 C,C2, 12 = O

17240 IF 10 = O THENW RETURN

17250 MAT T8 = ICR

17260 L. = 1

17270 T1 = ROIAND(TYL, M T2 = ROUNDITR, O
17280 T10 = Ti/12 ¢ T3 = INT(TLO 1)

A e . .

N
vt -

| 17290 /% COMPUTE TRANSIFNT TIMD 3/
; 17300 T4 = 1
17310 IF A = 1 AND B < 3 TIMN T4 = 7
: 17320 IF A = L AND B 3 2 THEOWN T4 = &
4 ] 17330 /% COMPUTE G2 %7
E 17360 TR0 = (T21T4) /1R
4 i 17350 K = (T3-T10) % ({1-ROCTIY)

173GO H = 10 % (1-K1)

17370 TRL41) = (IO /2) % ATR2-TiM
17380 C2 = Co4TBUH 4 1)

17320 T20 = T20-(T3-T1i0)

17400 IF T20 <= O THICN IMPOR /¥ CGHDNT TIRTT FRTRY 3/
17410 JMP2Z1 @ . = L4t 2 T2 = Tzt
17420 IF T20 <= 1 TiH'W .JMrzeo /¥ OGR TOLATT TTHNTIRY 2/

17430 TBO_41) = H % (L4RO(TO Y /2
17440 H = H % RO(T3,

17450 C2 = G2 + TR(L+%)

17460 T20 = TRO -1

17470 GN TO JMrit

17480 JMPR2 : K1 = TE0 % (1-RO(T™) /% CRTATE 1LACT THTRY 4/
17420 TROAL) = H # ((2-1)/2) # Tr0

17500 €2 = C7 4 TRO.41)

' 17510 TB(1) = L

17520 12 = H % (1-K1)

17530 GO TO JMPRs

17540 JMPD3 @ T20 = TR0 - (T T10) s ST FIRCT [HG Iy 3
17550 K1 = K1 % (1-T20)/(T% Tio)

ATEE0 TBIL41) = TROLAL) - (FF (2 KD /(P (1=K D+ ((THTI0) T00)

17570 G2 = TH.+1) |
17580 12 = H/(1-K1)

~.
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SECTION VI SURRMITINCG

1752

17600
17610
17620
17630
17640
17650
17660
17670
17680
17630
17700
17710
17720
177230

JIMrR4 @ /% COMPUTE € 34/
T3 = INT(T10+1)

IF T4/12 > (T3-TA0) THEN MRS

>

Kt = (T4/712) # (1-RO(T3))
C = (I0 % (2-K1)/e) % (T4/ie)
GO TO TIMEE

JgMran oo € o= TR

Kl = (T2-T10) % ({1-RO(TD)
H = I0 # (1-Ki)

T = AT4/12) —(T3-T10)

TR = T3+41

Ky = T4 % (1-RO(T2))

C = Ce (K1) /&) #* T4
Jgr2c o € o= G2 -C

RETIRN
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17750
17760
Yi7770
17780
17730
§17800

17310
17820
17530
17840
17850
17560
17870
17830
17830
17300
17210
17320
17330
17340
17370
17260
17270
17350
17220
12000
1801C
1ROP0
1800
18040
1RO%0
18060
18070
LROBD
1ROD0
18100
1R110
18170
1R130
1R140
18150
181€0
1R170
18180
18190
18200
1R210
18220
. IR220

SECTION VIT: SURRDUTINCG

LR d i L IR S R S R AT AT RS PR S REE R TE FEECY R TR PR TR TY T R R IR LRI R IR TR IR ER TR FUET S L ee |
#* ¥
* WCO - THIS GQURROUTING CALCLI.ATES TIHC CORRICT MW 3
3 TO PROFFOTIONAL. FDUCATION (ACTIVITY ), A
* NZEDS 8TART TIH (Ti), TOUR LENGTIH (T2, ¥
o INFUT FLOW (P1), TOHR MIMEFR (1) AND SDURCF, ¥
# ACTIVITY (N). DUTTUITS ARE IDINTICAL T0 ¥
#* SUBRMUITINT. #7.5/8C1, #
#* +*
LR S RIS I e R T TR 2y i I X L BTRER SISER RIS R LTE S RTE N S TR U SIS AR SR (R A SRy

