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1. 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 expansion 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.

1
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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

K ubstantial 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 thej

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 a deficit.

2[

1~S



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 is

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 necessary 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 R rquirements Model will

then be presented. Finally, the utility of the model will be demonstrated by

presenting the results of a number of typical applications.

3
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II. 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. In 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

*1 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:

4
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0 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.

o 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. In general changes in one mandate changes to the .r two.

* The fact that the personnel inventory is created and ined by
accessions at the lowest skill and experience levels. Thif 'bans that
changes in manpower requirements at any skill or experienc, -el must
ultimately be reflected in accession requirements. C ently,
almost any change in manpower requirements can have a .L±ficant
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.

o 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 aational 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:

o 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

5



i
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.

a 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 In 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 availabje 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

6.
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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:

0 Resources required to implement future changes in training or personnel
management policies are left undefined. 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 is 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 is

needed is a simple planning model that does the following:

o 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.

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

o 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.

o Permits rapid iteration to permit evaluation of alternative strategies
and parametric analysis of the impact of key variables such as reten-
tion.

7
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* Provides outputs which identify requirements in terms of both skill and

experience mix.

e Defines accession requirements to support the personnel inventory.

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.

'1

.I

F * .*. - *~-* .*.. .. l h

. . .. . . . .- v i



111. MODEL DESCRIPTION

A. GENERAL DESCRIPTION

The Aviation Officer Requirements Model was described in a previous

report-' 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 II are satisfied. In the interest 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 I 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.

* Inventory 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.

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

9 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.

9 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-Submatine 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.

0 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
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Lieutenant and Below - The Operating Level
Lieutenant Commander - The Department Head Level

Commander - The Command Level

While this division is given in organizational administrative terms,
the distinctions between the groups carry over to tactical super-

vision and training responsibilities.

The basic structure of the Aviation Officer Requirements model is

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 I

AVIATION OFFICER SUBCOMMUNITIES

SUBCOMMUNITY PRIMARY CURRENT CURRENT INCLIUDES
(SYMBOL) MISSION A/C TYPE SQUADRONS NA NFO

Light Attack (VA) ACW A7/AIS 24 X

Fighter (VF) AAW F4/FI4/FlB 24 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 53 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) EW EA3, EP3 2 x x

Force Support, Jet

(VR, VC) SUPPORT C9, C2. A4 13 x x

Force Support, Prop. (VQ) SUPPORT EC130 2 X X

force Support, Helo.
(HC, HM) SUPPORT W47, N53 8 x

ACW - Air to Ground Warfare
M - Anti Air Warfare

EW - Electronic Warfare
ASW - Anti Subarine Warfare

X indicates NA/NFO's required in Subcomunity
- indicates HFO's not required in Subcomuunity

t 1s1
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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
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(1) AMP:ANSxACxCFxNC+AFxlN

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 giv<.

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. In

the previous report of this studyl / 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/Ibid., p. 14.
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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 t'

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

The Aviation Officer Requirements Model partitions the total requiremn:;t

into Activities, which classify billet requirements in terms of the general

purpose which the requirement is supporting. For activities where allocation

is necessary, the appropriate allocation basis is established. Seven activi-

ties, described in Table II, 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 II invoivt

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

This effectively segregates billets coded for Duty Involving Flying (DIF

within the requirements structure. This in turn makes it possible to examine

14
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TABLE II

DEFINITION OF ACTIVITIES FOR
AVIATION OFFICER REQUIREMENTS MODEL

ACTIVITY DESCRIPTION ALLOCATION METHOD

1. Force and Force Naval Aviators or Naval Flight Direct requirements.
Support Squadrons Officers are required for the

operation and control of air
weapon systems in tactical units.

2. Fleet Readiness Naval Aviators or Naval Flight Based on annual
Squsadrons Officers are required to train flow of graduates

others in the operation and within the sub-
control of air veapon systems community. Force
within a subcomunity. level driven.

3. Training Command Naval Aviators or Naval Flight based on annual
Squadrons Officers are required to provide flow of graduates

entry level training for student to the subcommunity.

Naval Aviators and student Naval Indirectly driven
Flight Officers. by force levels.

4. RDT&E Naval Aviators or Naval Flight Based on general
Officers are required for experi- Aviation Officer
mental, developmental, or test and skills required

evaluation of air weapon systems. (Helicopter Pilot,
Navigator, etc.).
Allocation only to
Subcumunities
possessing required

skills.

5. Afloat (ships Naval Aviators or Naval Flight Based on total
company and Officers are required to supply Aviation Officer,
afloat staffs aviation experience in the total Naval Aviator,

operation of air-capable ships or or total Naval
as members of afloat staffs. Flight Officer

requirements in
Force and Force
Support Squadrons.

6. Professional Naval Aviators or Naval Flight Based on total
Development (PG Officers are required to receive subcommunity

School/War advanced education as part of the requirements.
*large effort to enhance the

technic i competence and managerial

skills of the officer corps.

7. Other Naval Aviators or Naval Flight Based on total
Officers are required to provide Aviation O(ftlier
aviation experience in the shore requ2rements.
stations and on major staffs
ashore.

15



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./

In summary, the Aviation Officer Requirements Model specifies requirements

by:

e Dividing the total Aviation Officer requirement into subcomm,,nities

based on specialty (Naval Aviator or Naval Flight Officer) and on

Weapon System/Mission (Fighter, Helicopter ASW). The resulting set
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 is,

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 creatior of a set subcommunity inventories that

meet the requirement in detail.

C. INVENTORY SPECIFICATION

The essential elements required to describe the Aviation Officer lnvtntory

are the specification of gains or losses and the mechanism used to describe the

evolution of the inventory over time.

3/Ibid., 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 a 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 is 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-i 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 is 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 in detail in the previous report of this study.A / The breakpoints

in the figure are listed below:

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

* 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/Ibid., pp. 6-8.
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18 Year Point - The point at which losses begin to occur due to ii-
tial retirement eligibility and promotion to the grade of captain.
(Captains are not counted in specifying either Aviation Officer
requirements or inventory.)

o 20 Year Point - The point at which early retirement and promotion
losses are largely completed.

0,

_ MSR
IL.0

z
0
I-

MSR-2

I.
o
W CSP

I I

o 4 S 12 16 20 24 28

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 Ci where:

(2) C1  N1 -.

NI-1
is the ratio of number of entries into the ith year of aviation
service to the number entering the (i-l)th year.

18
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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:

( NnNmTY c,
lam

More specifically:

MSR
(4) NMSR+2 = NMSRI1 XTF1 C,

i:MSR-1

And:

(5) RETENTION- NMSR*2 (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 resuting

steady state inventory.

In response to user specification of subcommanity 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.

*1 In order to create an exact match between model inventory and requireme:'ts

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

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

Thus, in 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.

19
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Aviation Year groups are composed of officers who are predominantly from

two or three adjacent commissioned year groups.5/ The Aviation Officer

Requirements Model uses promotion flow points, adjusted to the years of

Aviation Service scale,6/ to partition the inventory by grade. The prom-

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 important. Tne-

characteristics are acquired by individuals as a result of assignments to fill

requirements. They become important as cohort characteristics when the

experience they imply is either required or desired as a pre-requisit for

future assignments. Experience requirements for squadron department heads and

commanding officers are obvious examples. Most senior positions in tht

requirements structure have flight hour, educational, or specific mission arta

requirements.

An important objective of personnel management is 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 years of

commissioned service. Thus: YAS = YCS-l.5
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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 tour-

classified by activitiy and sequential position. A sequence of connected arcS

represents a potential career path through the network for an officer or gra;

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 is the network diagram employed in the Aviation Officer

Requirements Model. Network nodes are identified by a two-digit numl.,r. Th.

first digit identifies the activity in accordance with the entry numbers of

Table 11. The second digit identifies the tour number. Some of the currently

permissible arc sequences are diagrammed in Figure 2. The portrayal is

complete through tour 2. However, in the interest of clarity only a represen-

tative sample of permissible sequences beyond tour 2 is portrayed. 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:

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).

21
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YEARS OF AVIATION SERVICE
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0 3 6 9 12 15 18

FLEET
READINESS 21 2? 23 07
SQUADRON

TRAINING COMMAND 31
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DEVELOPMENT 01.4
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OT.4- P
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FIGURE 2
AVIATION OFFICER CAREER PATH NETWORK

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

9 Sequential sea duty tours are not permitted. The transition (11-52) is
barred.

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

sonnel assignment can be represented in the network diagram. Furthermore,

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

22
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node to meet the specific requirements for t~he activity involved can be

computed.!! 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 is 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. Tne 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 parametterb]and run modes. The model is reasonably fa s t, so that the user can make~

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

display of results and hard copy printouts.

j 7/Ibid., 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 a program source

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

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 subcommnity

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 displays 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

a. Subcommunity Retention

b. Minimum Service Requirement
c. Career Stable Point
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3. Personnel Management Policies

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

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

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. If

J 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 is 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.

25.
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I 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. /

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:

B/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 model
flows Aviation Officers to the Out-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

aviation billets. The approach taken in the model treats Out-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.
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I
I. 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 is 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

1. Introduction

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 5.01/ 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

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
selected within the program.

9 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.

9 Minimize the Need for Post Processing Calculation - Perform Summary
Calculations across subcommunities and prepare appropriate outputs

within the program.

All of these objectives have been met.

9/O'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 I (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). In any case, the user is affurded at

least one opportunity to review default model parameterbI / for each group.

He may change any or all of these values. In 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

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

O/The Aviation 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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* Maritime Patrol Pipeline (Group B)

- Maritime Patrol (VP)

- Early Warning (VAW)
- Electronic Warefare (VQ)
- Force Support - Prop

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

b. Naval Flight Officers

9 Radar Intercept Officer Pipeline (Group D)

Fighter

* Attack Navigation Pipeline (Group E)
- Medium Attack (VkM)
- Electronic Warfare (VAQ)
- Carrier ASW (VS)
- Force Support - Jet

e Airborne Tactical Data Systems Pipeline (Group F)

- Early Warning (VAW)

* 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 subcommunitv. Upon entering tht

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

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

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

be used;

o Enter a group assignment pattern of his own selection;

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 decre-
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. If 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:

Favors flow assignment to activities consisting of Operational Flying

Billets (Activities 1-4); and

Is 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 Out-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-Of-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

j theory. 11,

teFigure 3 is a network diagram illustrating the device used to formulate

tetour 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-

11/See, for example, H.M. Wagner, Principles of Operations Research, 2nd

ed. (Englewood Cliff, New Jersey: Prentice Hall, 1969), Appendix 1.
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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 thesc two node sets

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

it is conceptually useful to envision all flows -%s originating at a single

source and terminating at a single sink.

ACT I V ITY

1. FLEET SQUADRONS

2. READINESS SQUADRONS

SQUADRONS

4. RTD&E

5. AFLOAT

6. PROrESSIONAL
DEVELOPMENT

7. OTHErP

NOTE ONLY PA;TIAL IN-TOUR ARC STRUCTURE SHOWN

FIGURE 3*1 MAXIMUM FLOW PROBLEM FOF 'OUR TRANSITIONS
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Arc capacities in Figure 3 are set as follows:

a. Source to Nodes ji-1) Arc capacity is equal to the avai>
flow at the (j-1) Node. The total source flow is therefor equa, tr,
the total output flow from the previous tour.

b . Nodes (j-1) to Nodes (j): Arc capacity is the, lesstr ot

o Available source flow;

e The flow which will just meet tht rermaiu- rtr
Node (i j) .121 Subject to the constrain" htbr~:<

sitionS- have zero flow capac it.

C. Nodes (j) to Sink: Arc capacity is tht: f low which w. 7,
the remaining requirement at Node (i,j).

When arc capacities are specif ied in the manne r outlined albcvt. a-

resulting flows within the tour are guaranteed to be within sour,:e node

constraints and less than or equal to the flow required to fill desz* :

node requirements.

The network of Figure 3 is solved using, the maxim,,:. flow algi

This algorithm emp-),vs a systematic search of all1 pos :*Lb: pat:.s tlr~c

network to find one that will permit an increas- in total nttw r: fo I

procedure terminates when no such path exists. In tht presc.-t case.t

geome try of the network permi ts a simpl if ied path, scann ing; prces w'.:

1 2,The f low meet ing the remaining requirement at Node (i j) .s vt V

co 2 zREOi~

(a) FUTLK iik zT

Where: Fij = Arc capacity for Arcs terminating at Nodt (i,;)
REQij = Remalning Requirement at Node (i,j)
TL - Tour Length Sp-cified 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, Int roduc tion to Opera',ion- Rt-st I"
(San Francisco: Holden-Day , Inc ., August 1967, pp . 214-21 b for thri spe, I! I I
aJ algor ithm used .
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greatly simplifies computer implementation of the algorithm.

Consider an initial trial solution for the network of Figure 3 w i.J,

simply proceeds from source node arc to source node arc, allocating as muCh o

the source flow as possible to available paths through the remainder of t,.

network. At the conclusion of this step, one of the three conditions w,

hold:

a. The capacity specified for source flow arcs will be exhiusttd,

indicating an optimum flow;

b. The capacity specified for sink flow arcs will be exhausted, i.J>

cating an optimum flow;

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

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

In this case, iteration is required until either a. or b. abovt,

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 tiV

positive sink capacities (since otherwise the capacities would have been e.i-

minated during initial assignment of flows). Path analysis then consit'- o:

transferring existing flows to other feasible sources/destinations so as

create a positive flow capacity on some arc out of the source and a poit \,.

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-)

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

adjustment 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

35

. i . . -.,- .. . , . . . . . • . .
- .



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-l) and requirements remain at node (5,j).

When the procedure outlined above terminates, any remaining sou-ce 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 is tht

minimum flow that can be achieved, given the specification of tour transitr.H.>

and destination tour lengths provided by the user.

The implementation of the maximum flow algorithm in the Aviation Of*i, r

Requirements Model will not be apparent to the user. Model operation is fun,-

tionally similar and no additional inputs are required of the user. Provisio.

is made for printing out interim network solutions when the in-process-m'nit,,-r

option is selected. The user familiar with the previous version of the mxd

will also notice a significant reduction (about 10 percent) in bt,.

Out-Of-Aviation assignments and overall requirements.

4. Inclusion of Promotion Flow Points

The original version of the Aviation Officer Requirements Mod~l convrtec

inventory aviation year groups to an equi.alent grade level for purposes o:

inventory/requirements comparisons. This was done by establishing grade levri

transitions at 8.5 years of aviation service (03 to 04) and 13.5 years ol

aviation service (04 to 05). A revision has now been incorporated :o a!,)w

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 months and subtracting 18 months to convert the enterAd

value to months of aviation service. (The model makes all calculations in

time increments of I 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

assgnmntof 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 o"

grade level mismatches between inventory and requirements. inferences

regarding such mismatches can be drawn from Out-Of-Aviation flows. Howevter,

if mismatches are severe, the model is likely to drive inventor), 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 terrr -rsonnel management

problems likely to attend a given solution.

Implementation of upward detailing in the model is straightforward. The'I 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). I1 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. In 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:

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

* 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);

" Upward detailing to post command afloat billets (Tour 7, Activity 5) is

not allowed;

" 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

j 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. In the original version of the model,

'I the user had to make these adjustments manually for each subcommunity for

j 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

j 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

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

t outputs.

8. Model Speed of Execution

In the process of revising the Aviation Officer Requirements Model, the

following changes have been made which decrease model solution time:

The method used to make initial inventory estimates and inventory
increment calculations has been refined. This has significantly
reduced the number of iterations necessary.
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e While the adoption of the within tour optimization procedure has
increased computational time, the increase is more than offset byi decreases in the overall number of iterations resulting from the higher
level of assignments within aviation.

* 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.

9 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 Subcomrnunity 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:

* The large number of model parameters under user control;

9 The user friendly environment created for the model which facilitates

its employment;

* 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
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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:

0 12 Air Wing Runs
- Carrier Based Subcommunities
- Non-Carrier Based Subcommunities

0 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:

9 Retention
- Fixed Wing Aviators 45%
- Rotary Wing Aviators 50%
- Naval Flight Officers 55%

* 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 runs 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 III

ANALYSIS OF REQUIREMENTS CHANGE

(12 to 14 CARRIER AIR WINGS)

Change

Activities Activities Out-of-
Model Run 1-3 4-7 Aviation Total

CV Subcommunities NA +584 +130 +112 + 826
NFO +290 + 61 +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 III 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 Out-Of-Aviation assign-

ments at 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.14/

The Non-CV Subcommunities also experience reduced requirements in

Activities 1-3 and in Out-Of-Aviation flow. The minor change (-28) in

Activities 1-3 is 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 subco-

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 upward detailing (the model default

14/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 student
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-Of-Aviation flow.

The Navy currently has requirements for approximately 40,000 unrestricted

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

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

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

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

the Aviation Officer Requirements Model. Instead, the model identifies

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

surplus to direct aviation requirements and therefore are AVAILABLE to meet

non-aviation requirements. The total Out-Of-Aviation flow supplied in the

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 1,

Carrier Air Wings in fact increases the disparity between available fill

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 IV.

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

annual undergraduate training output requirements by 63 Naval Aviators and 45

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

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
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TABLE IV

S ACCESSIONS AND UNDERGRADUATE TRAINING REQUIREMENTS
(12 VS. 14 CARRIER AIR WINGS)

CV Subcommunities NON-CV Subcommunities Totals
Training Training Training

Training Accessions Rate Accessions Rate Accessions Rate
Pipeline (12/14) (12/14) 12/14 1P/14 12/14 12/14

Naval Aviator

o Strike 458/554 326/395 124/114 8/61 528/668 41-4/476

(Difference) (+96) (+69) (-10) (-7) (+86) (+62)

o Maritime PIT 37/42 28/33 349/348 271/269 386/390 300,//30 2

(Difference) (+5) (+4) (1(-)(+4) (+2)

o, Helicopter 74/85 55/63 340/328 252/243 414/413 307/306

(Difference) (+11) (+8) (-12) I(-9) (-1) (-1)

Totals 569/681 410/491 813/790 611/593 13b2/1471 1021/1084

(+112) (+81) t (-23) (-18) (+89) (+63)

Naval Flight
Of ficers

o Radar Int. 0ff. 122/153 68/85 0/0 0/0 122/153 68 'k

*I (Difference) (+31) (+17) (0) (0o (+31)(+)

o Attack Nay. 224/281 126/158 15/15 8/9 238/296 134,167

(Difference) (+57) (+32) (0) (-1) (+57) (+33)

o ATDS 0ff. 61/72 40/48 0/0 0/0 61/72 40/48

(Difference) (+11) (+8) (0) (0) (+11) (+8)

o Navigator 0/0 0/0 270/251 189/176 270/251 V4(Difference) (0) (0) (-19) (-13) (-19)

Totals 407/506 234/291 285/266 197/185 692/772 431/.

(+99) (+57) (-19) (-12) (+80)I 47



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 alternativ,

which should be examined. In an actual planning scenario, thc user wO''

undoubtedly want to examine the impact of variations in subcomulrnitv retetion

on the outcome. Upward detailing constraints could also be tested. The

planner can even examine the impact of varying squadron grade structur ,

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

term resource constraints on the long term Aviation Officer inventory.

A word of advice to the potential user is in order at this point. The

Aviation Officer Requirements Model places a large number of paramnters under

user control. If the user changes many parameters in a single run, he mav

have difficulty interpreting the results. To avoid this, the following

approach to model utilization is recommended, based on experience gained on

mor, than a hundred model runs:

* Establish a baseline run for comparison purposes. The default para-

meter settings approximate FY 81 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

run. before going on the computer. This saves times and minirizes

rerun requirements.