PIFCN EOCTE, TA, PL, T, N

C,0R A2 = 0

IF Pi o= C THLIN RCTURN

IF DOGE.SIOY <= O THEN DLT = PL ELSE JMr70s
GOTD JIr7i3

JIME704: GONUD . BLA(TY, TR Pi,6,.0)

COSIE Y €1(TI,F1,6.,.3,810)

/¥ CLCRL IR, Q0. TROY SCALID: DT AVAT AT F%/
IF Q3 = O THEW PILT = P1 ELSC JIMP71d

GLOTD JMr71R

IMOT7E9:T3 = TI/42:T20 = (TR 1 /82008 = 4§
MAT T17 = T2

MOT TR = 0K

IF 720 < 1 THOWN JMPTOC

TEO1) = (INT(TZ1 ) -TH#17

TR0 = TRO - CINT(Tr 1) T

IMPTOMI L = Lt o+ §

IF T20 < & THW JME70C

TRUL) = 12

T20 = TR0 - 1

GOTO JMr70%

JMPT700: TR = T20+12

FOR R = & TN L

T17(R) = TI7(R) - TRIR)

INVTCE, INT(TIRYY = TRVTLEG, TNT(TMRY)Y 4+ TRIR)
INVT (R, INT(TR4R)) = TWWT(R, INT(TRIRY) - TR(R)
TR(R) = TA7(R)

1o

NEXT R

Ko = CiKS = C2

Coo= 12Ty = 1T/
K4 = K4 - CiK% = K= -~ Cf

IF K4<=0 THON DLT=P1 FLST JMP750

GOTH JMr713

JMP710: 0. = 0:Qp = O

IF DO(2,S10)14P0C3, 810) <= O THIN IMI707

IF (DO(2,S10)<=0 R STRITBE(T,.T), 3%, )= "NRN" Y THEN
86 = 1/€

IF DO(2,T10) <KA%OC THIN G = (PO, D10) 7 (KARRC) Y6
FIR R = 1 TD L

B-43
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SECTION VII: SUDRDUTINGG

18240
1RIL0
1B2EO
1B&70
18280
1IR30
18300
18310
18320
1R330
18340
18350
183¢0
1R370
18370
1R330
18400
1R410
18420
184320
18440
1840
1B4GO
1R470
1R4820
1RB430
12500
AR50
1850
1R530
18540
1BLLO
1R%€0
ARLTO
135120
185230
1RE00
1RBC10
1RGO
1RBG30
18640
1BGLO
1BCCO
1RC70
1BE8BO
18¢.20
1R700
18710
1B720

INVT(2, INT(TIIR)) = TNVT(Z, INT(T3R))Y + TL7(R)I%GC
TB(R)Y = TR(R)-T17(R)*GG

NEXT R

CONVERT STR(TS$<(2,.7), 3%N, 3) TO D2

D2 = D? + KS¥OG

CONVERT INT(DT4.5) TO STR(TIS(R,J), N, 2) , PIC(HE#)
DO(2,510) = DO(2,510) - K4#QL

JMPT0R:

IF (DO(3,810) <= O N STRAT2H(R, JI, 3N, 3> = "NNN"Y THOWN IM0707

a8 = 1/2 - QG

IF DO(3,810) < Ka4¥OR THEN QR = (DO, S10) /7 (KATER) I +QH
FOR R = 1 70 L

INVT O3, INTCOT3HRY)D> = TRVT(R, INT(TRIR)Y) ¢ TL7(RY*OF
TBR) = TB(RY -TiT7(RI¥QC

NEXT R

CONVIZRT CTRCOTIE(R, Ty, 23N, 3 TO D2

P2 = D2 + Ko¥QE

CONVIERT INTA(DC4 . 5) TO STRIT24(R,.T), 34N, ), PTIC H#E)
DOC3,210) = DOCR, 510) - KorQo

JMPT70O7: K3 Ka - K43 (O610R3)

Q. = 1 - Q6 - QR

IF ADO(T7,510)<=0 DR STRITAFA(T T, REN, 2)="NNN" ) THEN T 707

IF DO(7,S10)<KA%OC THIN QC = (DO(7,S10) # (K4306) Y Q.

FOR R = 1 TO L

INVT (7, INTC(T34R)Y) = TRVT(7, INT(TRRY)Y « TLT7(R)I*QC

TRIRY = TR(R)-TIT7(RI¥GC

INVT (R, INT(T3+R)Y) = INVT(R, INT(TRRY) - TI7(RI4TE(R)

NEXT R

CONVERT GTR(TA4(T,0), 3N, ) TN D

DR = DR+ KEROC

COMNVITRT INT(DR4,5) TO STR(TE(T,J), 3N, 2)  PIC(##3)

NO(7,510) = DO(T7,S10) ~ KA¥O(.

K3 = K& - KA®G( - K3

JMPTO: OUTACTY = DUTACTY 4 K3% (KE/K5)

FOR R = 1 TD L

IF INVT(S, INT(TR+RY) <0 THEN JMPCOI0

IF TNVT(R, INT(TRR)ICTR(R) THIN OUTACTY = OQUTACT)Y - (TH(R) -
INVT (R, INT(T3R)))

IF INVT (R, INTCT24RDCTRIRY THEN TR = TRVT (R, INT(THRY)

INVT (R, INT(T34R) ) =ROUND ( TNVT (R, INT(T2IR) ) TR(R)Y , O

INVT (2, TNT(T34R) D) =ROND CIIVT (D, INT (TR D4 THR(R ), O)

GOTD JMPEOL 1

IMPCOI0: TNVT (B, INT(T31R))=0

OUTACT) = DUTACT) - TR

JMPEO11:NEXT R

OLITACT) = ROUND(OUITACTY, 4)

RETLRN

IMPTA3C = O: 12 = O:C2 = O

RETURN
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SECTIDN VII: SUPRMITINGE

£
1R740
2 1B750
1R7¢0
18770
1R7R0O
1R730
188300
18810
1RBZO
1RR30
18840
1R8O0
18860
1RR70
C1R830
I 1RB20
1R300
1B210
1R220
18373
1289340
1R250
1RDCO
122970
1RBR2R0
18290
13000
12010
13020
13030
13040
13050
19060
12070
13080
13030
12100
19110
192120
19130
13140

. 19150

I

l

12160
19170
191R0
19130
19200
19210
193220

#G1 -~ THIS SUDRMUTING CIHECKS INPUT AGATRNSGT
REQUIRICMINTE DOC ) AND INVENTIRY JTWVTC ),
AND ADJUSTSE TN STAY WITHIN LIMITES,  NETDS
START TIMLC (T1), INPUT(IOY, DECTINATION
(1), DESTINATION TOLW NUMDIR ¢3) AND
REGUIRIMINTS COLUMN THRNDEX (S100). Ta( ), €C,C7
AND 12 ARE FROM SLIDROUT IND #0.5,

¥ & % % %k % % % %
* % ok ok ok k% ok % X

FHAt 30 447 31 4030 4020 40H 4374535 20 W 45 20 41000 35 4 3 A0 AT I IR0 I 0 IR IG5 4030 3 T A 33 50 312 30 2
PEFFNY €1(T3, 10, 1,.7.5100)
IF 10 = O THTN RETURN

L= TRO1)
Q. = 1§
Qi = JO

FOR R = 1 70O L

TR(R) = TR(R+1)

NOCXT R

TE(.+1) = 0O

IF 1 = 2 THOWN Jamr7nn

15 343 AND X = € THEN €% = IA¥(TA7¢) 7ML €S = ¢
IF €5 <= DO(I,S100) THIW JMP70r

Qe = DOCY,S100) /C

FOR R = 2 TN L

TRIR) = QEHFTHIN)

NCXT R

C = C¥Q(.
C = G
I = 12300
QR = OB*QC
6 = JO¥GE

JMPILLIQ0 = 1:040 = OrQ4AC = O'MAT TR0 = 71N

IF J<32 AND I=¢ THEW JM7¢.C

FOR R = & TDO L

IF TR(R) = O THIN JIMPT7ER

IF TRIR)Y <= IWTCINVTR, INT(TLAID)Y R4 3) TN aMr7r.n

FOR P = 1 7D L

IF INVTR, INT(TS/12Y4) 20 THEN INVTIR, INT(T1/12)4P) =0

Q4% = Q45 + TRNUTH(E, INT(TI/Z(2)P)

04C. = Q4G + TR(P)

IF INVTAR, INTITI/73+P) >=THP)Y THITW M7

TQ(P) = I8P - INVTIR, INT(TI/SA)4P)

INVT I, INTOTRZ8) AP =TWVT T, INTH(T /32 P A TRIVT (R, INT (T8 287 )
INVT(R, INT(T1/2)+P) = O

GDTD JMP7¢.2?