6

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 thrk,.

minutes.

L. 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 facts, it is 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 o grade imbalance are the

upward detailing fills and the Out-Of-Aviation flows. The model reports lower

grade fills and the number of Out-Of-Aviation fills by grade level for each

sdbcommlnity. 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 employed only when flow cannot be employed within

aviation, either because requirements have been met or upward detailing limits

have been achieved. In 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 AVIATORS)

Grade

Subcommunity LT LCDR CDR SEN CDR TOIAL

Light Attack
Number Up Detailed to - 52 0 0

Out-Of-Aviation 41 20 0 13 74I Fighter
Number Up Detailed to 5 0 0

Out-Of-Aviation 0 0 0 11 11

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 Out-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-Of-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. In

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 inventor) 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 KRR-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-

ciated with training at these lower levels total 6.3 M.

A review of other model parameters on a subcommunity-by-subcommunitv 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 l month for Naval
Flight Officers.

0 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.1 ACIP Gate I 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 eyamples 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. It 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. In 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 to

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 notably

crew factors--should be confirmed.
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V. APPLICATION OF THE MODELING TECHNIQUE

TO THE SURFACE WARFARE OFFICER COMMUNITY

A. INTRODUCTION

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 a.. 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 cC -er path specification.

B. REQUIREMENTS SPECIFICATION

The basic force element for Surface Warfare Officers is the individual

ship. In specifying direct force level requirements, ships may be grouped by

class to identify units with similar officer manpower requirements. These

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 requireme:Jts

specification, there is no need for independent processing of suhcommrnitie-.

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.

9 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.

* 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 completir,

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, they 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 is 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 likely 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

level1s :
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- Lt JG and Ensign
- Lieutenant

- Lieutenant Commander
- Commander
- Captain

jC. 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:

* 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

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

* Unrestricted Line Officer (1IXX) 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 irn
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 fromI 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 anlo !cis 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. In view of the fact that the Surface Warfare

designation is only a little more than ten years old, an analysis of this type

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

The primary reason for including career path constraints in a requirements

model is 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.4 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
F - Amphibious Ships

- Fleet Auxiliaries

There are specialized skills associated with the operation and handling of

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 above correspond to the Fleet Squadron

Activity of the Aviation Officer Requirements Model; that is, 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 additioLo, provides the opportunity for a degree of

user control. In 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-'4 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 Requireents Model:

- Fleet Combatants

- Amphibious Forces

- Fleet Auxiliaries

- Professional Training

- Afloat Staffs
- Professional Education

- Other

Figure 4 is 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

4 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 comunity, 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

j 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

I I I I I I I I 1

0 3 6 9 12 15 18 21 24

FLEET COMBATANTS 1 1 )
AMPHIBIOUS FORCES 21 22 3 2 25 2t 0
FLEET AUXILIARIES 31 0 3 34 05 06 3'

PROFESSIONAL TRAINING 40 0 43 44 (D 041 4'

AFLOAT STAFFS 053 6 0
PROFESSIONAL EDUCATION 63 0 00
OTHER (D 72 0 0 0 76 0 78

TOUR Mo. 0 1 2 3 4 5 6 78

FIGURE 4

SURFACE WARFARE OFFICER CAREER PATH NETWORK
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VI. CONCLUSION

Previous sections of this report have attempted to achieve three main

goals:

* Describe the process by which manpower requirements are determined in

the context of the Planning, Programming, and Budgeting process bv
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.

* 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.

* 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 technique 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 thty

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 is

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 Requirements Model easy to operate for all personnel.

While the model is designed for personnel with limited computer

experience, it is 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 in the

Aviation Officer Requirements Model. An explanation of the cur-

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

I. SPLCIAL KEYS

1. ENTER key - The normal means of terminatir.z
user entry and requesting thk
program to process data. SHiFi
does not affect the action of
ENTER, and ENTER is not honored
while the keyboard data entry

keys are locked.

2. PF key
(Program Function) - Most command options in re-

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

* are affected by the SHIFT key.
Thus there are 32 Progran-

* Functions keys. Next to the
description of each option on
the display is the number of
one of the PF keys. Commanj
options are entered by pressing

the appropriate PF key.
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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. if
an of f key is pressed, the
workstation alarm will sound as
a warning that an invalid key
was pressed and another key
selection should be made.

II. CURSOR CONTROL KEYS

1. TAB key -Many screens present predefinedf 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.

2. ARROW keys -There are four directions the
user can move the cursor: upr
down, right and lef t. 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 is pressed.
All keys also have a wraparound
feature. For example, if the
cursor is positioned in the top
row, and the user presses the
up arrow, the cursor mov'es to
the bottom row in the same
column.

III. PARAMETERS

1. Defined -Most parameters are set ini-
(on screen) tially to default values (See

default values) and the user
can either change them to suit
his purpose or continue using
those values. To change a*1 parameter value, position the
cursor (cursor control keys)
under the variable to beI A-3



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.

2. Defined - Some paramet r fields initially
appear with blanks, and the

(off screen) 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.

3. Entering - 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.

A-
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COM."UNITY SECTIONS MENU SCREEN

This screen acts as the Control Screen. It perxits one to enter

and exit the program. On entry to the prograr, the above display

will be presented on the work station screen. Notice the wzrd's

NAVAL AVIATOR and LIGtiT ATTACK; they have been underlined in the
above picture but will appear as flashing words on the displa'
screen. These words flash to indicate the current model stat*s.
On entering the program, all variables are predefined to default
values (see Appendix C).

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 Community of AVIATORS. (See A-S)

3) Begin working in a new Community of NA,'AL FLIGHI' DFICEES
(NFOs) (se-' A-9).

4) Make multiple Community runs (see A-19).
5) End processing (Note - on command of End processinc,

which causes exit from the program, printed output fro,-,

the program run will begin).
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I

SINGLE COMMUNITY RUN

The following pages A-7 to A-18 explain and describe the screens
in SINGLE COMMUNITY RUN processing. Figure A-i 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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By pressing the PF-i key when t e Com-jn~itySleio Sc--
(Si) is displayed, the above screen (S.) will appt-3r. T.
screen allows the user to select one of 14 t c.T~ i es
which NAVAL AVIATORS are reqljired. By pressing one of tne 14
PF-keys, the user will enter that corresponJinq Suocojr~r~iyf'
analysis. By pressing the "Enter" key, the use-r will retarr rt2
the Comminity Selection Screen (Si) withoit altering the curr,-T.:
subcrr'inity selection.
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analysis. if the user wi shes to return t o t ne :or7-.uw

Selection Screen (S1), press the 'ENTrk" key.

-NOTE -
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COM'.UJNITY v!twIicArION AND RUN OPTIONS

Screen S4 (above) identifies the Subcommniity tne m:,jel is
currently concerned with and allows the user to selezct rnr.
options. IN-PROCESS MONITORING allows the user to see inter-
mediate results between iterations. The user may also run t2:-
system with minimal interaction by typing "NO" in place of "Y_!.S"
for IN-PROCESS MONITORING.

UPWARD DETAILING allows the system to assign officers to requ.ire-
ments of the next higher grade when all requi rements a, t-1
current grade level have been met. If the user doesn't w:':-.'
Upward Detailing, type "NO" in place of "YES".

-NOTE-

If the user initially entered "YES" for IN-PROCESS MDN11C>+W,
he will later have the option to chan - this status after ev',
complete iteration.
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PARAMETER CATEGORY MENU SCr(EEN

This screen appears af ter screen S5 and screens S3-S13.
allows the user to enter each of the five paraineter categorie s in
order to inspect and/or change existing parameters. Toinz-
any parameter category, select the corresponding PF-.key. T,-,
user may also return to the Community Selection Menu Screen (S1
by pressing the PF-16 key. If the user wishes to bypass t'
param-ter review he may do so by pressing the "ENTER" key.
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This screen disnolavs the current value of basic para--tersc
tne succomrununilty beinrg processed. Tne user may cnanqe- oneC TnC7>i
or all existing pa r am-ete rs . Tne user should be aware tn an
changes to the parameters CRE FACTOR and NAV,,AL AVIAT'r S PEr, -,5.
will affect only the number of Lieutenants per squaaron,. T.. t
Cornimand er and Lieutenant Corrunan 3e r pa rame te rs will r t - -
unchanged. If Comander/Lieutenant Conmmnder parameters ar
changed tne adjustment of Lieutenant parameters is automat-ic and
sqguadron, grade distribution will conform to user specification .
In order to record any changes and continue with the procra.-
press "Enter'. Upon doing so, the program will retujrn to Sre
S5 (Parameter Category Menu) allowing the user to make fru-
change-s or bypass the parameter review.
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DATA., T . us C

all existing parameters to meet t-: rr
user should be aware that the- n-1 c- Li-.--It -
graduate tr a ini ng i s def-t erm ined by nP ,77
Factors ( Ins t ruL;ctor Pilots pe r G ra :i F, r C
GraJiate) . In orce3r to record any cn ana.-F 3'- Cnt,2< ,
progi-rm, press "Enter" . Upon doing so-, F pr093 wz t rt
to S c reen£5 all1ow ing9 the user t o make frtr 1- a~> Co7,

toe parame-1ter review
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PROMDTION FLOK/POLICY VARIABLES SCREEN (PASAMETER REVIEs)

This screen allows the user to change both Promotion Flow Pcnts
and Policy Variables. The Promotion Flow Points section of th_ =-
screen is a bargraph representing years of c,_ rissioned service.
Up-arrows under the graph show the promotion flow points to the
grades of Lieutenant Comr;,ander and Commander (4 for LCDR, 5 for
CDR) . To change promotion flow points, position the cl: or un3e'
the desired number of years and enter the appropriate number (4
or 5) . (Note that entries made with years consisting of two,
digits (i.e., 10), the number (4 or 5) may be placed under either
digit.) Half year promotion flow points (i.e., 10.5 y-ars) may
be selected by positioning the entry under the asterisk between
numbers. Also note that both entries (4 & 5) must be made if any
change is made. If either entry is left out, the resulting pro-
motion flow point parameters will be inaccurate.

The Policy Variables section of this screen allows the user to
enter different policy alternatives. FLOKBA-K INSFR',yPfORS are t:-1
fraction of training cormnand graduates assigined immediately as
instructors in undergraduate training. P,,OSTGRADUATE FLO,' is the
fraction of th- 12 year cohorts with a grauate level education.
WAR COLLEGE FLO is the fraction of 18 year cohorts with a war
col :,ge education To record changes and redisplay variables
press PF-l. To record changes and continue press "ENTER".
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ALLOCATION PARAMEIERS SCrEE.N (PARAMETER RE,'IEA)

This screen displays the ALLOCAMION PARAMETERS whlich the,
will use in assigning fractions of general Aviation Off 1-er
requirements to the Subcoirmrunity under investigation. The ::ser

should note that a change to any allocation fraction wili ca-si
an automatic adjustment in fractions for all other Subzcz-
munities. (Note that the sum of allocation fractions across all
affected subcorjnities equals one.) Tne "ENT ER" key cas--s
changes to be recorded and adjustments to be made. Ccntrol is
returned to screen S5.
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CAREER PATH NETAORK SCREEN #1 (PARAMETER REVIEv )

This screen displays nodes for the Career Path Ne:-,,7rk. Th us -
can inspect and/or modify the characteristics associated with an-,node. To inspect/mpodify a node, replace any "o" wi th an "x" i~nthe 'tour number' table and press "ENTER". Note that the usormay select as many nodes for inspection/modification as desire-,.The TAB key will step the cursor from node to node in t'-edisplay. The control of the program continues with screen Sil 'if
a node ,nodes are to be inspected/modified. Otherwise the controI
returns to Screen 35.

A-16



Sli

*-*12-34V -- 7901234.'k 7WlX) 1 ~W~~A~ f1 A A 7f(27 34.'4 71)r'E I ; 34.'4 '!rv 1; 14,4,71- .

*3r* NODE CARACTRVJ.rCS ARE RrFRRDrrj rImjT: rl , rT FMn j 'n ju Apc 0 -1.
*4. IN OUUTI'j. TIT N1301~: 10i3rrE' ill Ar.TIVlr\ IN WI. ji1g-4

S * rYTICErn is rjwCA;fl. fl-U AC71VITY /414) IXil. pL&Ni1 C:lIP Jqri Y
* BEING EXAM14-i) 1!': C f

*7* 
7

* 'FLEET TcxIr\.; 1[)Jr1 NIPrIF 4

FOR TCRJE TERMIATINC AT THAT MOTW*I0
T E bFOTMINC vioj-iY PrLY: *

*3. TOMS LFJO47Tll Y( -3

r PRur j & N i " ])C S1 AT L_ PR: (,LL iJOJS f sA r 4

FLIT CEII Irw FIuToi-, NNN C.

*R A~ IO N~TT I ~~ NH:L 'fO'hAone' U*I~r N O() 7

B. AF-Lr 1Ji4'A7i )~I~' N ' ()(WA I o~o, P'.RnI7 L W U A. IXTIO 000 *~oM3,'

9. * YF 000

S * 4. 44***4'*S4 * 440*.-0 0405*t..*4~ * **40 4 * 2-*00

* UE 'NN -v *4 * ,* -. A'0 *5 1 #: rRIS-* ruwT P4..-0 * ., r.-.-..*

CAERPT E3* CEN 2(AAEE EI..

Thi scee ETRcnfrs theNP~ acivtyad ou unerthtth ue

caes hems ders "NTR.This screen willrs h ciit n or ure tapoter for-
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(SlO). once all x's have been inspected,/.-odified, the pro::ra-.
will return the user to the Parameter Category Menu Screen (S;).
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If the user had previously requested a change in retention (Sr;
the above screen will be displayed. A change in retention will
cause the Continuation Vector to chance. This screen shoows t',e
four parameters that determine the Continuation Vector and offers
the user the opportunity to change those parameters or continue
the process.

-NOTE-

This is the last screen before the program iterations start. Ic

follow execution and processing sequence turn to page A-33.

I
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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 sequence ofscreens 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 COMN2)%ITY SELECTION (MULTIPLE RUNS)

By pressing the PF-3 key while the Conmmunity Selection S:r e
(Si) is displayed, the model adapts for multiple runs and shco.-
th e above screen. T i s screen all1ow s tne user to0 a:-C,..
Subcom.'nuni ties with similar characteristics. This is done bl
assigning the same alpha-character (group identifier) to all S-,:-
communities that will be included in a given group. To e 1i m in a
a Subcommunity from the run, put a "0" (ZERO) in the correspondJinc:
group column. If Subcommu,,ni ties are left blank (i.e., space_
the model will assign that Subcomirmunity by default values. To
continue with NFO SUBCOtMU'NITIES, press "ENTER" (see next paie).
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NFO'S COMIWJNITY SELECTIONS (mU.LrIPLE RUNS)

Wh en " ENTER"' is pressed while the NAVAL AVIATOR CO'>X 0 i

SELEC-iONS; (multiple runs) screen (S4) is displayed, tne m36-1~
continues with NF~s Community Selections (multiple runs). T
allows the user to create Subcommunities as on the previous p3Ji~e
(A-2i) . If the user wishes to return to the Community Selection
Menu Sc,:een (SI), press PF-16. Otnerwise, press "ENTER~" to cc-
t inu e.

(Note - if trie user uses the same group identifier for bo-m
PILOTS AND NFO's t:ney will be assigned to the same group.)
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COMMU'.NITY VEr.IFIC-ATIO)N AND RUjN O, TIOt S (MULTIPLE RL )

• This screen is finc-tionally identical to screen S4 in single r.:-.
• mode (see- A-10) .

*NOTE*

. The following multiple run screens S4M-S2M are f ~ t o a ?'[identical to screens 4-S12 in SINGLE RU N mode. In M* LTIiL-; R-"
mode, however, these screens will display a group identifier in
the top right corner. The group identifier injcats th at t -.
mo~e] is in tne MUTIPLE RU.N mode and identifies ., r -
currently being processed.
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This screen appears only if the use-r selected the PF-1 ,;t iI:
when screen SlOM was displayed. Tnis scree:n permits t:-.e iser to
reinspect a pararreter category for the cL.rrent groui.aena-r
None- than screens whic7h have been bypassed can not be rdz vj
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ALLOCATION PARAMET"ERS SCREEN (MULTIPLE RUN)

This screen is functionally identical to screen S9 in SINGLE R.'N

mode (See A-15).
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CAREER PATH NET4ORK SCREEN #2 (MULTIPLE RU N)

This screen is functionally identical to screen 511 in SIG,- R
mode (See A-17).
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RETENTION SCREEN (MULTIPLE RUN)

This screen is functionally identical to screen S12 in SINGLE R2:N

mode (See A-18).
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GROUP AND SUBCOMMUNITIES COMPLETED SCREEN (MULTIPLE RUN)

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
group selection process.

- NOTE -

Execution will begin once all groups have completed the parameter
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

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 MONI'rORING)

This is an advisory screen which appears during program execution
(without IN-PROCESS MONITORING) displaying the current Comn.-anity,
Subcommunity, time, and current iteration information.
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EXECUTION SCREEN (IN-PROCESS MONITORING)

This screen is an advisory screen which appears during progra:-
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)

This screen is displayed at each stop-check point if the user
pressed PF-14 when screen S16 was displayed. It is also
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-il 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 wou-cd
either press the "ENTER" key to continue processing or select anoutput option.
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NODE FLOW OUTPUT SCREENS (IN-PROCESS MONITORING)

This screen appears when the PF-1 key is selected from the Ot:pjt
Options screen S17. It displays the node flow values (which are
the annual flows of officers) out of various nodes of the career
path network. To print this screen, press PF-ll. To return to
the Output Menu Screen (S17), press "ENTLR".
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INVENTORY DISPLAY OUTPUT SCREEN 41 (IN-PROCESS MONITORTNG)

This display appears when the PF-2 key is pressed when the Oat-
put Menu screen appears. Inventory consists of two screens. T-e-
first inventory screen allows the user -o select up to 4 years
for which he would like to see the inventory. This is done bs

typing in the years (between 1 and 30) for output. To see t..
requested years output, press PF-1. Press PF-2 to return to tm
Output Menu screen. Press PF-11 to p-int this screen.
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INVENTORY DISPLAY OUTPUT SCREEN #2 (IN-PROCESS MONIT OtING)

If the PF-1 key is pressed when screen S19 is displaye3, tn-
second inventory output screen (above) will appear. This screen
displays the breakdown for each activity the years the user has
requested. To print this screen, press PF-lI. In order to return
to the Output Menu sc:een (Si7), press "ENTER".

I
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REQUIREMENTS DISPLAY OUTPUT SCREEN (IN-PROCESS MON!10rJING)

This display appears when the PF-3 key is pressed while the
Output Menu screen appears. It shows the requirements 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 to
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 ab.cv
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-ll. Press "ENTER" to return to the
Output Menu screen S17.
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RESLTS/CONTIlNUE SCREEN

This screen is displayed automatically when the solution criteria

for the model is set. It displays the final results of m ?
processing. This screen also allows the user to discontinue -.rEIN-PROCSS MONITORING by typing "NO" over "YES" for IN-PRTCEOISJ

MONITORING. To suppress printing these results, press PF-1. T3
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
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. After

each listing is the basic cross-reference for variables, arrays,

and labels.