JMPTEL INVT (T, INT(TA/ZIDD) M) = TRNNVT (T INTATSZ87) P Y TR

INVT (B, INT(TI/12)4P)=INVTL(E, INT(TL/32)4P) - TR(M)

JMETCE I INVI(R, INT(TI/ZAD) 4P <0 THEN TRUTIR, INT(TL/12)4P)Y =0
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SECTION VII: SUDBRDUTINCS

19230
19240
13250
19260
19270
13280
13230
19300
19310
19220
12230
137340
19350
13360
13370
19280
123970
13400
13410
193420
13430
13440
19470
13460
13470
13480
13430
13%00
19510
13520
13530
19540
192550
19660
19570
193580
195530
196,00

NCXT P

FIR P = 1 TD L

IF TR2(F)<=0 THCON JMP7C2

FOR O = A TD L

IF INVT(R, INT(T1/12)4()> <=0 THIN IMP7C4

IF TRR(P)Y<EINVTE, INT(TL/1A)40) THN JTMP7CN
INVTCOI, INT(TLZ782) 40 =INVT T, INTCTH /3204 Q) 1 UWT (R, INT(TI/12) 100
T(P)HI=TA2(P) - INVT(R, INT(T1/12)4Q)

INVT(8, INT(T1/712)43)=0

GOTO IMP7¢4

JMPTEE TNVT (T INTAT L/ 8V A =TT T, INT(T /M QY1 T (P
INVT (R, INT(TU/ZA2) 4 = INVT (R, INTATI/Z8204Q) -T2«
T22(P)=0

COTO JMr7e

JMPTC4LNEXT @

JMPTERTNECXT P

IF Q45.<04C THEN Q€=045/QaC

GOTOD JMP7¢L

JMPTLRINECXT R

FOR P = 1 TO L

TINVT O, INTOTIZA2 4T )= TNVTT , INTITH/ 8240 TR
INVT (R, INT(TU/UD P Y =TNVT AR, TNTC(T /782040 ) - T
NEXT P

JMPRTCCIC = RODIND (CHOG, 4)

ce ROIND(C¥QI, 4)

I2 = ROMND(ISHEGO, 4)

3B = ROUND(OZEQRC, 4)

DLT =ROWND(IO-QF, 4)

16 = YOQRL

FoR P = L 70O 1

INVT T, INT(TUZI 2 4P =ROUND CINVT (T, TNTIT S /75734 0) , 4)
INVT (B, INT(T1/A2) AP =ROLNDCTRNVT (R, TNTLTL/870040), 6)
IF INVTCR, INT(TI/I234P) <0 THZON INVT(R, TNT(TS /i +P)HYy -0
NEXT F

IF 120 THEW JMPCLn0

IF XI=1 AND N<ER THEN JMPOAT0
Q74 = QT7441C
JMPGIROIRETIRN




SECTIMN VIT: SURRDUTINCS

1 .20 35 3E31 33 3E W 4135 338 $H37 36 38 3b 4 45 T4 44353 I 4135 46 3 46 304030 31 41 I 3¢ 35 4IRS 3-3p 343463 Je 3 Je A JEIL NS A 4 S 4o 2L
19030 # »
.19(40 # #C3 - THIS SIPROUTING I8 USTD TN G FAR THT SCRTLN *
19650 # AND RIESET FOR PERTODS WHIN THE PROGRAM 18 »
19660 *# RUNNTNG. »
19670 # »

DGR 45 3H4F 3 4438 407 4148 2040 3 30401344030 3413040 3 4D AE I IHAL N AT S AEI AT ST AETAT I S0 PR BT RO e _;
13630 DITFIN’ &3
: | 13700 INIT(HEX(20))PIs(1)
; 13710 PS = 1EN(AS) PG = LEN(TYPES(OL1)) |
: 19720 STR(TO%,1,2) = STR(TIM, 1,?)
{ . 19730 CTR(TO?_?“l\ "y
( | 19740 STR(TO%, 4,@) = STR(TUAT, 3,2
19750 STR(TO%,€,1) = ":*
? 19760 STR(TOS, 7,2) = STR(TIM, )
1 19770 INIT(HEX (20))RE
s 4 19780 STR(Pi$(1),1,P%) = A4

19730 GTR(F’.iﬁ'-\'))_,,F‘FrlP.,P) = "IN
19800 STRIPIS(I),,PRIE, PCY = TYPRERLIN)
19810 STR(PIS(1D) FPHIPCAC,3) = "COMMINITY®

19820 DISPIAY AT(;O,BO),"EXFCLWION CONTINLITG" '

13830 AT (17, 3%), *WORKING DN", '

13R40 AT(\Afwn PRS0, CHIGO), ! !
19850 AT (21, 50), "MATN TTERATION"  AT(P1,62) TR0, PTC(##)Y ~ :
19RC.O AT (27, 10), TO4, CH(R)Y, !

13870 AT (R0, S0), */OTHER Y TTIRATION® AT (20, €72, TE1, PICi##)

19RE0 RCTURN




SECTIDN VII: SURBRDUTINCS

[

19200
19910
19320
19930
19340
19950
19260
19370
19980
19990
20000
20010
20020
20030
20040
20050
p 20060
1 20070
20080
20090
20100
20110
20120
PO1R0
20140
20150
20160
20170
20180
20130
20200
20210
20220
200230
' 20240

20250
! 20260
20270
20RO
202720
20300
20310
20320
202330
20340
20350
20360
20370
20380

R

B ebas e~ d

s el MO s 15 TV

Lt e .

o amathabobed e

L2 e T R R A R TR R R R IR R RN TR R PR PR R T R S A TR I
* %
#* 06 ~ THISC SLEROUTING IMPLIMOCNTS LIPWARD DETATL ING i
* WHIEN LDWER GRADEC REGUIRIMIONTS ART AL MCT. 3t
* REQUIRCS TOUR START TIMWMD (T1), SOURCE NODE 3
* (ND), TOUR NUMRER (7)) AND CILMRONT RCQUIRIMONT  #
* INDZY, (S11), SOURCE FL.NW I8 IN TC(R),  FlLOWS #
* ARE PLLACED TN CURRINT TONR. ROQUIRTIMINTS ARE #
* REDUCED IN NCXT HIGHET REGUIRICWMINT, . CF ¥
¥ AND 12 AR VIANDLED TIWTTRNGLL Y.  TOA(R) 19 *
3t RESCT QUL TO DT ON EXIT,.  Q237¢ ) CONTATNG 3%
3# NUMETTR (C2) DETATLED LFWARD, *
%

LIRS R TR TR R R i e  p R L B B i LR PRI T TR PR TR TR IR TR TR TRTR TR R TR TR TR U T TP USERTS

DIEFFN’ €6(TY, N, T, 811)

IF Q1144 THON S1/7=611+4% FLOD 812=2

MAT TE = 7ER

TR(1) = T6(B)

IF O37(R, SAD) :=RATHDRICLT) THEN RETIMN

C2 = DATHPR(SIZ) ~OAT(R, S1)

IF S11=1 AND J<3 THIN RETIMN

IF S11=2 AND J<5 THEN RETIRN }
a3=0 |
FOR Ri=1 1OV 7 ’
1F CA<=0 THIN JMP 304
TD = § '
IFRL = 1 AND T < 3 THEN TH !
IF RT = L AND J 3 @ TN TD
CONVICRT STRAT24(RL,.J), 1. TO
W J=7 THION To=R11-67(N,.J-1)
IF T&(R1) <= 0.0 THON JMNR004
IF DO(RL,812) <= O THIN JMr 004

IF S14011,1)=0 THEN JMPR0OCR

Q3 = 3

IF AL(QLS, 230 THIEN 632 = R

IF S12=2 AND R1i=1 AND D03, S17) /810(01 1, $)<07 THIN IMenc4

JMP 063

IF STROT29(R1,.J), R, B)="NNN" THTN JIMPR0CE  /#NRARRITY TRANTTT 0w /

7
T2

IF S1i=2 AND RY<4 THZN TMPR0C4 /N0 UPWARD DETATL NG 70 COMbIES-/

IF R1=€ AND S11=1 THIN TMPR0OC4  /#ND PCTD WaAR OO LIGE P41 TNGS 7

IF 813 = 3 AND (Ri=2 I Ri=%) THICN JAP 004 7300D COMMANT [T} 770 '
IF S11=4 AND R1=1 THIZN IMM0C4 ZEGR CPR TRO AND AN DT 7

JPCLO COOIN Y AT, T2 TSRO, RLL,.D
IF C<=C3 THIN JMPCEOT

IF S1122 THOW JIMPCCOS

QG=C3/C

TS(R141) = TO(Ri+1) + (1-QCIHTLI{RY)
TS5(R1) = QTETS(RL)

GDTH IMPECOR




SECTION VII: SURRNDUTINCSG

¥ 20m30
20400
20410
[30420
¥ 20430
20440
20450
¥ 204C0
20470
20480
l 20430
20500
20510
20520
20570
20540

!