B-0}

P

-- ---



30 * ~AVIATION OFFICFR PrE(QUIrE'l Jlh,TF '7f, )
40 V M 3 1ON 7. 1

70 MULTIPLE RUINC. (rUIFJ! L.11,<177 TO O(rl)

90 .44444

110 MODFI. DF-SCRIrTTON

A 130 THE AVIATION OFICErr PFQIIIREMrENTS' MODE! 15 A f;TEADY\'r-,AF
140 DFJ!RhINIETC MtiLATrtFW OF TIT' DFF3CFR CARFJT( PATHi rL-f'PJF roi
.150 THE* AVIATION OFFICER mOI IJNTY OF THEr NAVY. THE- SETI pr- Al
16&0 AVIATION OFFICER PEUETS /3X IS rArTITTIEILlF TNTfP TW71-JTh
170 THF-T SlJD3CO~vll-W4TIrECl (E.G, FTCHTFR AVIATOR\, MAknTTMFr rATRDL- IJnm.

SO0 A CAnrEErR PATH NE:TWnRI< Ir- CFCGiriE For, FAG! -i-t.(hn,,mITTYwc
I 190) CLA!31F IrFs ERflVlt"INITY REO1LITRrEME\TfS 11N TErI'lfr OF- TOIlr. 1P !P1l-FF Awl)
200) ACTIVITY. ACTIVITIUS ARE DFS-CRTrTTVr CATF(T~PrT! WUTCH1- PrPjDDY
210 CHARACTERIZE T1*!r- DUJTIES-. TO WITCH AVTATION OFFTCFFF APF ATTI~'
220 TI-AJF- A SET OF Al) ACTIVITY/TOU.rN Mj~r-r 77TTFF- ARF CrF9AT~r) FOR F-kCi
2.30 sLF3COnitiNTTY. IN ADDITION, THEf- lfinE! srrFGIEIEV, TrA\'2t\":TTON mji-rF
240 CY WITCGH THEF Mc1-17NT OF OFFICRS\ rFTWFIJ STATF5 APE OVRI'ED
25~0
2&0 THr MODEL IS WRITTEN IN WANG VS- FlW7TG FOR 111E WANC 'fQ
270 COMITER. OEVR THEr- iODEL IC t'rSEFR FRTiEN! Y, IN THA,14.HY
2-80 LOGGED-r ON AT A TERIIINAL- Akn CA!.ILED T~lE rrDcrAM [ T5TFI- RE!. fOW. JII
290 REMAINfDER OF THF fC'Ff SJON IS INlTMRACTIVELJY CICD ' IfAD THEf 1IFFT\
300 TI-f~UGHJC- SF1t ECTIN OF MIIN AL-TERNP.TIVrES, !-rTTING OF Ii ~ri. PAlk'ITFPS
310 AND SELECTION oF FUTP!IT, 'Tll iJSrT, CA4\ ALTER ANY (Orr ALL)~ OF f')
3v-0 MODEL PAPAllrETFR!- FOrP A GIVATN qF~lclmn1.INlTTY Pill, TIW: MDFtnF ir, PFC
330 LOAnDr WITH DFFoA~L-T VAJIlJFES FOR AL!- rRA/EiTFRS7. T 1FE RRESEN--rI\T
340 CURRENT NAVY PRACTICE. IF THEJr ifSErR DOES'- NT fHAJkICF A i, !E
350 DURING SET LOr. TI-I DEFAL-T VALIF MIS JfFF). THAF irrFr AL.A3 HAF7 THE
36-*-0 OPTION r.F MAI/<INGC SIPCILE S!!G ,nMMU~njTTY RIINS OR\ MUL-TIPLE PLP o"UP
370 INGj, ANY NII~rJr-r nu SIMf(MMI.N'IT!ES- IN4 A SI.NGl-F SEFT 11,.
380
33:0 TI-I PROGCRA-M LIS-TING HI-W OF-Fiq nr\i(I-t\, DOWN ITD SGII~inT W ~T ('1
400) PRESENT THL. MAJOR FI.NCJT INS, PrmFor~mrTJ IN I OGIGAL S1TGUJFNCF.
410
420 SECTION CONTENTS
430
440 1 DFAi L T DATA kN~D PROGCRAM IN.ITALT7ATIONv~
4!-:0 11 INTERACTIVE rl\TRY./REENlTR'Y ROLJTTiE.f:
4C.0 III MI-4TIPL-E RI . T SET LP ROJTTI\9FF
470 IV REQiUIREJ--T!7 cOmPULTATiON
'i73 V NETWORK< SOt iT ION r\OITINES--
490 VI ITERATION CIUGI RnIJTINFlr.!7
500 VII SIJ)RMIT1IN4rc

SP0 NOTE:' OUTPUT LITINTTGS7 ARE (CE1-JErA-TrV' IN4 AN F'(Tr7lNAL- 'Rim".ITINE
S£W0 CALLED 'OFPRIN' IT~CH IS NOT PART OF TfllS- 1.I!STI',

B-1

J."



SECTION 1: DEFAULT DATA AND INITIAL.7ATInN

I. 5SS) CC"~
56D COM D$S,DE(c),SI(15S),PO(AO),R(,lq(4q),I4(7,7),TE.(r-O),T8(20), TI1
570 CC" P15(9)130, X$130, X51130, B'T70, C$70, TI 5(20),07(7, 7) TCO(7,, ,) I
SRO COM A1 (1S., 9), E$1O, T94(7, 7)2f(--, ZI$23, 741Z73,0.37 (8,4), UTA(S), RO130)

.90 COM X$70,PRD'4,PRA,/C,I^ROlf' "O TT(S,3),T0TA( 3),T0TN(, 3h
600 COM PTR(I"),TR.-(7)_.O7C.'( )('T.'.) (5 ) C79(5) G74
£10 DIM NO(7), 7(20),GO(15, ), DTH(. , P), INVTO(7.), TO.,?O),.141(7,7)
620 DIM AIJX (19, C), 04(7, 4)i,032 (7) , PO-7T$ .r)F.,. T[ I. (7,7);?r T'(7 0)
630 DIM T17(20),T18(50),A!.-)(7),T1$(I.r,). 7? ,i--$t:.7T1,TVI(7), 12 1 (7)
640 DIM N9$(7,7) 1,G4$7,Rnl TE7, G!-1 P$(.O) 30 40(7,7.P.m.C), rAi (r.)
6E) DIM GROIJP$30, TGRnflJ-0, 0FGROI.- $710, C0M1C(-.0, R2 (7, 7)
£6 0 DIM I4M (7,7),M -:.', n.-1F-40, CMmiso

£130 *

£90 * THIS FIRST C'4--CTTnN nFr TI.- PROCRAM frF-INTF -r.
700 * AN) L.OADS TI-f: BASIC IMATRICF. ROGOQi. A. "
710 * ICO AND TgI. *

740 REM CONTINJATTON MATRIX
75,0 JMP 1O..: DATA S , 4 S.. A, ,TRIICT! rF_
7 0 DATA . 98. v.76, .u9rc4 / .980, . P_92 .•L. 0.V/4 IrS>"
770 REM CRAD. MATRIX GO
780 REM SO PIlOT/Nr-nFRr PIIOT/NFO OS,. O .f1"
790 DATA P,.11,,,0,O,2J S..,O . 24 ./4 VAI_./
800 DATA 1,2, 11, ,2,311,.23. 74, V:, 77,;_'L /'*VF +./
810 DATA 1,2; 13.1,P, 1.71,-2R.,.4., P'r, - , I /* qyAM /
8W0 DATA .1,, 7, ,..T f..-. -- , /VAW" /
B.30 DATA 1,,3,1 -1,14,1, 3..71 .. 1, 7(-,..-3
8340 DATA 1, 3, A., 1.3... , 1. S:. 47, 1J .. X , i/*V-, 4,

850 DATA 2.4,14.0;.00,,4..7, ,7,0,010 !*I Ir'I
860 DATA 1, 3,714,1, .3, 19, ', .1 !,7C. 9 ,
870 nATA 2,4, 14,0,0,0, 4,17.5 , 0,O .. 0, /*I"SL 17./
890 DATA 2, 17, 4. 0, 0,0, 2 I. 1., 3-,0,.. 0.3 /*;../
890 DATA 0,0,0,0.. 0,0, 0. 0. 0 0, 00,4 !'Vi
900 DATA 0,0, 0, 0,00, 0, 0 0.0. 0, ,13 .1 .gI

910 DATA 0, 0,, O, 0 0, O, /0F,0' 0/
9r-0 DATA 0O, I, 0, 0, 0, 0 0, 0 , O %, /*0.'01 - PI
930 DATA 1,9 ,.0,0.00,0,0..00,./*WT - -I/
940 REM SO.-,DRON MATRIX ,I
950 REM NO 2,., A/C /SO. CREW FACT,PII..nT/CR.W. NFO/CRFW
9f60 DATA 24. 12, I.4,1.0 ./*. , 0
970 DATA 24,I2,I.17,,1 /*vf "/
9130 DATA 11? 14, I.14, 1, 1!V:i..
990 DATA 1P, 3,1. ?f. 71.V

1000 DATA 9, 4,.1. 5, 1, 1 *~eL
1010 DATA 11 , 6, . ...

10030 DATA 24,9,41.33,,2 /*VP
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F-CTION I: DEFAULT DATA AND INIT.AI_-7ATI D

1040 DATA 6,11,2,2,0 /*I.J;L.l'I
1050 DATA 83,1S ,2,2,0
1 060 DATA 4,0,0,0,0 /*olV *I
X070 DATA 13,0,0,0,0 /*jFS. /
1080 DATA 2,0,0,0,0 /*F!F' 4 /

1 1090 DATA B, O, 0, 0 /*FI. 4"-
1100 DATA 12,0,0,0,0
1110 REM AL.OCATION MATRIX AI
1120 REM PIL.DT PIPE,NrD PrxP, P.IOTAS.-,..COM .JNITY..CVNr- - AU- '
1130 COMMILNITY,CV, ALL
1140 DATA 1,0, .1.*A. 90, . *6/0, 00.0, .0729
1150 DATA 1,4..,0 . 110. . 2110, .1 7 97,.1.0,, 3101,. 114i? /*Vr-I"

IIE.0 DATA 1,:,, .0475,,1195 .I195s..-00,5.-10 1C3.1, 1744", .0f.4r' /*VAM /
1170 DATA 2, 6. 0.1 1,, 1 -,07P-0 , .(c-04,.0--07 /*VAW ./
1180 DAI A 1,5 .0197. ,04(-.,. ,041C. , 0 , 10..'.-k 1 .1 l . ,0441 ./*VxAG/
1190 DATA 1, .E. .EO..-179, A 27..79, IONo,34..1. ISP0....4 !*V! /
.i-00 DATA 3.0, .057:...18133, 1447, 0, 0, 0,.0) 9.2 ,*lHS
1210 DATA 2,7,. 2".10, .74;24,0,. 3047, ,747,0, ' -117S /*VP j-/
1220 DATA 3, 0, .0C2TWS. 20rB. 0, 0, 0,0, , 0429 I*I'h l.I/
1 .X0 DATA -30,. 1141,,13771,0,0,,0,..0770
1240 DATA 2,7,. 03D7,. 112,. 0. 3. or.._r,. 'c, .O0 OI *Vk i/
1250 DATA .,1. OPSC.,. 21. 0, .01.23 . 0c.-,31M 0c.s
120 DATA 2, 7,. 0119,. 0, 014.., .03C..?0R,01 . 7 3/*FiF'-.
1270 DATA 3, , .070RF, .P-31 ,0, 0, 0, 0.. 04P.3
1280 DATA 1,,.3372.0, 1 . 0, !.5794, 0, .1. 0,. 4550 !*WINC/
1290 REM AIJX.IL.ARY MATRIX AIJX
1300 REMd PIlOT/NFO TOTALS 5 .4.
13.10 DATA 0, 1 2.0, 0 / * AUX VAI
1320 DATA 0 .FF., 0, 4,F3 1*(,I!X vF4./
13-30 DATA 0, 4, 09, r2, ./ A*AX VAM!/
1340 DATA 0, P.2 .. 0, P. 0 /*A4L1 VAW " "
13S-0 DATA 2, 4,21,1,5, 2.9 /*ALX VAOP ./
1360 DATA 0. 0, 0, 0.. 0 /*AUX VrY.4""!
1370 DATA 2.10.4',0,0.0 /*AjX */
1380 DATA 0, :,0, 17,2_7 /4 AtJX VP*/
1390 DA- A 0, , 0,0O.0 !/*ALIX FI -. /
1400 DATA 0,0,50,0,00 ./ 45> IP4I7r'_/
1410 DATA 4, _"10, i 17. 3,A, 14 ./*At lY, V l
1420 DATA 25 -E1., i247., :.10,47 .*AU'I F5, /
1430 DATA 2,.10 . G.. .AI .t\ F cP'-/
1440 DATA 1G.6, -7C. 0 0, 0 /i40ALX F5I4 " .
1450 DATA 0,0,0,0,0,0 !*~~WTN(7'/I 1460 REM TRAINTNG CONIAIqnD MATRIX TCO
.1470 REM .T, P, H, RIO. ,TN, ATD-, NAV,

'1 1480 REM 1/0 RATTO, Om, 64, IP, .INF
.1490 DATA 1.405,2-2,44,.FC0.O /*,'Th ,

11500 DATA 1.2i?., 7, 14, .443,.0 /*PRiP/
11510 DATA 1. -147, 7,.14, 54?.0 /*IHFLO* /
1520 DATA 1.791,l2,.,0. IS .5 /*RIO i/I. 15)0 DATA 1.771,1,.,.118 .15C /*T\ */

j B-S-3
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p SCTION 1: DEFAULVJIT DATA AN4D INITIAL17ATInN'.

1540 DATA 1. W3,1, ,.070,.0713 /4ATrX-!'/
1550 DATA 14612.3,0P3/*NAY *
15~60 REM PrJiACY VECTOR~
IS7O REM POnCP,~~rluCJ40IIl.
I S30 DATA .5.00.0.0.01.
A 590 REM R&D, AFLOCAT. OTH-ER (0TH- MATRIX)
1600 REM O54,05,0.'I01--
1610 DATA 24,28 A120, 1 .I . . 1 7!-.
1 620 DATA FM 10,. .130, P19.14, 9, (X), P; /AFI1 OIAT 4

1640 DATA"FLFET TO-IEFV"
.1 C-50 DATA"FL.ETT REAflINF77 !,0tJ~ilwfnn,
16(--0 DATA" TRAI 1N W CrF4nf"
1670 DATA"R&D COMM1NITY"
.16E80 DATA"ATFLFAT ASTJ.INMrlhJTf~u
16-90 DATA" PRDFF!7; I- FINA.ErDI IAT IrFIN'
1700 DATA" OTI-CR"
1A710 DATA " LNA f IGNrM_
.1700 DATA"NOIN--AVAT IW'J Ar!cC.NMFl1',wE
17.30 DATA"LIGH-T ATTACK<M

.1740 DATA" Fl GIITER "
17!50 DATA" MFI)I ATTACC M

17f.0 DATA"EARLY W)RNTNG"
.1770 DATW'FI.ECT7rnNlr WAr~rAr"-
1780 DATA"CARRIER 13Af~r:D IA.31"
A790 DAT4N"i4.-L.TcorTP AIDIW"
1800 DATA" VFR ITIKEt PATrFIL"-
A310 DATA"LAMrr, MJ( 12
1820 DATA"LA!3W, 171 J
1837-0 DATA"E.ECTRF1NC WO4*FARF --
1840 DATA"FORCE stPPOrT JET"
18!&0 DATA"FORCE c!)rrmT - PfrT"
12C.0 DATA"Fc1RCE sIur'FrMT - FLO"
1870 DATA"STRIKE"
1890 DATA'MARITTMF. PATrOL".,
1890 DATA"t-EL1corTER"
.1900 DATA"RADAR lINTTERCEPT orricFrr\
1910 DATA"TACTICAL- WAVIGATnrm
1920' DATA" ATD"
19:30 DATA" NA I GATOR"
1940 DATA"FIRST FLECT ITrER/f.77.N C0MW'LET
1950 DATA"FIRfST TOUR~ F.I-L-A.r COMPLETE"
1960 DATA"CATEGORY SEF.ARCHI CrOMrI ETT
1970 DATA"NFEA'S CREATOD"
19830 DATA"FIRST TOu-r- LENGTH AnJTrJ)"
19~90 REM LOAD T9$ WITHl TOUR LEFNCTIl A14D rDArrrrED rnIiirFt
2000 DATA" 36:0000NNNNNN14NNNNI-JNNN000" /*Fl rfT I 1
2010 DATA" ).MJNNtNNN)OOI'NNM'IANNNNNOOO" /*IrT2
2 020 DATA" -XG.NNNOOOOOOONNNOOOO00C000" *LE 4
P 0 -0 DATA" 3C-'#NO)(XX)000000000000000" /*FlT-T 44-./

B- 4



SECTION 1: DEFAULT DATA AND INITrA1.17AT(1"J

2040 DATA" 361'I4N00000000CX)0000000000")O /*r !>E
2050 DATA" 24000000000000000000000000"OOO /*FLECT (~
PO0-0 DATA" 1 20000C)0o)Kooooo COOOo )oooCo"o /*FLEMrr 7+w'

32070 DATA " ?36NNNNNNN44"JNNNNNN.NOOO /*FRC " 1K
2080 DATA" 3.00'CX4t!*JNN-NNN!NNMJNNN!000" M.Ffl( p
2090 DATA" 36000NNNNI",NNNNM\JNNN0)(O" /*J'Tr 3

i-' 0DATA" X.-000JNNNNNNN~lJNl4NNN0CX) /*FR M t i
*2110 DATA" 3.O0NtNNKPJNINtNNNNNtNW) FR

2120 DATA" 24000NM'N14NOOOO0000000000u /*FP.?.C.- 4 C
121.30 DATA" 24O04KNNNNNNNMNNt'sN000" /*FnrF 74i

* 12140 DATA" 24000 NNNN 4NNNNN1,$qI\JNNN0CD0" /*PC1/
2150 DATA " 3C-.00I'.JNtNNNNN4N.NNNNNNNN4OCXY /*TrAC '~

1 01G DATA " 3CNNNNtJNNM'NN00000000-" /*TRAC -3 .

P-170 DATA " 3GOOOWMNNNNNW"4OOOOOOO000" ./Tl,
2180 DATA" 3C<.O0ONNN4.NNNNOOOOO)OOOO" ./-MA(- r.
2 1 9 DATA " 2:-400(C)C0000000000000000" /* TF-,A( (.'
E'20C DATA" 36! ,4"NN'4(J000000000000000000" /*TRAC 7 ~
2210 DATA" -3.NNNNNNNNNNl'1NNM'.4NN00 /*RD I /

F22Z20 DATA" 3(-.CX)NNN4NhtKJM'INPtNNN!NNNI.300" !/*RD 2p
P-2.30 DATA " 36000000C*JNNNNOOONNNOOO " ./*RD
22P40 DATA" 30-000NNf\NNN'00X00000000 0/*RDn 4 *s/

2250 DATA " 3.000000C*NOCX)0000000m /*"rf) 5 j,1
22(-.0 DATA" -- 00' OMN0000000X) 0M000" /*RD C.- 4*/
2-270 DATA" -3£.O0O)O0000.!"4,x'O O00O000 ./*RD 7 ./
22ES0 DATA' 24f'-J!\',NNNNNNN1"'J\NINtNNtNNNNN00" /*AM..T 1 -I
22-)0 DATA' 24'.l\JNI JPbI' f JNNM')1\4NNNtP4N!NN\N000" ./liAF.I - T : 2 -1.j
2300 DATA" P-4NNM'NOOOOO)COOOONN\NOOOOOOOO *./*o(,ri T 3 /

2-310 DATA" 24NNN0000000C)Dr00NN00C)X0000" /*AFI-T A -

2320 DATA" 2"41! 0OO000hi'JNOC)000000OC)" /*A-l.-T 5 -

2330 DATA " 2' 4 JN000000000CXNNNQ00000000" ' AF .7 (-~
2340 DATA" 24 000000)C000(TNN0000Or00000" /*ArFI T 7 /

P23!-0 DATA" 2-4NNN -NNNNNN'tNNNNNW4NNNN00" ,*Prnor i - /

2360. DATA." 2'00NNNNNNMP.'NNN\NNP'J000" ./*PflflF
2370 DATA" 24000000000000)ONNN'.'NI-10O0oo" ./*PrrOF 73 '

273130 DAT A" 240000C~r)NNN00000QONNN40000-O" /* r f,F n
*2390 DATA" 12()OOC)000X)OJPN)00000C*NOOO" .' nr r r, fy

.2400 DATA" ,20000000C'N000".*r'nr- .~

2410 DAT A" A 200000000CX)00000r OPN'N00k'000 ./*PrrF 7
F:'420 DATA " 3(,NN4\tNNJP4~4l4 /*OTIA 1 !

2 4 30 DM1T A" 3--C.O0N NN4NNNNNNt-NqNN000 /*nTl 4 2
2-440 DAT A " 3.000000000000X)NNNN\WNNNN00" ./*flTI4
2450 DATA " 3K:-C'00000000' CI'JNNNPJNO00 - /*nTl 1 4 /

24f.0 D)ATAN" 3'?,GO XCO)O C)00CX00000000000000 I*nl- V. ji.
2-470 DATA " 3£.0000000C)000000000C)00000"- /*nl i C. ~
2480 DATA" 3£0000000C)0000000000000)X)OO ./*F1TI 1 7 4

240 DATA..1.A
-500 SFLC lt.Tr-mrn" ;oxnRrC17Sv..FNrJ .
2 -.10 FILEFlORMr;FMT Po!-( i),cvi-I(2,m.( i) Pi(# n,)

I25730 Pf: (40), C V130), P05 (70), I C(#flPO-F.(7- r2yTJc 4* P'74.P T C(N. 0 4t
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SECTION 1: DEFALT DATA A!ND INITTAI1ATirv

2540 POZ3(78),PXC(*, #), PO3(91) ,PIC# ,rOS B-, Pic ##rrrr,r-,Ic#(1,
255 P (7), PIC(4#) Prr0S) PIPC (#41), Pmc.91) rlc (i) osm)P otu)'

2560.. Pm(gs), Pic(##-#), po! (9m, Pic(##, pos noo, pic (wPl5 mOVT
2570 PIC(#,###), POS(1O7), PIC(#,*),PO-W( ) i Pic (0. #4) P).Pfl~ 3

j 25590 PIC(#. #:##), PD!(A3(70 PIC(#, ##*1-4),PO(.4),Pc(#. *stM#Pm6 4R3),
2E.0 Pic(#w, Poc(14-9),IC (#. ##),Pm(!J)PC(N).Pn (A )PIC tt*,,
26 10 POS,(1I5S7), PI C(4)

E-20 SEZLECT #*2,TE1I'2VAr\, INDEXED. RFC5-,iZEr-400, t~(EYrnlS=i *I<rEYI. r N=7
£6 30 FILECAR.FMT P~1,II)PC3~l(4~fS5.5CUC)
2'640 P~r(395),P I C(# ~P3 P IC (##*I

265.0 Clrr:-:N VIL555E.y

OC670 C L05E #1
2680 OPE-N NOESLWAY #:-.,, nJTPL!T,SPAcE=-3o r ilF= C(!-,r1re',Il~rir O~TF" I
r-90 V01- iJME~ =VOL.5~
E700 CLO!)E Z2
£7 10 JWMPAOr:RmRFi~r, LINE = .TMiC.
0720-' REM4 LOAD CONTINI-WTION VECTnrN
E240 FOR I = I TO 7
2740 READ NO(I)
27S0 NEXT 1
27(-'0 FOR I = 1 in 7
0770 READ A50(l)
0780 NEXT I
2 710 E.32 = 1
2B00 FOR I = I TO 7
28 10 FOR .J = F-3;? Tn flil- NO(I) I
28i?() RO(J) = A50(l1
2230 NEXT J
2840 B.3W- = S.W. 4 NO A
28350 11CX T 1
28C(7. ROI = I
2B70 R02? .45
280 R03 = 5
2B90 R04= 7
29 00 R07, = 11
r-9 10 1 N IT F:-.X t 2) CET RrPRD~ n;?I-IP-53~
F2 3 20 PRf4xop:pnr= Ar: mPi2-Rc.= -.
2£9 30 STR(PRO(--$, 2?3, A)HF X(5r) : -Tr\(rpRCJ,.J873,. -Ex (sr)
2940 STR iP RfLD$ 5I ) K--X
29S5S0 REM LOAD CIrNDr MATRI X GO
2960 FOR I = I TO 15
2-970 FEE\ J = I TO 13
290 READ CO(I,J)

2900 NEXT IT

7:)1 EXT!OA SQLW§DrflN MATRIX Sl

B-6'
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SECTION I: DEFAULT DATA 09D INiTIAl. 17ATTICJA4

I.3040 READ A1(I,J)
3010 NEXT .1

I30(.0 NEXT I
S3070 REM LOAD ALLXATIr MATRIX AA

3080 FOR I - 1 TO 15
3090 FOR J -1 TO 9
3100 READ Al J(IJ)
3110 NEXT J
3120 NEXT I
3.110 RE LOAD AUC MATRIX
3140 FOR I 1 Tn is
.i0 FOR J= 1 TO C.
3. &D READ TCO(I.)
3170 NEXT .J
3180 NEXT I
3190 REM LOAD TRACOM MATPIX
.3200 FOR I = I TO 7

3210 FOr, J1 1 TO 5
3 20 READ TCO(.,)
30230 NEXT J
3240 NEXT I
3250 REM LOAD POLICY VECTOR PO

320 FOR I = I TO .0
3270 READ PO()
3230 NEXT I
321,0 REMIf LOAD 0TH
3300 FOR I = I TO 3
3310 FOR J = I TO F3
3320 READ TTH (I,.T)
.33.30 NEXT J
3340 NEXT I
3350 FOR I = I TO 
33C.0 READ LADEL$(I.)
3370 NEXT I
3380 FOK K = I Tn 14

* 3330 READ TY $(I<)
:400 NEXT K
3410 FOR K = IT- 7
34P-0 READ TR(.4(K)
3430 NEXT K"
:3440 FORK = 1 TO "
34S0 RFAD PO!-TT$(R)
4.'460 1EXT K T
.3470 M =1:011 w1
"3480 A$ "NAVA!- AV.IATnr~f-"
340 71$ Y5 i 4r NO
350REM LOAD T23$
350FOR I =I TO 7

35.30 RAD T9t(I,,")

B-7
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SE:CTIOIN 1: DT:FoAJIT DATA ANDM INITIAI-17AT~n N.

3540 TlO(I,JT) =TOI(I,.J)

3550 19JcWI,JT) HIEX(,F)
3560 NEXT J
B570 NEXT I
35830 FOR I - I TO 5
3590 READ) FA I(I)
3K-'00 NEXT I
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SCCTICI II: INTMOZACTIVE ENTRY/REENTrX rFrq.ITIF.

%0AT THIS POINT ALL !-.T/4WDA\ DATA IF-, i..oAOFD. AN 4

36~0*INTERA(CTIYF7 rN i JTINFr TO FN\TrFT? CHANCF!-, FOi.Owf..
33660*4

* 3670*

.3690 JMrP100'TS0 = :T!A OrDC r~rhlr)(r\ROwx00\o0):OAT.--0
3700 MAT 085=ZEr-:MAT GP?=7FR:IMAT (Q7!=7M-llAT (137'?70rrwlAT IP:77-1-:,.,74= ')
:3710 JMP110: ACCEPrT AT (. P 10) 4-4 4'J*4*44 J4t****4' 44 ** r

4 4 
44-

.3730 AT( 3,.10),--", ATi 3.70) q

3750 --,AT(4,70),-*--
3760 AT(S,10),"*" .AT(!,.70), '*",

3770 AT 6.10) g 4

-37830 4***4-*****4H-4F- 5

3730 AT(83, 10), 'TF AVWATION nFrICr\ r.~dIFT* DF 'TF

3810 AT(9,10) $ "NUrdPFT OF NAVAL AVIATDR7 Orl NAVAL rF[TC-I-T nFFTCFT1

20 S RE-('UiJRr.nl,
.m830 AT(10.10),6IN rr.PnN!-X TO Tnr: Sr-T F ICATIONi OFOF>CTR.

.80ENTION ANDV
385~0 AT(11, 10) 'A NIJ1DF\ OF FmOCF IXYFL ANF cir-F-r< ri .NTtx\';. PAF

.39'E. MENTER',

3970 PF-1,,T[-llfM- rFNr NVLADH4V!.17-

390 AT(14..10),'-TO Af-T3GIN ANP BYw COOMIL NTT OF mm rRFr~imF~

.3910 P-'

3010 "IN -Y3 ",

.3940 AT(22)10),'TO RFST MODFL. TO ~ TFALlTf CnAI i IF JTN Prr-F

390 PF.1"

4040 AT(2.4,10),*TO FJ'40 PRDCF -r-TI'J PR! 7F.
4050 P-I.1,',

IIIFCEE IF K -3 TW,.' Ymr-ic

410 IF KY= - T**mr4



SECTION 11: INh -ACTIYF7 ENJTR\Y/PrF.ThJ\Tr\ rrWJTIWhITF

41 10 IF KY = 0 TI-UN JMrhi3O
41 P0 /*i'WAVN- AVIATOR DISPL.AY*/
4X30 ACCEPT AT(3,2iEDP"I-MVAl_ AVIATOR CO?'t'1ITTY fflFICTTnN ".
4140 AT(5,10),YOU MAN' SELErCT FrO M AMONcG roi~rTFFN crwMMNTTIFr I
41S0 N WHiCH',
4160 AT(C.,AO),-NA'AL AVIATOW7 ARC RFUiIIJP\E. 'TI-IFSF AMF L_1f7TFr
4170 ELOW. BY',
4180 AT(7,10),-PRE-SIN iIF Pr i<FY cnr r-f- rnNr)NG TO TIC 1- TFI,, lol
4190 M'ER ONW,%

4200 AT(8, 10), "THEI LIST YrXJ WTI .1. F.FT NAVAL AVTATO:FTN I

4210 CEVVMJNTYU,
4 1 _ _ AT(9, 10),-FOR ANk..Y!7iT-.
4C.30 AT 1rY),'P
4,?40 ,AT(11,S4),'CDMMUlNITY',

4260 52),"MARITIME PATROL'.
4270ATi,) M T ,2"FITF'T41.C'A(4'fl'
4PR0 LAWSP 1I( 1"',
4290 AT(1S,,3),-"3',AT(I!12IL),"Mr-TI.I ArcQA(r.*i)'1'
4300 AT(1 7,P),-ULAtIP M,< 111',
4310XO ~,>""AT1.2.ER. WF\NING YWA(f.4'
4320 -,ATUE(.,S2,Lr7CTrOnNTC WARFARE 0"
4330 Au,)"vT71.ncnN WAr\FArlF VA('AT (I7,1(7'
4340 ),"1P2,AT(17,F0.D,FPRCr. !7.WM'ITWT - WT".
/j350)A(1) 6 A( ~ 2."ARF RASF M k A 1.4). '
4360 AT(18, FZ "FRrCE -urPT -PROr',
4370 A~3)""A~~ ,)"~ CFF DT~~7 1,/T
4380 iq,5;7),-Forcr sirrOPT -- HrF10",
4390 AT(2?3,.0),-Tn RFTIRN TO rEA!7TJC MrFI\flj WTTII0.T MA1<1TI A FIJIC\'T'
4400 ION - PRESS ENTR'"
4410 HETjjN0~UN N N2~)~lIc 7N'~
4420 )JT()CiJ >E'( )Prr A)PT(1)dJN '+ KYI)
44,30 ON mito) GnTo .jmriio
4440 IF M = 0 TI-UN IMmrim
4450 1 r! M5
4460 011l = M
4470 GOTI) Ji'Piso
4480 JII'140:/*NFO CnMML"\TTY mPIPIAY*/-
4400 ACCrPT AT(3i20),"NAVAl_ flTGIT OFrlFIF Cfl)MM!JNTTY F.FTOrJ'
4S00 AT([S7,10)."YOtI MAY SOThFCT FROM AMONG W11-4 MMM1'N3TTB Ili WV '
4510 ICII",
45Z 0 AT(6,10),NAVAL FLIGHfT OFFICM-RF APF~r WRmJTUrn TII-F- Ar- 1
4.530 IFTD"
4540 AT (7, .10), " 8EI.OW. MY', PR\ESSI.NG- TIIF- PrIY'rr wnnfl'T in
4 55 0 TI-f,
4560 AT (8,10) , - ITnO4 NIJMOErR ON T1- i- T Yniw WI i mr- F m' 7 ml'I!,
4570 TH-AT',
4SF30 AT(9,1O)"COMMI-VI~TY ror, ANALY!7Ir'.
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SECTION I I: INTRICTIV-F ENTRY/r\Ff TRY RFU.TII\117l

* 4C-. 10 AT1~,A~423,~lIMATTACH(",
46.20 AT,5,3A(T )FRYWTfNTI\IG - VAWN,
4 4E3 XT)e' M A~.,n~Lcm~ WA1RFAr-17 VA
46~40 AR72 5 A1,9"~l.~ ASFDM AF;W"
4(.5.0 I rATrPr1.",
466C-0 AT(19,Y),7AT.m)..F1lFCT~rNTC WAF'FArr- -o
4f-70 ATf?,,%8AT?0P),rrf: S nPFT - TT
4680 -T,.9AT~7,OP; lrrnrfT R

* 4E.50 AT(23A.0),"TO RFTI-Jr\N TO fmmc wM1411 WTT)InlIT IvlAVTWG A iF 1CT
4700 ION -PRF55 'E14TER"'.
4710 KfEYM(IN(0)PIN( A)fT()K~4 3N~' NPN .MT'.TP'' ?'d

47PO M&N~l NQ<Yr.ON 9114(0) Gnlf) JMPXIO
4730 IF ME, = 0 TI-EN1 *Jmi4Io
474t0 ON Mr, CDTn .. J.JnC Jr1c\T rC.
47!-:0 M = lir' 4 .1C,
4760) COTO J14F170
4770 JMP 150: M -- P1!. 4 17
47' ) GnTO JMlrl7O
4790 JMrl(iC.OM = M!: + V3
4800 JWri7OrC011 M - 1,7
4810 TMrISO.* IF M 1!-1, 11HFrN A$ "NAVAL FIIIT rvFFTC.Fr\F.
4820 IF M1 < IC. TI-U-N 4A1 = "NAVAL AViTtar-
4830 IF M > Ir TIEN 5= E.r LS S = 4
4840 IF M1 ."I' TI-N SA =4 ELSEFl = A
48r.l P r = LEEN(Air)
42~C.0 PC, = LEN (TYrr$ (011)
4270 P7 = INITU(rJ -1+7 )/-
4820 PS = 114T((ql (10srf.))/2-)
4830 P9 = IT()r p-

4-)10 sTR(rii.(i),i,I0) -rwr<w- ON"
49i?0 = PX(II E(A. Al.~
493-0 1 IIT (I-EX (20) ) r A$(2)
4940 =T( TFDrLN(TPF$Oh1))
4-37. -STRPX$s,2),FN(TyrE$U o~))ifl2,9e = "COMM1\7TY"
41F.0 IF 24$ = "YF5" ANJD STIR(RnOHTF$. Sql A Hr'X ((70) T1I17,1(- n.lf .ThiJ7O7
4,970 ACCEPT AT (~0,A(F(4)Ci
43ES0 AT (5, 10),*HH ~444~*~~-

4~3'* 4 4 *4**4,*.*N AT C.10). AT /Tf., 70),**

5010

Fx0?( *,AT (9, -4), IN", AT (970). ".AT(XO (,10), *"AT (3 0,70). *

FA030 AT(11,10),'**",AT(1J10 rf?).FAC (19-X(PC).rvwIt G-)I717).

F* ". AT 1 10) 4*' *-* - --- *~ -' --I 50.0 ~-~~*4-44~-4 *44~-14"AT (I(10).

5070 "DO YOU DrSTRF m rrncurm

C100 AT(E04,10), "PIQ\! rF Fj'JTr TO Cf~lJTIAJF'

B-il

-i



SECiION II: INTFRACTIVE ENTRY/RMENTRY RrXJTINrFr

5110 I F Z 4$ ='YFS 7-U TR( 04~h E JTE. 1, 1

5 120 IF Z4 = mYES" THEN4 COTC1 Ymri.-zo
Fl 30 JMrl90:AWCCEPT AT(U7,,0),*THE AVIATION nFICFr\ RFOLTRI7ITIT7 v,17)rh 1
S140 S LOADED WITH-, AT(6,10),NOMINA.. Wk.ijFr OF rPr\/-METrr!RF; ~lrmm T'
F, 1 SO 0 DF-TERMINFE THE', AT(7,10),R~~rE-ljr\1N-T Fr AT(7,2f,)AC (I IF X(-4)
51 E0_ ),A$,CH(21),AT(7,27,PF.),"lN TI",AT 734 r,,FAC (IrX (74)
5170 TYrE$ (01), CH (3) ATFM, 10) , C OMMIN TY"
51S0 AT(10,10)."YOIJ CAN REVIEW At~Vr/f\lN ITFr\ T-Ir--lF rAr\AMFrTEFr\ PrF"TI
5190 NCG THr-,AT(11,10), oPF xrEy cfW,,rr Pc-Xn;zTNG TO TIHE ITFM tIMDEPVR IN'
F-000 THE L.IEST oF",,AT( OL7),PArAlMF.-TFP-r CATFOMF- CTVl.! friJ."4 71 TI!T
5210 ACTION WILL_ CALL. L~AT(17,A0f), "A L.M.T r.YF THINFTCTIDPA''-
F2i?0 ERc- WITH THEIR Ctjr~r\EN7T VALIJDET"
S230 AT( 15,20) 'rFir A(~,3) PR ~RCTGm"

5240AT(1.,3,',A(1Q~),R'/~C C'tlM.INTTY D)ATA".

FMPBOAT(20q2r-3), 5 5' .T(P0 ?13 ,),CArF--r\ PATH N~'fTi"
sac)( AT(2J310),-Tf rErTUJRN TO CO?~'dWIJITY E.-rFCTInN mF.1\MI Prrrm 'r'-
5.300 -iC.'",
V310 7T,4,0), Tn CONTIMNUE PrDCRAII WTTiHOhT PArAmFETFR RFtE P
5320 Er,.S 'ENT171'",
!5330 KEYSM I N (0) Nr 114( A ) &r 114(2) Nr WJ(.R )Nr I N (4 &)NPII\'( r,)&r. T N( 1.
C-340 ON cnN(TflN 0 J~lf~\ lN4~kr~?N f)CDV

3,)Jso 3,yrroJn'0 r TIT0 .TP'F0, ,Tlr c, iir,7 -to
!5X60 J~rI 0:,OGTO JI10hI
E-370 JMP2i?0. /*3AF IC DATA DISPI..AY*/
r.320 IF Z41, = YES' ioJ!Th rSTr(RI.lTF$.f, 2.)'' X?) Tlfk'l cnT7.h1n 3
'E.30 A?~tIXYC~NTHXP)Cfl$
E-400 I F A I(il l) 10 THErN A2'.$.=IF- X ( P- Fl' f_7 I I(FK
F,410 IF A(xq:')THEN CF'W$ = "NIJIM!FT OF CARRIFR AIER WIC,7
5,4i20 A=Df?
543-0 ACCEPT AT:3,30,-Fjj-TC COKM~L"IN' AA.T~0 FC(IXC4
,440 AT(4,11NTU(73 (rrF..rc, 1)2 )), FACFX(4 YrFl' (,\ IN CII, K_)

,AT( F(. 4 .1+ +NT ( (793- (r.'r .4 1). )/2 ) r-A~c( I v(34) ) Al.. CI (172.,
5-460 AT(7?F3>,.'PRAME-Tr:'R", AT(7, 4'..) *"Ct-ir~rFIhT VALI.F',

5470 AT(SiE.),"AiRCRFT I GLIFlA(~mflU).

4320 AT(31.FACXF),-AICR1,CH(2X)Linr, AT(', iC0,Ff.'F (05 1 W',

5570 AT(10,10),CREMW E~.A~4 0,C(PCt~

5540 AT( 1,-2,0),L.

5600) AT( (17, .10) , **-P4'i4 L

B-12

...........................................