JMPECOR: GNSIE Y GA(TI, TO(RU),R1,.J,512)

DO(R1,S12) =ROIND((DO(RY, S121-C) , 4)

C3=C3-¢

I4(R1,.J) = 14(R1,.J) + RDUND(ID, 4)

I40(N,R1) = T40(WN,R1) + QBR#T}

T142¢N,R8)= T42(N,Ri) 4 GR

IF €11 > 2 THLN JMPCL08

Q37(RL, B12)=QA37(RL, SID) 10 QA37(R, SA2) =037 (B, S1)H ¢
CONVERT STR(T24(R1,.7),724,3) TO DX

CONVERT (D21 INT(C24.5))TO STRTA (RS ,.J) 24, 2), P TIC(###)
IMPGEEOL: TH(R1+ 1) =TE(R1 1 ADLT

GOTD JMP 3065

IMP30C4: TE(RI41I=TECRIA 1)1 TE(RL)

IMP 2005 NEXT R

TCAB)=TH(H)

RETLIRN

B-49
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SECTION VII: SUEBRMITINCG

20560
20570
0580
20590
20600
£0C10
20620
20630
0640
~OGE0
20660
20670
20080
020
20700
20710
20720
20730
20740
20750
20760
20770
20780
20730
20ROO
20810
2080
208320
20840
0RO
f0KcCO
20870
208710
£0OB20
209300

T L Ll SR ISR SRR B2 2 TR R R IR TE R R T FIR T R ST RN R R R TR R 1Y
» -
g #HG7 - THIS SURPAUTING RESETE AL VARTARL TS AND +*
3* VARIABLE ARRAYS IN PRIETARATION FOR A NCW 3
* ITERATION, *
» E
I I E T 303 33 3 AT SR A2 A 34 35 40 3 41 3T LA 20000 3130 4130 45 40 3 AR 48 35 40 T30S LA 03 320
DEFFIN’ €7

MAT DRt = ZER
FOR P =\ T 7
FOR ¢ = 1 TD 4

DO(P,R) = Q4(P, Q)
NEXT 6

NCXT P

MAT Q37 = IR
FOR P = 4 TD B
OUTA(F) = O
NEXT P

FOR Q@ = & TN 7
FORe P = A T 7
14(P,0) = O
G7(P,Q) = O

140(P, Q) = O

FOR K = 1 TN 7

IF STROT24 (P, Q) 3%, 3) = NN THTW IMPROD
STR(TSI (P, (), %K, ) = "0O00"

JMPBAD: NEXT K

STR(TAE(P,Q), 24,3 = "000"

WNEYT P

NCXT @

Q74 = O

FOR P = { TO 20

TSP, TGP, TT(P), TR, TIG(P) (TI7(F), TIR(M) = O
NCXT P

RETLRN
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SECTION VI SURBRDUTINGCS

RECTINN

B AE 3 TES I 40 FFE 4R35 40 00 A S0 4T AT LA A S A A 35 3 4E AL I LA iR AT A BRI L HOR 42 4 413 40
+# #
i #85 - THIGO SUERDUTING IS DSID 7O DOLCTIE THC *
* WORKING FILES ‘CARCER’ AND ‘SDURCEY TO #
* RECGUT T MODTL FOR GROUP GSPECIFICATIMN *
* WHN ISR S0 REQUECTE. *
» +
FHIE IO AL A2 4300 3 F S0 4 0 S0 $O3E 45 3 RIRBIE3403E 40 35 40 A0 402 4R A A AT A BF RN LN 2 g
DEFFNY Bh

OPEN NODICEPLAY #3110, FTULE = "GOURCE" LIBRARY = "OiFREQ",

VOLLMT = *VDL_GLGY

OPEN NODICFLAY #7, 10, FTI_F
VOLUMT = fyo_Enne

FOR K = 1 TOD 30

REZAD #1, MDD, EOD GOTO IMPRLOL

DO_FTE #3

JMPREOL TRECAD #2, HLD, FOD 6OTH IMPRLO2
PDELETE #72

NCXT K

JMPREOD: CLLOTE #14

CLOTE #72
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