SECT If EVIT J: I NTFACTlvr FNTrY,/rr-FNTRY, rflSJTThfjr'

F-20? AT(1RO. E,'alrWARD DF-TAI..PrcrrrA(.0lTrct4'
AT(0 I) OCOWN1T RUrFNT JnN"AT( t 9,50 );--,r.1c (#o >

C.G40 AT( 19F3), -'PER CrNT' ,

7-E-70 AT(.22, .10) 4- 4* 41 41:-r- -r-4

5690 AT10 3,AMFAC r F,(Ct-.) ,(-lM,
r,700 AT (241 A 0), 'armFKTFITlTFlnC-A~r~~Cl.TIIF
5710 KEYS (PIN0)&rI1t0) Kxr' (wr
~7 t-0 IF 74$ = 'YES" AND ND = 0 'TI]FN 'lTFB~rnlHTF'701
5730 IF Sl W1, I)< >G0(V1-4) THFN GfY-21.r' FAl (I
-740 1 F Al (0.11 , )'> AND f .IT. I -)G0( 1. It D) Akn. Fit o(V 1,1 )<f0O i1

f 750 TI-EN rrir: M~G I - )
57E.0 I F A I l II ,5)=0 AND1 c'.1 (Q 11QG0.,1)TiwGlL:ri(i
.,770 GO I r,. A3) 1 (1 )
780 IF 74$~ <> "aYEE"' THEUN jmrix0

57930 ND =0

F-S 10 IF Zli$ = 'YESC"AD T (Rf4.Ir) ?.1) ", H: -rXG 0 THFIJ (GOTV) myffr,,-c'
SW32 ACFT AT 5r.7),*'TRAININGW RFGI! Trr+tFFNTF' EITA r-. 0, A 1f---4
5F30 ), (-4$,CH (7),

5850 ,AT (C,P(-.4 + IN 7--r4 r(-.i ),t-)FAC 0 Irx3 4).Al.. CH (:-I
SB860 AT(9 * 10),"* ~*-~ -*4~~ H444 ~4~
C,870 *~W4-~*

E.8Y3 AT( 10, 10). * FlrFT RFADWF ' (M l'Q AfrlrnN7 ((V-C-F?rFWA,,TF fFt!~I1
583 0 T5),

r30AT ( I r'0).'L T, C nMMANDFrS'\AT ( I p, r-, ) G(0 1S 1 F 's ri c (#*I
F 920 AT(171.20aIFITN1 TFaAT1§j, ,rfe(-i2 PC(tG

~9 0AT (14, 10) -h 'a -,+* 4 4 4 1 4147*** 4-~~- 4-~ .- 44 41i J- 4 f -!1 4..

5,940 ~**-
5950 AT 151, .0) 1JNrT-FflGR'ADl WT7 TRA TNWTIC -aAT (5 I 7

c.970 AT( V-).7..3R i I..k! TR'I(A 1, 'i\5 1,!-3 ) )
5920 "TRAININCG PJPFJANF

C,000 ,AT(17,i-O),'aLT. T11NES~T ,T)T0A(~ F~ )Pf*
F.010 A(P,?) NTLcfRPu-nTf- rFp GRADIATF'%W(I2J .4).

60DO AT( 1. ?0) , 'IN5TRlK-T(X< wr-F. rr;n FA, ~ V".T(~!.
6-040 ICO (Al (0.1qF; 7.), 1fi$LV#**fl,

£F070 AT (P3, 10), rAC (HEX(PC) )(fl,.
j6080 AT(P4,10), \RF". FNTFb] TO. RFf;OPD CI )NCFI AlND MN~TINU".'
COW0 KEYS (P I N(0)P 1 4I( 10) ), XY(ND)
6100X IF 74$ 'a~rCSa AND NW ) 10 Tl-U4 STRuFr'Fj A) "A

B133



S.ECTION 11: INTRACTIVE ENTRY/r~4r.-MY RflI.TINE!

E-110 IF 74$ <> "YES," TH-EN GnTO .TI't'O3
6.120 ND) = 0
6 130 Jt'W240: /*POL ICY VRIO T-
6140O IF Z4$ = 'YES" AND) ETR(Rn1.rTET ,4,A) <'. HE-X(P0) 714-N GnO Tfi Ji'f'2
6£10O ACCEPT AT(2,1'), PROMOTICIN FLOW PnINTFS- i44D POLICY Win-A~M-1" ,
6160 AT (2,70), FAC(HrX (94) ), G41-, CH (7),
C-170 AT(3..IWT((7.3-(P5-'Pc.-'))/2))FACu-cX(4.TyrrsG it) , CHG2
(1B0 ,AT(3,pC,.j1 TT((7Tr.c'1)2F),r'-', ICu
£-190 AT (4, .10), **I***** $-* 4 4

C-210 AT(C,,2-D,-PRr'1OTI(N FLOW PnTNT!7--
G220 AT (8,7), -COrM."j £230 AT (S~, I-E Y (oc),
6240 AT (10*, R) 0 *4 ?;,,7yO* 4- .(A-I7
EG2 50 19 ~2 041 1 -*,P-: 3 L 4m

62SO AT (1 3,.10) , * 4-r-'***i-44*-- 4 - *~*-~V~4-

f£3.10 AT(15,f.3),-PD-ICY VARXI-LS",
£320 AT(17, 10),-PI..OWrAC1< IN5)Trt.CTmf-- (FRACTION OF GRArN'ATFS)",
-3.30 AT(17, 0), PO(I)!:PIC (#.*Q,
£-340 ATt1S3. 0) , pn1TGRAfX1ATF FLOW (FRACTION OF IP W'rN C01IrrT)'

63f.0 AT(V1, 10),-WAR COLLEGF FL-ow (FrACTiOnt r- iF? YFA? cni IF--T)'

6,380 AT (i '1,10) *4 ?4~~ ~* * H4-

6400 AT(23, 10), F'RFm- PF--1 TO PrE-COnrD CHN\IGF T AN7 FO K"
CA410 AT(24,1 0). PRF5f5 Frr TO RErCOr\D CHANCrEf- NDI- CO'NTINUE,
640-0 KES&N0)k.N )) ,iFY(Fr\) ,NniALT c nTn ,TIVP.W
£-430 PROJ3 = POS-:(PRn1 Z=m4m)
f-440 PROC, = Pnr3(PrOnf2="-)
E.4! - INI T (1-F(20) )TR(PrOFL,. 137>
C,460 =TIPO$.R~. VlrX(E F)
6470 STR(PRM-$,rRnOQ1) =IX'E

C£4R00 IF Pr~OJ3' 21 ANoN T( PJ3*i' ))<('OIN'173/ THEN- mrO', 7:.r .1

f.4+0 I NT ((PRn 7--P A/3) 4.

C£530 IF PROC. *> 21 AND I NT (PrO. Fn13) <(PrFC.3 0-1 THENRO J
£543 0 INT((PRnE.-21)43
£-530 IF PROf.- 2A AND IINT(PrrOC.I?)')>(RC- ./ HN rV

6 540 1 NT ( PRD.- 21) /3)

6 570 IF PROC. < 2P TI-IIT PRrl'. = PrOC(-/E' -
15580 PRO4 - ipi-PRn4 - 181PRnr,= 124PR()r.
6590 IF PR = I TWEN 1mrP,40

C-600 JtrL-345D:rIF 74$ "Yur'5 11-UN rTr\(Rnl-Tr-. 4,.1) "t
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SECTIu'N 11: INTETACTIVEF FNTRY/Rr-TFNTRY RUTT14U.;

66 1(0 IF 7A$. "YES" TI'IF GDTn .Tmrp!7o GLCOTO .Tlqrl'O
c.2 -~ 2O c*A,;lATX1 o PAfUlAMFTFR)*/
f.6'30 IF 74$ ' YES" AND !zTr\(rfl.lTF$S. I) ('HrX(PO) Tfl-trJ G.OTn T Y.

36640 ACCEPT AT(S 30).A.LOCATIrnP!AFrNY',AQOA(If(4 .4Z
JEE.E.0 ,AT (FINT 79 -(P-. 1P4 )12-) ACx(X(4) ), T\rrs GI n

C4£:'70 AT2, 0,RACTION (IF ALI T. E)FC(-XRf..r
IF k S0 CH (23),AT (I;-, A1.(0.1n 4jl P7Ci1##1*
6690 AT(14,10),'FRACTION l m  T(4.A-x m
6700 TR$(l(.5 - 3 ,0M7.) T(1,PU- T~t(l() 1~ T7))
f-.710 FAC ICY (C AltC (P.lIAT J 4, AI(1X, q f .1) ,
672 0 If#.###
£-730 AT(16, AM, "FRACT ION Of (rIT"A . ,A(F(f)
6740 A$. CH( 21 )*AT 1f, f . I.. A I I( I, q1 4 /1,P7. *iI4

C-750 AT( IS,10), FRACT I N M- ALTJ. AVTAT ION nrFF I T-R" AT( lF, f.
£76-0 AI ((,I X,9) *PW I# #f ~
E770 AT( (1 , 10) , *4***

6.780 *H*4+*4-* "

C£750 AT (23. 10) ,FAC (1-rX(RC ).fl1.
£C30 AT (24, 10), 0Pr\'F!7 ENTMJ TO RFM;Rn CI44N('F~f A\nD (rig\.T TN .iF"I f410 KEW W I N (0) KP11N( 10) ) ,<ry (N4D)
fE.820 IF 241. =Yrmf" AND 14) 10 TI-fl V17TR M9.1, r,., I) A"
f0830 IF 741, <*> "YET-" TI-UN TMPrigo
U4340 ND = 0
E.43 t.0 JMrL--T.0, /* NErTWORKr NMfF ftT.L-AY f

CA3C-) IF Z4$ = "YErd AND F-TR Mnl IT4., C., A1)( HFX (70) Tl-If] (.Crfl Tl .1r1FTh.o
E6870 ACCEPT AT(1,70)FAC(HFX(4),i'*,
E-R R-0 AT (2 * 0),"YOUl CAN I E47TAJI/W, Mj~r-)I FY THr- (:ArF FFP FA-Ti iWf'
£830Y TWOR< ClHARFACTn-mVTfTICcF".
6900 AT ( 73, 10 ), " Af-FOn:TATFD WITTH ANY' NVOhF IN TIIF WFTWDij~(. iI ~I
£9.10 ECT A PAR\TICUL~AR Nf1DF",
6,92-0 AT(4,10),"REPLAM-7 TI4F '0' D4 TI-r flI~AiW rF1 FWTWTH WJ' 'X'

6,930 -TO FnyrP.7F. A NOFIF-",
£3.U40 AT(5,10),PR~FM 'TkD'.-.
C-950 AT(7,4' .),'TLnt-r lF'"
E-960 AT(3,23),"AC-TIVITY',AT(9:. 4(-) " 1 2 D 1, 71 IF 7',
£-970 A(lX)FCFX3))LF1()A(

£-980 r..)X8))N1(,),T1 AT).1AC(,Fr(W (

7000 N11')~T1F3,~~x C$1 T .U"
7010 FC-? 4))N1X£,T1,C)F(IY(2

7030O

7040 N9$ (2, 1)ATIC), FAC (F- X (PP) ) 14111.(2),
7050 AT ( It50) FAC(HFX (223) )l.G1-,73)>.T ( 1 PF4~
70C-0 FAC E M)),IX 2,4 )T 1 P,-,R Ac HA (P.17
7070 N-)$ (2, 5).AT(I i-, C F~)AC (i FfX (M 2) ),147K f.
70B0 Al ( 12,6C) , AC (FX (BR) -. ( .1 7),

* 70r30 AT 13 15), FACMX 0C )L AMI 3, AT f 13. 4,AC HF X MP)
7.100 N91K(3 1)AT ( I .)FAC 0IUX (813))N"13P)
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SECTInN~ II: INTERTACTIE ENTRYRFENTRY RRITIK-5

7110 A (13.SO),N93C(H4,AT( . h3M, 3.-.3),fAT 3 A

712 0 FA(HE (2),tr)(34,A(135),FAC (11E3BX (25),7)

7140 AT1,SA (3,FC (H~E .88)), 01(a',..7), FCru

7160 N9$4, 1 ), AT(14, + )-),FAC EX (B23))Nti2)
* 7170 AT (14,~50) , FAC (1-1Xr:. ) )INri (4, 3),AT (14,4F,

7190 N9(4, 5), AT ( 14, G-2 ,FAC (P-FX (M) ),141(4,.)
7200 AT (14, SC.) ,FA(- 0EX 03) r,I). (4, 7),
7210 AT 15, 15) F AC 4-Y XC i 5 5AT(15 .4i-) ,FAC (r-X032,)

* 7220
7230 AT( 15. 50) ,FAC (HU-X(803S) )hfI'h J AT( 1 r, 5,4)

7240F1citX8) N3?(.4AT1TFATfX2.

7280N91E)TU.1Fwrf?)IJi(P
7290 AT (1c..0,A(~(r).N1(.3.T G,
7300 FCHXP~1t )/TCr~Am\~
7310N9t.,)T(6C2FA(E(S))kCT f
7320 A(1~,.)rA(F(8 ~'l(X.)
7330AT71F Hxc.Lr .g7 T-74)
7340 N3$ (7 .1AT 17, .),FAC(HX (ZP)lqm (3'7, 1
7350 AT ( A7,0) , FAC (r- y (IM )~ll (.(3) AT ( 57!!-4).
7360 FA ME 8))5W.1 7 )AT(1,!i, ~ rxm
7370 N9,(,S T(X7 -- A FY FF ) NC(7.C
7 3 20 AT ( 17, -:C c,rFAC 0.lrEY ( F1 ) .ln 1 7 77)~
7390 AT(27.3,10),"TO F)ECIN WME~ NPC~l~,ff1IA~D~

*7400 PRESS 'EJ'TR 1
*7410 AT(t24, 10), "TO RF-TIJrN TO CATF(-.nry MvJwJ rlrF.r~
*7420 F-111,

7430 KEYS(-r--'(0001)),ON(rIN(1)) GOTn1 JI1'-0
*7440 FOR I =1 10 7

7450 FOR J7 I TO 7
74CC) IF =9r(IJ HEYXE.r) TI-N JW0r~70
7470 ACCEPT AT(1,30),"NnDF C~lfF3I!T17)FC~F(4)~
7480 AT( 3, 10), "NODE CH.Ar\ACTffr~lTIC5.! ARE RERrrnFr.r) Tn TJTf OuiTPUT
7430 END OF THE ARC,
7500 AT(4, 10), "IN 01-rC T I3N. Th-AT NOflF. IDENTIFT17; TI-Er ACTIVITY
75 10 IN MU1ICH THE",
7500 AT(5,10),"OFFICER IS~ ENCACED. 11-U: ACTIVITY AND nt'I MWIlPFi1
7530 R CURRENTLY,

75,40AT(fE:,10) M BETXNG EXAMINED IS",
7550 N!JMB~rr".
7560 A(%5,A(E(I)).I~)

*7570 ATU010),'FOR T"-Jr\ TTFMTIWATIKNC AT TiIlAT ND',
75B30 AT( 11, 10), Tl-VC R(1-JowTNG VALLun~ Arri..Y:.-,
7590 AT(13,.34),'T(JR IE GnA3F CFF.TT'1.
7 -00 ,2)
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SECTION 11I: INTEPACTIVEA FNTRY/rf:NTRY RrITUITI N-

I 76 10 AT ( 1!:-, 10) PRrCEMENT NOE flTATF AT .1F., -O 0r, FRFr-
76P2 ) NT NODEK STATE-,
7630) AT'16,5,,FACHFirX(PC)),L-Ar!FiI O)T(E 3,A(HXw).
7640 STR(T91(I,.T),33,AT~. F)FCEl),AF~

7670

768F0 ),AT(17,7.3),FWCHXP),~RT~i 5 1,)
7690 AT (I, 5), FAC (HEX (PC) AN IIAl1.5 P,' 7-3), FAC0 IE)K(P73).
7700 S(~IIJ r).T~)FCLX~~,.f~~
7710 )T( )FA(X())T(T.(.J.1.)
7720 A(5,A~EX)LO.7~T1.3)rCI4x8)
7730 ST T9$1, J) ,?A, 3),
7740 AT(2l,r20), NnTF -'NNI'' Mr4 r TIHAT iir rr\FCF)F-NT I\Jfl r fl
7750 ARRED M ,
77C.0 AT(24,,5), "TO ENTU'R CHANGF, PFNTFR
7770 KEYSMEIN(0))
7780 IF 741. = *Yr~ Tl-EN~ OAP =~ GI -t Ain ,711P70
7730 CONVER~T I TO T<1 nPF>, )PC#
7800 CON'.:r-.rT J Tn T(1$?1.'C#
78Ai0 STR(TA1$(012) ,AP23) = STh(T9$(I,J),.i,23)
7820 JMPPTh70: NEXT .J
7830 NFXT I
7840 IF 74$ = 'YFS. THEJN SRRJTF~t. ., I) ="N
7850O IF Z4$t = NYET .l TH-EN cflTf xir17mo E F GflTf JVPi 190
7860 TtV)-.IRO IF A = DO THfN WMP7?90
7870 IF 74'r="YEES AND FTR (rOUiTFs.7,1) <)HFirX EN%)) T147'.1\1 '~
7880 0 = R03.,C =R04tn = o
7890 ACCEPT AT(L4,70),FAC(HFX(94) ).G4 tL
7900 AT(5. 10),--Yfl.l U-IAVF RFOLuEf-Tr) A CHNETh PrETI\IT T Pt\! rnF-'.
7310 AF)FCtUX8))A1.Hr)
7920 AT(C6, 0), "INTHTA(7 A(i( )T F5Q)J7 h.
7930 AT(6, IP-tLFN(1yrr.-(e\iA I)), 'CCOIMItNITY",
79,40 AT(7, 10),"THIS W TLI. CA~rl- ~IN A ANCE. IN TH F. cOnrT T 1\1 'A-T 7 ON 10-7
7350 TOR, TF17 FOUR".
79f-.0 AT(P, 0),-"PARAMvETER- WMATCH rF114 THlTS vEcTnf,% AcrE rvT-F#Vr

*7970 D P.0-014 Fff(V.
7980 AT('3,X0),"RTVTrTW ANO)/nR CHANCTE",

8000 tmPFr CENT".
80.10 AT(.14,10),'MITN~fT'M F-TT\VIF r\F(*N\.Tr\UIFN\TAT( '4. 4fl).,r\C'T.
8020 Pic(##)AT(14. 4P), YFARSM.,
83030 AT ( I .. 10) ,-rrTl\T J rN fITTI.%S,0~T(

* 8040 AT(C. 8) YAr\S-
8050 AT(1P!.10), /,JrT-R /%TADLE rOnT..A(ln. rrC(%*1.
8060 AT (I ,4) "YFAR r",

8070 AT ( 21 , 10), H-

8090 ATG?3,I0),-PRFMS E-NTErr TO MAI<F CrNTTMJATTOnt Vr.CTOR IANF
8.100,

B-1 7'



SECTION 11: INTEr-PAC-Tlvr. FNTr Y/Rrr-VNT R. nJT.Th-rr'.

8110 KEYS(BIN(0))IBIEbO JI-29.0'RO - BRO4 =CIR0S n'RF'=N?/A00
B130 IF Z4$ = N YES' 71-IEJ04 S~,RfTI-:J, 7, 1) "MA" F1137 GOT' MTl41

B- 18



SECTION III,' MULTIPLET RIJNI sET Ur RrIHTINfrS

81A60 ****HI*4-*** **-V ~4+*-4I8170 * 1MLITIPLE RIJN SET U~r RDU.TIIWIC PFRMIT C517LF1CTINC
8A80 * GRr~jPS OF m.g q.1nCM.N!TI1 WICI-I PAYFI !SIM:ITI.AR CHARACT-
8190 * ERISTICS FO)R S3E~tXn\TIAL LUJF\ WIT14OUT 11!.Fr? IN4TER-
8200 * VrWNTInN. ANN, Njrir Or mrO-.IF, wv'v o rr FTFIrr), *r1 IF

I8210 * DFA~I.T GRWXNG. (nRr~rfl-VOt4r To THFI PREGEN71T It4DFR<.
SPR * GRA!DUATE TRAINING Pirci-iwr-.

8240 J~30:*IIL~L RUNJ SETI5fr rNOTII\4*/
8250 IF 1-6=10 THEN GMOILV 135
8260 I.6.=0
W-270 XNrT(I-Er-X (t-0) )GRfrs'..GOr.. flfY. r ITF4, EI'V2.
8280 Z41- "YES')
B290 I3GRrOI.IP$ = "AACCODOrEEOOGC)
8300 ACCEF1 AT(P,22),"NAVAL AVIATOR' C:OMMIN'ITN' f~rELF:CTJlN"'
8310 AT(270), FAC (HEX (94) ),G4,
8320 AT( 3, 3Z-)," (Iw .LTIP1.E RUNS)",
B330 AT(5, 10), 'YCMJ MAY ARNEAVIATOR Wc.ArtI.MJN4TTIFS 17fi CROWJ
8340 PC, WITH"',
8350 AT(G,1O),'S.IMILAJR CHARACTUMrTCF TO simm-TFY THF PR- CS
83CC) OF DEFNN4.1 ,
8370 AT(7, 10), "PARAKETFPS. AS T.TN ASINWCIIARCTE GmLW'nu irF\F'
8380 NTIFTER TO",
83940 AT(8. 10), "EACH- SIA3COMMUINITTY nr3Ei .w ASGNrTCIMF1\1T OF 'ZrTPFI' n'
8400 R 'fSPACE'",
8410 AT(9, 10),"WTILL r-.1-MI4TE THAYT qT rJCntM13NTT)' FROM THF RUNr",

84.30 TY'%AT(.1,7:3),"<GrYJP'%"
84,40 AT (13,.B)37L IGHT ATTAC<, AT (.11, 31), TRG ~jt., iAT , 5'
8450 ), "MARITIML .1)T. A( ~7, Sr R~"~ , 1

8460 AT (14,B8), F I GFr\RAT ( 1,. 3-,), fTPR hr2,.i)AT (14,42s) 1-
8470 mrs I~ t( AT A)~E,1~G~J'f , )
8420 AT(151,8), -t'EDIIJM ATTACH" AT( !.-,T).2lT1-\(GflHr'\7,
8490 Ai ,If)"LAKPS 11 M IT,5.T(GOP. %)
8500 AT(IC.,3), "FARLY WARNING-VWT C S.S1COPZ .1)
8510 AT(1(.,413), ELECTRnNIC WArFRi-.rAu,7E)S-(RL~'~ ,)
8520o AT(17,F3)q"ELECTRNIC WARFrE YA("A( 17 r- T R<Gr FA! J .F "I

* 85730 AT(17,4F3),"FrJRCF S1JPrfWT -- TJT",AT 7, 7!DTR5TR<OIr', p-~
8540 AT"(i3.98,"CARRIER PA-)rr) ,T1. ~T~~fU -,. ~
85!:0 AT'(18,48),;'mOcF c-APPoRT - PRr\0r*AT(!..75 TR 7nfH.1.x)k

870 AT(.1-J,4R)FORG !-31JPPrfT- f. T 7),TRRFJ$4.I.
8580O AT(21,10),5 RU rDscr\IrTIFP T?!3NF!

8500 AT(.3,10),-TO RFETURN TO FAI:ME.NU REJl'
SE-800 AT (P-3, 6), "PF -1 C,
986 10 AT(P-4,10), 'TD CONTINUF WITH Wr-n SIJP.CMMIn.1\1TIES PESS'
8620 AT(24, f..0), - EN~TF.R' a

BC.30 KEFYS( IN(0)!NPIN'(1C.)),(EY(M),NOAL-T GOTO .TM-110
S640 IF M15 1 E. T 147N 741, "W3' rFiSET (GOTO .Tmr73,
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SE.CTION III: 14JLTIPLE RIN' SF-T UP ROUJTINES

BE!E'.0 I N IT (1-UX (#:)) )G4$I. 8660 GnTO JMP110o
13670 JMP310: IF MS -* IC T~rNJ Z413. NJ
BC.B0 IF M~15 1 lf.l-IEN1 .TMP11O
W1.90 STR(GROlr.P,1,1E.) =STP%(3RfltP$)i, 1.): o=.
8700 JtwT320: /*NFD GRf)tM' OVJXCTIOMV-
8710 ACCEPT AT(2,20),"WIVAL F.IGHT OrT-MR CO~MUNITY 3..CflY'
8720 AT(2,7O),FAC(H-FX(94)),,!.
8 F730 AT(3,.33),'(MllTIrI..F RI!N!;)'
8740 AT! AC.1), "t'WAl_ FL~iG~ii orricr !7iJOcflmM!yii,TIF- MAY ALMO PC
875&0 GROUPED-,
8760 AT(f.,C).'FY Ar,-OIGNINC CGROlr JMDFI TFlFrf'.. fi AiJTTn)J Ih~l
8770 ASS I G14 W,
8780 AT(7,AO),-GRf-XJP IflFNTIF.TrFl , IF IDrITTriFFF' Tc" THEq- cEAIIF AC>
8790 ONE LISED",I
8800 ATM, 10), "FOR PI! OTr, THAT In q, Firco1m'mutTh' wTi.i nRE Iwnt LrE'
B38.1 D WITH THE",
8820 AT(9,.10),"PRVTOlJlY nrEFTNM PTL.OT GQU'

8840 A(3)UIIIFTTFTGFJ$1.1
BEOAT(14,P!-:), MMXIIM TAITI ),Tfl\Jw

8E.0 AT(15,25),-EARLY WARNINCG -- VWA( ".r
91370 , AT1Cf-.,-5 5,'Elr:CTRnNIC wARFrAr\F* VA0'1,AT(AC.lc,7:),
88830 SrM(Rf~c~r$n2r0,1 ) ,
8890 AT(17,25), M CARRTFR nA!lT - AT!)5RGRMIM'2~)
B900 AT'113,2,'MArTxMF PATrrOl. .AT F.~r-yOTr (.rn'jr,2,, 1)*
B910 AT(.124;5),L.CTRNTC WAPFAME - VO" AT(I-7,T.'),
8 li?0 STR GRluirs2r .
89.330 AT(20. pr, mFf-lRCF "YiRfr.nT - T AT(, rr-jW> lFTR (.FnflLI$. (771
13940,
83E,0 AT(PAP-),-FmCF FJPOr\T -no TU2Ir75

B90STR (GR0I$IPl)
8970 AT (P3, A 0TO R FTl R N TO F3AOI T T. f.*-q
R8380 ,AT(2D, 'FB),PF f,
8990 AT(24, 101, -TO CONTIN.T1r 1111- TIPL.E COMMUL.NITY RU.N - PF'
9000 ,AT(24,5B).'FNTFr,,
9.010 KY(.N)NlNC))IF'M)NI.TGOTn J.TMP33
902-0 IF M5~ - MC TLIF14 74$~ "NO" M.17. GOTn ,Tmr-340

* 9030 1 lT T (X (20 ) 4$r
9040 GnTD iirP 110
9 05i0 JMP-A-1o0 F M!7 = U. TIlEN 741.r ONDn

9.KC OIF 5 =16 THL-14J .TrWl10.1 9070 SR~fRn')C.A.A.) z- TRmG(,Rr~jrs~vIC.,l!
9080 IF Qi = I THF.N JMtr-370
90'X0 TIr'%40: /*EJ- 1141NTF M-.ANKSO4V

9110 IF STR(GRrxjrs$i.i)=-o- AND PF('RCR~$ , 4<~ )0TE
9120 1 N IT (0 ' )STR (GR0.lr$, 1, V-.)
9130 IF STR(GRrJP.17,A)=u0m A~ND 0)=~~n~P13K> "O -m-U
9X40 I NYT("0' )STR (GMr~r, I F., A~
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SECTION III: tMJTirLr RIJN Sr-T tiP. RnOIITIN%'F!

91 E.0 IF PorP(CR-urs<> m-oo)=O TI-rN ,TmrPt00
916U) FOR 0 -1 Tn .30
9170 IF STR (GROIr&, 0 A "0"I TICN- BTr.u(Grf-rP,.toA) "0"

I9180 IF STR (GrfIJP'$,0, A)> TI-rN YTmric.p
9190 Fnr\ K - I T W0
.K.00 IF STR(GRr[lJr$.I(,.I) <: TRfcRjP,1 TIF Tr~
go-.1 iosTRoGRot"$-40A.) - sTR(ncFRlr$*, )
92?20 GDTO .mPi xx0
9230 JtwP350, W..XT K
9240 CrJVTF-RT 1-1 Tnl S C\G,Rt.r,,),rxc(#i
90-50 FOR KC = O.ilA TO 30

970THE N STR (GROU.P'$J.. I) = STR 0~tr . 1)

9a80 NEXT K<
'*Y-40 1-1 = 1 + AI 9)00 .1100:.ET 0)
9310 JMr-370.,Cn"-1. ="PRFPS Pr-.i I0f- Yrl' W PT TO PPf TT ; 7-IffrF:IN r-nr,,
9:1P0 THIS GROUP"r
9330 STR(G4$,1,.) cmniip
9340 TGROI IP$ =-ROV
93F.0 012 = 0.:IINXT(HrEX(20))TIIA;()
9360 FEE P = I TO 30
9370 IF STR\(TG'rOI.Th$Pr ) nrIIDff FTRTr.G .r~t.,~.P. 1) ,o,,0 ii-iw Tmrir
'3380 GS$ = STR(TGRnlJP1.,p .)
93130 STP(G4$,7,l) = G1
?A0 71NT T 0-F(-x0) ) Rni!TF$
9410 INIT(HFX(t20))PP$()
9.4,? 1.4 = 1
9:4730 Fnr\ Q = .1 TO 30
9440 IF STR (C1rPJP-$.). .) <), w;'E 7iJFW~ cGOTO JTW'rt-,
9.450 M = G
34U) I F M1 ) I !:, T I-f .N 0.1 A M1 - I r- 1. 1, Iir
3470 GOTO Yfl'l SO
34S0 YMr-P3OCnN%'frT M1 TO M$.,.PTC(*#

940 OPEN NODTMTLAY #,I~ IEmwc" rRP=~rP0

95310 OPEN 14r'I5PJJIY *P2, TOr .T JF=,,c. T-.rTm ~RP~FR
9S20 Vr1-A1F-="V"-5r.%
9 E. 3 0 WRIWF #l.IJ5!NG F~FRc1~.17$.2L7h.',YF4(~)

9F"~3 TAl (Oi~, 4,i(l 4 )R l R0fR0l 0'

9590 WRITE *P- IJf-ANG IE/M,0Ti.(R4PRr
96.00 STR (TGRWP~$,0,U =)

9-F.10 STR(Pi'-(L'4),lPP) =TVPf-$(G~iS
'3620 IF M.>IY., -MEN STR('s$1-(L4,P~)(r) FMS T(7~(.)P
96 W0 "(NA>*
9640O L4L1-4l



SECTION III: MLTIPL-F RIJ SrT UrP ROI.rTTN1r,

9c..50 CLOCIF #1I
%.) F0CI..OCD- #i?

9.670 JM!'390: NEXT 0
c9G60 ACCEPT T3),A(r(C)(T4)CM-Tr'
9690 AT(7,2rS) , "F~t rCMru'MTNTlrm TNUJ-
9700

9710. ATl !, FACI X(6C) ),P;-$(2,
970-0 AT(1252r-D),FAC (HEX (PC)),P2(T)AT (13,2F), FAC(HEi-X (BC)) )P24'Q/
9730 AT(14 2!-,FACHEX (C?),A(l~2-
9740 4 UJ4)
9750 AT(18,?F-)FACfl-r7X(PCP$Axr
9760 AT(23, 10), 0TO CONTINUE WITH NEXT GROLP PE ,,TFTCA
9770 mPRE 5S 'FlqTER'
9780 AT (4, 0), 'TO RTII!TIATrE- TI-1: fmou~r a-irc-Tinri r-rncF'fr rrFm'

9800 KEFYS (I()EN C) <YL:
98A0 IF L6 = 1f. THE14 TJr3O
9820 JWI400:NEXT P
98340 MAT TOT = ZEThIIAT TOTA = 7FR:MAT TOTN 7171"
9840 1INJ T(I-:X (20) ) WGROI.r~$
9850 TGRFIJr$ GROUJP$J
9860 FOR 14 1 TO 30
9870 IF STRBFGRO~jr$. T4 i )="On THEN~ .TWIIC-40
98630 IF f5TR (TGROl-lr$. I4. I)n"0" TlHE-N CPM;F!~ 4
91390 IF STR(TCROI$J4,.l14)="0 OR l.T(crj,, 1 '# Tiei jr,'%-40
9900W G571 = STR\(TCROP'Z-l,jeI)
99 10 FORP 15 = 1 70 30
9920 CONVER:rT 15 TO .11-, IC(#*)
9030 IF SlTR(GRDIr1F. ,,,) Cr4.G5 TilN .'iU3
9.340 orErN~ NOD ISPLAY #A, 1.FLC=SL~~E P/.~~or~~ FLJ~>Y 7

99(M) OPEN I40)7rPL~lY 2,IF J"CRUr'*. nrY-OFf0\EUur=yl-
9970 5
93&0 READ #~,<Y~~ JICrLFIM.I.(Xrri*zs r, §r

999 0 AsQ A I s AG 0 ,D (Q I 14 1 G 0 (011 , 1 - (OA, F31C0(Q , 5 1 .

1 0020 O(A( ~ 31),4),TC0O(Ai((ni , 7i),!76P0( ),P0(l7)..0(73h
10030 Al (01 I,-12),Ail ,O13)AXO1.F I4.I(1,)
10040 R 01 ,R 02,R 03, R04 1R 0!-.
10050 CL-or- #1
1 0060O READ *IEh= JIGFLCR.~.?T1(.~~,rfE
10070 CL.ODEr #i-
I10060 CONVERT MIt TO M
10090 IF 012 ?m0 THENj lMf'410
10100 FOR K c i TO 012
10110 CONVER1T c'.TP(Tiil$(l0,P4,l) TO I
101?-0 CONVErT TPTI(O2. )TO T
101730 STR(T-K(T,JT).iA, P ) -)R(IIirII,273
10140 NEXT K
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SFCTIUIJ III: tKiLLTPLF ,LUN i T liPr~l~I4

10 150 JWF4.10'

10170 FOP I -I TOD7
10180 FOR J = O32 TO 071' 4 NOT) A
101.30 RO(.T) vA50()
102 00 NEXT J
102A0 FY32 w OW~ + NO(I)
I a??-2) Nr-X T I

I Of'? I0 FOR I = R073 41 Tn R04
102!50 RO(l) =E

102f70 E =.~A((4 00~)~~?
.10250 FOR 1 = R04 41 TO Ror
I 0t?30, ROMl = E
101300 1r NX T I
107310 G5I'6
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SECTION IV: REOUtEREFhJ171Tf' cflMLTATION

10.30 i****+**L 30~4-'*--h***.**~..~$44.~~~*4444

10340 *

10350 * MODIFICATION OF DATA cfl!r1r-.Fr PFCTN mIrr4rT
10 W..0 * COMPUTATION.'
10370 *
1 0380 -1 r~ *4

4
-4, **4H**4.*44-j- I **4 4- *

10-31'0 MAT DO 7 ER:FJAT-FWJT/100
.1040L0 IF M > AS~ THEN- P -4 El-!E? r~i
10410 IF M:"1!. Tl-f-N F3=c.S 0-SE P=-4
10420 /*FL-EFT TrlJrfP*/
10,430 DO(.1, I)=S(IX 4 . (i.)51(M,~)<~ ~,l -'~I.)
104 40 G0(QM,4A)E (0i.1 J.1 1."NAUX( .P)iAl (1. J,pr)~~ r

.104110 GO (15, P12)
104GO. DO(1, P-) = GO (G1., P+ A )*I (W 1, .1 )A lIX(11 1P 1 1 061 (01 P"Yf l.

104 70 *GO ( I F. t A
10480DO( 1, 3) = G(L)~A(1,1 AJ 01.

A10500 /* FRS-. TflLr~Fl

10 SZP.,0 DoUX?;-) = G0(OAI P-t7)
10530 A~i2
I O!A 0 IF (-,(01,10)'>0 TI-EN'O A=!1
.10 5 50 IF G0(iA1,7)= TI-r:WJ A=0
I0C~ IF lvl'15c AI') GO(Gli,10) 0 TIITnhJ A-0
10570 DO(f', 3) = G(1~t."
105830 D)0(1-:,) = A
.10 -50 /* IR ATNINP. COMlIIAi\f Tfl!J - (1.17772 FIrF:T TFI'JI?) /

A.0(0 IF M.11 THEFN A=P EF-JK'F A=-A

10(-.30 D4-OTHFF) RECIE(.llF1T OAI l1,)-/

1 0,('40 IF M 15 T IIJ R 7='lE FL R=
10050 FOP I =I Ti) 3
10(7,60 IF T=3 TH-EN N=1+4 EIL SF NI
.10(-'.70 FR J= I TO04
10C(80 DO(NJ) =A(XP2*TI13J

I OE '0 NEXT *J
A0700 NEXT I
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SU:CTION V: NFfTK1 Sf11 ITIN RrUtT1TW.F

* 10730*
1074,0 * FIAf-i( REOIRMlFNIT! cnMrlITATTnN cnmPiFrTF.-
10750 * BEGIN NETWORK( 901-11T1N PRrnFwllE THlE IATPT X

* 107E0 * DO( ) Is NOWo~ LOnADFr WITH AlI L VAJ OJF5 FXM'T Tr,(-,Cftv
10770 * FIRST TFM.tr AND l PON~ FOUATIN. rrcTi
107F80 * CNClULATIFlt.' MF ElyTRIF.f TO TIA.'T l.TXI'T01'

.107'30 *O WOR714 TO 7
10870038I 0 14T(t I A E4

10810 FOR J = .1 TO '

10320NT

10810 NOXT

101N20 FOR I A TO 4
108730 FO38 ( 1 07

10O340 )OIl I.)2 = D0(T,J)
A (Y300 NEXT J
1091.0 NEXT I1
1037 C5-' =nr J:0 - C)
1038)-0 FOr I = TO In0

10950 NEXT I O

101C0 NEXT .J
1020 C5 = 1:O I
10 30 FOR J 1 TO 3o

A11040 P5 = CFP*R0(.T)

1101.0 N4EXT .7
I 1070 DLT = IC(I(11I)3I)42f02~r 0T~7

I 1030 Fnr\ .7' IBTOf1.9
1100 PPIA = C7ROJ

A 10r.0 IF J =12 THN P! Fir =
* 1130 O( X -O0~ 1 )'C(I(15..5711 l''0

A1070Y D0(fT 1= 0 (l .) I i P , r

I A F30 10(=DOC ((RO / DO'-f.J') ( ji1 3(. n\I-T )rw*,

11100 DFO=0' -

r- 0 -F\ Iw.N f-*- I-f7
II :_ IF M'1-T



SECTIW'4 V: t4ETWFYR< Ml.lT~fN RFA.ITTI\Fr'

11210 DR (J) =0
A 1220 Fnr I -1 Tf 7
~A 1230 Ds3LJ) = DPMJ + P)0U1,.)
112.40 NEXT I
xi2Eo. Dpo= DVso + fl.T)
I I ?FA NUXT .7
A 1270 1* cnMriITF FRl'JT f-lr) t'~IMrlFrfl 4'I IPBO C[UJVF-R T flTR (T-3 V 7 1 ,P) T T.1 7

.300 O03, 1)RFrN< D~i -, 1-C), 4)

. .I3AO 14(3.)T14

.11370 07 Y('-1 A)J\T~ T.1PT.I
11-330 NT I ~ -
I 1340 /4'W~ IO KIITF n(rri r Tr I-Tr Tr 71.rT 1 *1 T

13110O Fr\1 n qi
I143 G1 ,)T ' -7, ( T1 1 .N T kV0 (l 3.( I.PO -,V ( 1) 1

* 114470 iF r~ M ) <PO(P. I TP (N -0) '~ *N?~FfrT
11'80 IFr Tf~C'f01X TIF TMX

*147 /f*~B COY 17TF l4(T-l F I)" TirLVCI
11400 DC4TT A

114.10 O ID (fl?,cI-f( TA , T) T ~ TI-A ,A 12T r 1 7

A11740 DTI=C
'1430 GmUIlr' '0T .T''0h '(I0<1)1,I

114!c.0 IF (fl,4c 'fO( i * ) TICI'J *Tmrkiz'V2 i T ThF1'i

.11470 (X-jMP1T f' t'~IT NT(- ~ r(~)111

AiC.'30 Gflni~r J.TI2 T4-(~1),I2I A 5f. FmO ~i/4P TD 'TP,11

AlA _7G IhJFv'(n14f) I, O TN(TAPI I 11l .)-1'1T 1N(i2~' ZT_ 1 JfjI TFi
l Er70 ITmAi 4. cnT(T Ill. (0,T 1, )-lhATO I ro/2 (l TA
I IC-30 GM; 1T (, 1 t'iTT2/2 C3 )0TF1I\T(~ N F 11 (. -ro-0

11C7,10 07TT A)T I t

I 1 E10 CON47T WT (- I r- T fTT (T_ I -),PIC-2*b

i- I I :0CNWTT1 I



SECTInN V,. NTWr3P\< .TI'4RTNE

~1710 no0( i, ) =Do( A, i)-
1.17 F0 IF D0(1,1)KO TS-4Fw DO( 1,1)n0

1L~740 .14l,PR.Nr1)(P4)

11760 CONWR~MT INT(Cr-24.5) TO T1)6,) C##t
.1770 T I BT 1147

*I 17B0 /* Dlr.TRrJTE r\F--T TOUR F"JITlT -

*117930 SIO=1
I18300 MAT TE. E

IL.11330 TEA? .14(.1, 5
I I BL70 FMR 1 2 TO 7
IIS30 CO1NVERT STR (T3 r 1 Hl2 1, P) TO 17)

* IP4 A t r4O DO ( I 1 ~K 0 Tl-4E J1Pt lPk)0
i I BrO 1 F FTFR (T?'( 1.2), -3.7.) ="NN " T1HN JIIlf'oo0
I I 8(C) IF TC-.. 1) '~0THENw iJMrll700

L, IP 70 /ir c Onm iFlAT Fl OWE *1
L113 0O IF I-f. TIIF'1 .TMP,7)X0

1131.0 GnTO Jllrli2C)
I1920o jiviricic) ,*rrnrrr Tntq,! nFFr1..OFliENT'

1I .:O GFKrnr .' T3T7C.T )

11370 G7lI)-.12'T"70

* ~~ 113'30 CON'FTTMTTC)rY TO n <T.7J~~c$t4
12000 TCC .1 1)=-Tf.( -4 L
~1201.0 GfDTo ,i- -M13 o
1 20COJW0 *I12DOC =0.,Ci 0, 112 =0

*120 30 T .( 14 1 ) = T (!4. 4 t T-. ( 1)
j124 0 07 ( ,P 2) -T 1 1Tl t 3
~12Or 0 J Mr,l .1\F X T
120&0 /*COMPUTF OUT OF AVA3F,'
120 70 IF T61<0THP\N ,J1i-,o
j120230 CnONVF-RT S'TR ( T-Il (7, 2) . T'7) TOj Tf3'

12.100 GOnU~ CiTX.T.U)'r7)1
12.1 10 OlJTA(2Y-)OlT/dr-(2'C
12P-120 14 (7, F-) nI (7 ' ) irOnlD(W 171, 4)
I 1.30 JMA?0 /*FNn SECPi J Tnitr, COnmriITAT TO /

iI 21 40 IF z$?YrF"THEh .JMF,33r'O
121E50 C$t="AT END T01-r~ TWO"
12A60 SToO Fn TFUR -TWU Pr- 14 FOR DATA"

112',170 J-1'1350 /*r3EGIN ITEP/ATION ON i!'-
112180 /* MA.XIMAL FLOW AL-CnrITIIMv *./
12190 FOR~ J 3 TO 7 /*TOUPNU>

, 12200 MAT T. 7EP:MAT T7 7FRMAT 140 7M\
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SECTION V.' NrTWORI< M.L.tJTIrW RRJT11NET3-

12210 MAT 14A = ZErh MAT RP ZFR
12220 FR 4= 1 TO7 /* snturw,(r iNr(Jr)F
12230 T13 = Q7(NJ1- 1) S~~TiART T1111-
12,240 IF T13<PRJ4 TR-f S10 = A
122530 IF T13'-PR04 AND Tl13<PFrcJ TITN F10 2
122F--:0 IF T13:>-PRO5 ANJD T13<-PRr%0!7'4F3 TIIFhJ F.10 D
12270 IF 'T1 3 'r'RO5:44B 11-104 S3.0 -4
A~22S30 FOR I = t TI) 7 /*FF5, lqfDE)
12290 IF 14N3I)0THEN TM'lXC0
10300 IF SRT~.I ) ~N )~Nr"T i ~P C
A2310 CONVERT 5PTtb) ,)TI) Tf-
123 20 IF .J 7 THENI T- 7-111-0710.N. -1
12330 GO51 J:) 5r (T 1 -, 14 (1, 1 ) 1,3
12340T7I)=C/)D(I.0
I El 30 140(19,1) =C2 KllTVFI!FW'' FO
123C-0 R2(N1) I4(W. .T)lc2?
12370 JMP IX.O., IF STP(TO',t (I .J). -Wx,3) 'NJN" TH FUI'sJ N T) 0

130IF T40(N, I YTC,(W THENm TC(NI) 14004,T)
j 12 390 NEFXT I

12400 NEXT N
12410 IF Z1K ETl THEI! imr1'C7
124(10 Cq1='T(-uAr\ tNET14F,'< rfltr fomPLETE"
124340 CONVERT 37 TO STR (C$ . A ), .I(
12:,440) GO01D'1r4.
A1P4 1Y) JMP "30C.7:
124(7.0 /' I-OCkL j-.WR(~TU D1(NFP /
A124 70 FOR 1N = 7 TO I STEP I.
A2420 Fff I 1 TO 7
A124'30 IF T(.iN) = 0 THIEN JW.1-171.
Ar2_SO IF 7l) 0 711-THE JTlrk T7(ir
12SIO IF 1',4004,T) 0 TIHE 11F'P7

5~20 IF TC-(N) < I'.iO(N. I) TI-ViN orF T(-.IN) ElfF I/ = 1+0N, I)
12 r.30 IF (i\:,T7(1T) TI-14 Q\'=T7(D)
A2540 T(-, (N): T(N 1) -0!
12SD0, T7 (I ) T7 (I )-..
A1?!-(.f0 140 (14, I)-140 (1\1, I) -OFl.

.1 P--r B IF 140(N, I )'ur TI-fEN TC.(I)) 0
1 ?590 JMr 1-17(2: NFXT I
12C.00 JMrPX.37.1:NjXT W
I 2X(10 1* PrNDIINrPN A W!tGNMFNVT fFWyWil FTP 4r/
A 2CiY) /*1 ~I1 T(-./1T7 FOR f'.~il*

JMP -03.TMPY F3: 71(2=0
A PE40 FORq Nq 1 TO 7

c. -.r~ IF T(~OY0TE ~I 12c-.C.0 IF T704 -0 THEfN KP. W
I PC-70 NEXT N
A K-RO IF KAl=0 OR KP=0 TIE T.-W T~r 1 ). * MAX El ow ni rt K1.(:3O 1* FLOW NilT MAX DF[:YEJ-M Al TFI*NAiTF- r/',TH2 i-
I12-7 00 1* SET CC'lJNTrrF f/
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SECTION VJ: Nr4TWnR)( 'SOUJTAM RDlYTrI

12710 MAT T19=ZER:MAT T21m7CP:MAT TI2z7rh8IiAT TP2PT7FflllAT TS7 -7Fr,
A12720 T19(I<I) wA1-5S = I
S12730 IF TC6(Kl >:>T7(KP2) IHEN W. !-T7(I<P) rF.L.S[F (o. T((I(

* 12740 111 = 10:13=1
12-750 T17(Ki)=1

*127CA) T1Ml'W..2.IF 140(Nl,KT-)<'=O T11FI'-, *TMT-W.7
112770 IF I40(N =1~~~ THNO 140fk'.Xt<)

* 12780
* 12790 GOTO j.71U.

* 128(X) JMl13C.'7: IF 13*tP 'THEN .TW'5,-!!-4
12910 FnR I 13 TO 7

1213E'0 IF T2A'1) = I THEN nv1irv--.A /-t INXT I

.12840 1F Q14(I )TFJ0 14000 1)
I vB7.0 Tr21(() = I

A 2870 IF I.<4 ITEN j-A? :
k 12B S0 JhMYA1C359, "nrFT-rr~I" (QAr\C CONw'Tr7TN ' lf~iFB.I

12230 GPTfl Tmv,. 00

A -q- 0 GnTO 7(-j I--' /'Cl
.1290 .JMr.13(-..4:NT:XT I
I1P-5.0 /* NO) SATT-ACTfWCV r/,Tii Fr\ ir w .

.1340 JMfE13:IF 1-5 = .1 THEN MIJ
12- -) U= L I

1P3570 T1 T1(IA
I23f0 05
A 2n,30 JMP 3T.4 -OV Tn Fnr\14PJAF 1\1(N
A1000 IF t 7r> HmiN *MI
13I.)10 FOr\ Nq =1.7 TO 7
130t20 IF TV30N) I TWOh'J .TP 3C.2
130310 IF 141(N.- <1'=O THFEN Tmr)wP
A3040 IF 7''4~,1 ) THENI G( 14+1 (N4. .1
130C5 0 T.113 O) 1

1307--0 TIF LS.:>)--N: THEN (1-70p A N -.
13070 I15"m? TL'Tvr11.,,
13030 FOTOIM I 37

1.3100 Jlylr13C. 1NXT N
13A10 /* NO SATISFACTrW7\' PATHn- rPmn Tii
A131 r0 JMf 53V.IY 1
131 30k IF L--I TI-TN TriP-i~i
13140 13 = TISO(L )41
131 SO NI *TPI51
13 1 (-0 QriS=T2P(l-rS.
13170 GnTn .Jmr1i?
13180 *Thrl:K-,:FOr N =1 TO 7
13A90 IF TE6(14)<=0 T1--14MI~
132?00 IF TA7(NDO0 TW.N *Tmrl.jr,-
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SECTION V: W-TWU'i,'K FfllwTTR' rRJTINW.

IW-10 KI N
13 2 20 T 17(1-) =I
13230 MAT T1l3=7FTR:MAT TA9=7n-(lvlAT TP-l=7FR14AT Tri'=7r-R~
13240 T19(Kl)=l:NI=Kl:I=A~
1 3i2:! GOTD .JMP 1 3C.in
132f'. O JI1P35PThNCrXT N
13270 GOTI) JMPIX.1 PTII 13*
132F30 Ti~rA3-..7./* CnM,4ECTED PT- NTP
13;:30 /* 0!3 IS MAX AVAIIArJLE ~~CJh' 4f/
13300) TSFAR1)
13310 T7(1<2) T7(1(2)-G!:
13:320 N1 K.L1-
1333 3 XJMP137,' 140 (NI T 18 (1-6))J 40 (41 T IP (IT))
13340 141 (111,T 19(LC. 1~41 (14J T.1 R(1 C.))'.
1331.0 IF LE=STHFNITlI3.
13360 L (1(7.. t I
A3370 141 (TI-15 -I T1 PL.)1) 4 1 (T IP ()-(T7-f) O

A 3 -30 NI= T13(L6)O
1-3400L6L4

A134 20 JP3i/*D.ISTrUIlIn.TE ri..ow!- *
A34-30 MAT T7 =ZER:MAT 14P ZER

1 34S0 FOR N- = I TO134 7~(V

13460 FOR I =1 TO 7

13450 TC,(N) I 4(N. .1J- 1)
13500(X Q45 Q'A + 07(N-J1) T 4(NJ

* A 10 04( :. 04(- 4 .1 i(1\, *T -1)
A 350 NE X T N
1:35 -30 071 = G411/04.
13540 IF 71%<) "YES," TH-EN .jlrqcO(4F3

.1356;P ,0 C$ = TUP MAXIMAL- FLOW SOLIPJTOfN1 REACHED'
135,70 CONV4ER~T J TO r<i6xPc#
1'35FSO GOSL:'ic ic.
13590 JMr906(-3,

130 * T(-: CONT/01NS ACTUAL- Fl,..flWS
1.36 10 /* COMKUTE FLOWS *
I3.2 MAT 140 7 ET
1 X. -30 MAT T7 ZERT hWc*T TP = 7EV?
13640 FOR N = 1 TO 7
1 1365 -0 T13 = I7N. )
I13660 FOR 1 7 TO A STEP .I
13C70 IF SJd3 ,J.'.3)WN"TUN.Mi 1Y0
I1-,380 IF DO(lIAO)K'=0 TI-F-N JMPVIT70
136910 IF T4X(NT)<v0 THFlN .TMP1' 70
13700 CON~vErT TRTi.IJ,2)TD Tf-

B-30



£.FCTIn-N V: NrJTWflrI EMOIAT r.ITTONf

A13710 IF .7 7 THEUN Ti :31 (7(A
137P0 DLT-O

I13730 FR ITO 5
13740 T14 - T 13-9-s 3*1<
1375A 111 = 14 A(N. )*rA1 m ni-T

*1376~0 GM:3I.,'' T4T1N1J
13770 CM31L1' 0l (TA4,171N.1,,J,fUO0)

13800 10NI=4~J ~Q~~
131310 1 4i'(N, ) 14i-' N. I + OF
179800 CnNYE F"<V S-TT T91 I,.1)34N, -1 TO r
1_ RP.-) CONYFF(V Ir TCn5 TO R (T91 (T 3:V PC *##n)
13840 T(:,(1) T((4N) 01P

1'80I 731r <'I "Yr-C" TITHN YJMF1400
135390 IF O.4%T =0 TlAFN .TMf400

3-Y300 IF TC()<0 HN ,jmr./irSo
139Y)10 Tf-:(FI8) =TEA--N8,TC(N)'m0

133k30 TE()TC(
.13940) TMt400'N!7XT N
13950 FOM 1 1 TO 7
13? -0 IF I I T1-1\1 Tr) r-; FL f-T r T t-
A 3970 U;E = 0' Q ! = 0:0 (3, 0
13I30 FO MN 14 - TAO 7
1 33'Y) IF 140MN. 1 ) <= 0 114UN JMF14M~
14000 0i=Q,,-0J
14010 073=(Q4J.?N 1)T
14020 TrMrJ40J:Nj-XT N
14030 CDNVCRT ~T 9U,~,)TP Til
14040 IF 0T3=0 TIHEN IrTr
14050 07(1,J) =O1/0-3 - TL- 4 TD)
14060 ('%7(1,,J) =Rf~kJF(C7(T..),(f
14070 COTO *TMPV klI
.140S0 TM 13 0(J 1 ('371 T- f
14050 (47(1,,T) =R(INO7 ,J),O)

* 1,4100 JMP13X9,N:YT I
14110 /*C0r1OUT.i OUJT Or' ATAT14./

A 1412r-0 FOR 14 -1 Tn 7
14130) IF TE(N)<-C) TI-UN ,TMr'.s
14140 T13 = 07(N~y5.-I)
14A 5 CnNMr;rT STr,(T~t.7,,T I F) TO T,?
14ACO) IF Tw7 THEN A)3V07N.I 14170 G051.(-' .(T TCN,.Wif

14A90 0IJT/A(7) = ITA(J) C,2
14;?(X) 14(7,.7>1T4(7,.1) 4 R"MJN(l12,)
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SECTION V NrTWO I< S.OIJTIN R rJTJI..

14210 JMr4A4.!;.'hFXT 14
14220 IF ZI$<:"YE!" THEN .TmlP41c.
14230 INIT(-FX (20))C.
141?40 C$ = "RFUITS AT [EJD T" .YI

142_50 CONVERT J TO STR(Ct,,21, ),PICW#)14 l2f. O GOSUJB' .. 41C.$-)

14270 ,MP 1416.:
142BO NEXT J

I

I
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SECTION VI: ITERATION C,-jfc, Rr1UTINEF

14310*
1432?0 * ITERATION COMPLETE.- CCtr*PUTF R04ATNIC RrF0LlIIrFilNT
14330 * AND DEV17LOP- iiiNGRFmflTAl. AcCESEN REQI IT~r~r-FFJT.
14340 * THIS IS IMPL.FI14TrD Af- A TWf- TACF PFROCFPC--. At I

114350 * ACTIVITIErS EXCEPT 3fJ11Iffr\ ARF TESc-TrE FOVr Cnri~i.rrTi m
I1436-0 * 114 TH-E F IRST STAGF. WENix T1117'r RfIITRM~IFNTF; ARE
14370 * MET AN OU-TPU)T D.IflPLM,') If- GENJATFI) AWJT Ti4E rrPflCFiti

13B0 * CAN4 TH-EN1 PRnCEm) Tn CnMPLETE: TI F "OTIW .T-"' r[FC~iTrl1T
14390 *
1 4400 **4 *+4-)I4- 4-rI'* *4*

14410 D- =0:S0 = 0:Tl = II14400 FOrr J =I TO 4
144-30 FTnR I = I TO f.
14440 IF D0'1,.J) <= 0 TI-CHL j.i14f.o
14450 DP- = DPr 4 DO(I,JT)
14460 JMPI'4C0:14EXT I
14470 NEFXT J1
14490 10 =D!RS(~( /.
.14490 DP- 5=10
14-500 IF 10 < I TI-Uf:N .7mrizwo
A4510 10 =10 4 INVTO(3J)
14520 T 50 T!!( 4 1
145 30 IF 7A$ <'I "YES5" T1--WTmrJ MPX

14!:E!.0 C$ = "END ITERATION NW14 mT~F
145C60 CONVE-RT T7,0 TO SIRC~r-.~(w
14570 CnNVEr.-T rfnil.Nf(DP-'5,i) . TFR'(f~r, Tf#*
14r580 CALL OFFPrrI\! (6iIo1)
A14 590 TMPA470. GOF-AJP-' r.-(10)

*14(-:00 CGflSIt,'6
14C.-A 0 GOSIJOr.' 67
14(--?0 GOTO .TMr'l1;'0

* 14(-'.40 4

14C.50 * FIRST S-TN-F RFmJR)IEN-T-. T171-rTNC. Cn~irt.rTr-. rF(;TN
14Csc. * TESIN oF "lIFIV' RF-()\IIrITFNT-..
14(-:070

14"-.')0 JMP14RO IF zs:"r'TI-CrN T.Th1t4PY:
14700 INIT(F-rX(P0)C
14710 STR(Cl-,1,37)--"ITFRATIO3N * ACfrYmnN7, ADCIFO"
.147P?0 CC r:TRT-(TF-0,TrE) TO TCi, 2)P(*f
A147.30 CONVERT RWXN(l5.l) TO T(5S)

14740 INIT(-EXUE0O))C$I I1,4750 =T($1~? OAT END) !- TEr\ATTnN"
14760 CONVER.T(T50'iTc.) TO T(CI.P) PIC (*$I,
14770 STOP C$J14780 J11'145,~ IF TrI ) 0 OR 741. "YrES"l THEN71 J.TM ir
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SECTION VI: ITERATInN CHFCK, R"MJTrtr!

14750 E$ = T ALJ- RE(iIJTRF1.-v7 r.xcFrT 'flT)-VT' cnr-rjrrri.y FuILEI 14800 ST($651)=ITERATIDN5=
14810 CONYErrT TS) TO STR(F$,78, 2),ric($t#)
14820 CALL morTFPrxiNH- m(sl)

* 14830 Jf~PA90:S? = O:11 = 12
14840 FOR J - I TO
14850 1)2 - D2 4 D0(7,.J)
1483C.0 NE.XT .7
14870 10=D2/ (ROB/ (2*(.14/3)-I)

*14880 D25=I0
14830. IF 10<1 AND 10<. 01*1)80 THJ' JMPIC.00o
14900 10 =10 + INV'TO(31)
14910 IF Z1 & <" MYF1 TIN Tmri!:oo

14930 STR(C$,1 ,351 =OTv-IT\ RrFQI'~-J1r.-tFTf- R<F14P-JTNjkIC _

14S40 CO\Fr\T ROUN(nR>1) Tn T(.DPCt~#
14950 CALL *oFrT-rr.i,4 (6., 1)
141360 CALL "OFFPRTN' (fJ
14370 JMPISOO;, GO!-JBI rD(10)
149P0 T5.1 = ' , + A
1430 GOD -10 ' C-3
15ri000 GMIJX' ' 6'7
A5,010 GOTO .miriiic)
I 50F ****,*4f- 4 4H 4-* 4-:-4- 4-O44 -*4 * -v4' 4! 4-4w it'j:*

150 30 **
15040 * RmYI1r\FMrNWTV- fDFTF S\Tt\ATION f\. M,~ FF PP A,)
15050 * £1JTPrlTE.' ANT) fFLECT PPRNT OFT IFIN, tAF-Tr\ rTPTNT MnDJIA
I EO0-0 * RrF-FT!'. iN Pru'AR\ATInN MR1 A WIkW MIN,
15,070 *

15010 JMP G00.I N IT (F(210)) Ft
15100 E$ = "ALL RFGIJJRFr.-hUNTF MFET"
15110 STR(F$,.105,A3) = ITFRATMMN,
I15i120 CONVERXT T!T.0 TO SRFAP~)I(#

15140 Cr1NYERT Tc.1 70 T(',Dr (#
A1F5150 STR (F$ T-3C:-.1 ) -lT(TCRO~r$ .i,1'X1
151E.0 IF Z4I.="YEf" 7-04r1 f-MF$,4::,4Cf F111.
15170 CALL ooFFrRTiN0 (F$,P)
15180 IF M.,15F T-14 Jmric.10
15190 PTR(AX (M,. =) PTR(A1 0M, 1)) -i INVT(R, 31)
152(X PTr(A.1(M"AI+7) - PTR(A (M01)7) + ACCI
1--.10 GOTO JT1PIC.1
15-220 JI 1610. TR (A1(M .1!-7,P) PTR (Ai(M15P)) + TNYTM, --I)
I1F.2 30 PTR(A1M-jr,,P)47) rTMA(M 1.r.,M-17) 4 A(C1
15F240 J~I C1. 13: I F M~ 15 THE 1\ MAT T(TIV' TnThJ F1 "F MAT TOT I I A
15250A FEV I =I TO S
1 52(70 IF I H THEN JMMIC.0-3
1 FP270 IF X<8 TH0N K = I EL-Sr 1(-Ft

152B0 FOr. 3 I TO RfiJ~J(rr4/1 7>1,0)
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SECTION VI: ITERATION CIITCK< RUITINFT-,

15210 TnT()K, ) =TrOT(KN, ) + INQNT(I,.J)
15300 NEX T J
15310 FOR~ J RfYJND(PRn4/ l(2,0) 70 f-AlD nr/A710
15320 TOT(KPFB - TOT(KrP) 4 INVTUl,J)
.1573.30 NFEYT J
15340 F~FI J - RrJ )rRnr,/i2.,O) TO 730
A 53c-0 TOT(K,3) = O)+(1<3).IIN%)T(1,,J)
I SJC.-O NEXT .7
1!:'3 7 0 JI '16.03:NErYT I
15380 IF M IE" TI-UN MAT TC1TN=TnT Fil 5F M/IT TnT1A TnT
A5390 MAT DO = 7FR
15400 14AT G4 = ERr
15P410 MAT IWVTO ZFR
15420 MAT INVT =7FR

154*30 MAT 0~37 =Z[T,'

15440 M4AT 011TA 7FR
1 5450 MAT 14 = FR~
1 r46.0 MAT 07 = ZER
15470 FnR J =I TO 7
15420 F rr, I = I TO 7
1 FA?A) T9$(I ,J) = 110i11J)
15 ,00 NEXT I
15510 NEXT J
Ak120 FORf I = I TO r0
15 530 T!-(1),T(--(I)qT7(J).,TP( I ),Tl5().T17(T ),-T!.(l t
15540 NEXT I

150STR (T)'$ ( A I I P=
A 50 ST(T $ (1.A I .) W.N
15570 T50= I TF I=0'R 01=0
1558-0 IF Z$g Y THEN YmiMPC.o
15510 SRT~~I . .

15E600 JMrPXC*C3-0"141XT 15
A 56 10 JT'rlC.404:FXT 14
15CE20 CALL. mnrFr iN" (FM~tjfl
156k30 SELECT CRT
15640 GO n:IIJ' W.r
1 !;.(750 7Mrll-,50).GnTn .JMr100
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SECTUNl VII; EAJf)r.ITIW1S

15700*
15710**4****4H+* 4*r4)* * '4

15730
A 5740 * #A4 THM SC~fRRlITIN rrnVTrq-r ACCFr~l- Tfl TIIF
I F7r.() * IN.-PRnF'.!- MiNTTfEir\ Drn)rlrAV5y- TIN Rrflpflr;F
1 F76CI * TO TFI FUNTI.Y 11INMrTF.T orF .
15770 *

157390 DT-Fn-4'' .14(C$)
I15800 I 11I T(HE XOF')) X$
15810 STR (X,~ .121=STR (C',25
I 5r.S,0 STR(X$r1R9 = 83) TEr,/ATI"
.151330 (DN~MT.rT TF.0 Tr FT($,t,.)rc#,
A15840 CALL 0oFrPrI11\m (X$#A)

B- 36

IP



F CTION VII: tJP.Rr.lJTIWNF'.

E.870 ~~4-'~4~*~

L 5900 * INTFR*-TOI.r,, AkND S~INE FL.nW!- SEuT tir Frnr Titc
15~910 * MAXIM~1AL FLO.W A-IrMPITHMI Nl-DF- TC.4T414177

15.940 Dr:F-FN' .C
I F970 SELECT PRINTER
1 t 9E0 PRINT PAGE
15c)70 PR INT SI< I P () TPJ 40), C.

I o)OPRINT "5INIrm

I F000 PRINT Tt-0D(7O), "RFvT17r\FF Fl .W :l(P~
A E41 0FnrNP = I Tn 7
1 F4020 PRINT TAC D ) -
I1U)30 PRINT UF!-11\C PRTCARl.,,TC(P);,
1 C040 PRINWT TAO ( ':C);
16~050 FOR 0 = I TO 7
16OC-0 PRINT 115.1W. PRTCARir, .. .140(rPCQ):
.16E070 NUX T 0
I160P0 PRINT T#JTJ 90);,
16050 PRINT LIN PRTC-/9,rXtT.T7(P)
IC-100 PR INT TAP(PO) ;
16110 F M 0 = A TO 7
IC-100 PRINT UrI NG PRTCAR'Ir. I i (rG
.161,30 NEXT 0
1(-140 PRINT 13I<IP)
1615.0 PRTCArI'E4,FIIT x(,I#iYXr
16160 WE XT P
1(4170 SFL.r.CT CRT
161 F3 R ETL 1-4
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* SECTIflM VII: c-J)RrUTTWf-.

I E-210*
I E 2 2- * #5 TIIS P-11DR04 ITINr- WrFTT ?c GO, . ANr) Al TiN rFfTOWF
1 6.?30 * TO FnPCF i..rvni CHNF'. Y-l AWN.F i.nrl.F.r-TT
I E-P240 * CARRrFR AIR WING.. Y'1l FCHJrN('m Nfl'1TY

I El? 50 * -1

I16280B DFFN' S(Y)
16230 MAT TS. = 7FR
16300 IF v:;il THFN r1'.
1E.310 A S(~1/01. 3
1 E.320 FCC P1l = I TO 14
163-30 IF Al(Pl~c.)=0 THrN .Tmrr.tgf,
16340 Fnr, QA = 3 TO Ail FT' 71
163530 GO(PI OS.) = ROlWM3r(co(ri,oA)'*A.0)

1 F6360. NEXT 0.1

16C,350 TS(1= TE.(1 + AI(rlI.3)
16E400 T!7,(P) = Tr,(P) 4AIP)

IC-.41OT.A(1,)2 Tr.(A!(P1l1)47) 4 A(..A.
.16420+,- IF Ar',E:0THEfN Tl (AtWP)tP) = t(h(l)r~~i1(rl,7)
16430 .7Mr7.1932NF.XT PI
I1-440 FOR 01 = I TO S
1 C4!-74 TS(Ol) = 1 A )T-(l
I1f 46C0 NEX T ()1
1C6470 FOR P! = I TO 14
1648+Ez0 IF AIPE)OTF-fN Tmrrq.+.
I1IF43-0 AI(PI,7) OF(AP13/(S4
I E T.00 Al(PI-C)=RIDA(X)T'4
AE.r 10 A.I(Plt4) ROI4D(AI (PI.4)/T'.(I (riS. )2,4)
IE.!?,) IF A1(P1,P) ,O T14.1 Al(ri.7) P~(1P,~T~P~p4
I F.5309 GOTn IPr.1-4

1 6 5 5 0 J M I ' 33l A ( P y 3 mn . n A ~ r . ~ / F ~ . >
16560 AI(PI,4) =ROlPJD(t*Al(PX.6) /T ,(2)q

16570 IF AI(Pl,t2)'>0 T14'J A1(PI,7)
I1E-130 JMPE7,lq4:NFXT P1
1659SC0 RFTI IRN

I1U7,10 FOR 01 =3TO 12-- STET 7t
I .20.i, GO (Y I, G\1 ) ROLN\! (G 0 (Y -1 (X4A, 0)
I UE: 30 NI?-X T 01
16640 FOR P1 - TO 14
16650 IF P1=Y1l TI-UN Jmrrfl'1
I166(t0 Al (P1,]3) =RnIJNED(Al (P.1, .) 1(14 (A I )*4A. (Y- 1, -3)).4
166.7 0 A.I(PI,f.) ROrSrJ)( (.)A(., )*4

I1E480 IF Al(P1,l)<.,Al(Y-1,l) THEVN lMr'.l(-.1
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SECTION VII: SURMJTINFr,

I1E700 Jmr (AI F A P,)< iY,? T1ItFN T'q CT
16710 AI(PI,7) it

IC730 AJ'~I E.lS I A l ( I , !5)' /(.1 N -I )*-N (Y),4

I 1675!1.O JMPc-4E.J3VTfl I3Mr'-15*-7
1EC.7C.0 Jlr~V&c.I:Frir, QA = 3 TO R3
1E6770 A I(P 1, 1) = ROINM/0(1FC)'4,/ 14( 1)*w (rXo,, lo)

I 16780 NEXT CM
1 C790 JMrF'TdE.?;?:NfXT PI
I C 80 0 RF-TI-ClN
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"SECTItN VII: SlJrOlJT.TWhr

1 CIS30 *
1 E840 * 5- THIS !4LF3r0IJfTINr Cr1?1LmE TIrV FNTrlr!F FfYR 4
1 c4E50 * -05- CEI.LS 11\ INVTO RETWTI~FROM 10

1 C.170 * WJTiW: R0(TT1) 1I" THAF- RATinO F- THE 141IM,17R
1683B3 * AT THFV FI\F OlF YE-Ar T73 TO TI-WAT AT THF
I C-890 * EN4D F YFAR T'3. A Yr\ l./ AcCC. TF
16E900 * INWVENTORY 11N YFAR T-- M! TIIF AMRFJ I'rJFlFT,

IF-910 * T-n- IS--TRIJTIPN CItr- IN THEF YFr~ T.

16 340 DFFFN' 5E3(t0)

1 (.:'270 INVTO-(F) = H*(itr~o(rPY/2
FI~3 H H~r~o(P)

163930 NEXT F'
17000 INVTO(31) 10
17010 MAT IWVT zER, t77C= 0
.1702--0 Fa-,, r = .1 TO 31.
170.30 INVT(F3,P) = INVTO(FP)
17040 NEXT r
17050 F OF, P = P? TO -30
170G0 07C, = 07(-. + Thr\.T(R-P* I'i IM\'E(,P)
17070 NEXT P

17030 RFTIJr\N

I-,



SECT I LN V II: flPRD '0JT.T ES,

1 71 00 ******~** *~4 ****4--*~*H -~~44*~

17110 **

17100 * #r5 TIr c:lrsIADROTIlqF ACCFr-TS STlkrT TIMT (TT)
17130 * OJ~L~JTl(T2), FjTAFT !Thf0A (TO),*
171/40 * D-TINATION ACTIVITY (A), AND) TOLW? NUMDIER
1715,0 * (B). IT PRODuCES Till:* VALUE OF- TilE
17A60 * DESTINATInN RFGOJIRT1FTl.T "-'T (c) Am-) OF Tl-'E,
17170 * DES5TINATION REQUIRFIENT XNCrFMDfJT -1 Tr\AN!AF'-T *

171930 ::** *4HHH-A*4 **4f '*4 IN TP(.

17 2730 C, CP2AIf 0

17240 IF TO =0 TH-EW RETURN
17250 M~AT TBS ZFR
172 &0 L. =I

.17270 Ti rni-pflT1,0).:T2 = MUNDF(TP.0)
172230 TAO II/i2 :13 =INT(T~sl)
17230O /* COMPUTE TR/AN5FIENT TIME F
17300) T4 =
17310 IF A = 1 AND4r R <3 T1IFV14 74 =7I17320? IF A = I N 4QF P, P TI-l T4 =
.17 3-30 /* CO~ 1ATF (-P-*
17340 TRIO =T-.T)I

17350 HI! (T3.-TIO) * (A-RO(TTJY)
173Gz.0 H =10 *(1-101)

17370 TP(1_41) = (0HY 1 ) (T-- TNO)
173F30 C 2 C?4 T B( j _
.17 33"210 T20 =Ti2C (T-3-T.1)
17400 IF T20 <= 0 T~ffN TMrf-D 1* FAI4DFT FIRCBI FITBY,\) 4,/
17410 JMPr21l L = L- : T3 = T3 1
17420 IF T20) <= I THNTmr2l-/;, Gn TO LA7T FIJ,4T\\' *
17 430- TB(1_41) = H * (j4R0-(TD))/P
17440 H = H *RO(T3,

174c. C2 C -U? + TP (1-4 1
174C.0 T20 Tr= -
17470 GO TO JlylFF'l
174B0 JMFE'2 :i K T20 I (- RO(T7D) / RA ~lF'l'
17430 TB(1_41) = H *((2 10)/Z-:' * Tf-0
.17500 C2 = U? 4 TP (I- 1)

A1520 If2 = H (1-HI)
17 5730 GO TO JlyiND4
175AO JMPfC3 : T20 =TPO (T': TM) /5 ITA FIfFI[dl Y~

* 17550 KI = HI (12)11 TiM
* 175C-O TB(1_41) =TB3(L_4X) - lI-2~ /F~ -() 4 TIM 110 LTO)

.17S70 C2 = T8(L+l)
17580 12 =-l(1-KI)
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SECTI[ON Vll' F~lJflRFUTJW-rY,

17 5171,0 JrP~4 1 * COIrT C 4 /
A7600 T3 = INT(T1041)
17C,10 IF T4/12 (T73-TIO) TI-9rN ,MrPF.
17f(.2? RI (T'4/12) * (1-RO(T:3))
I76(-K0 C =(10 * (2.I<I)/2) * (T4/1P)
176.40 cn TO ,TMrT'C.
A 76'F0 JMr2r C = TB(P)
17 (- G0 KI = (T3-TIO) * (A-RO(T3))
A 7(-:70 H 10 * (1-101)
17C.80) T4 = (T4/1(?) -(T3--TIO)
A 7E:. 30 T3 -T301

* 17700 NI = T4. * (1-rO(T?))
.17710 C C C+ (P- --KA )/12) *Th

177r-O JMr;--C. C =C(7 -C
177-30 R E \14h

-TlJ
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SECT I ON V I I: c-74JP R D JT INW-

1 77Fj)A*4~-4 ~4~*-
177C.0)*

'17770 * #CC0 1HIS SlIDRrOI3TIWF CAI.Tq11ATF'3 TIr[ flPFCT FLOW'
17780 * 'T0 PROFFM.1flNA) FJ3.)'CATlnN (ACTIVITY C.),
X17790 * tNrEF START Tltf-T (TI ), T"tJR .FTU(Ti?,
1 78X) * INPLIT FLMW (P.1 ), TDl '~ WNUMFFT. (.1) AND C3OhJr\CF
17810 * ACTIVITY (N). CJTPUJTF A inFJ'JTcAi. Tn
17320 *~mvI~

j17830*

.178 0, nrFFN fTX,T., r1i,.,tN)
178C.0 CCP2Oi? 0
17870 IF- P1 = C0 THEN RF71FRN
.178830 IF DO .1A0) t 0 TlrN ni-T rk .- FV .MF'70L

17890) GnOD JIlF 713
17900 JWr704.G.Ofl4jjr'T;TX',G

* 179c"2O /* CnC? 2 E. ~(~4 ,l. T A,1'FL~
17330-< IF QP3 . 0) TIF-1 OLT P1 Fl LSE *Tmr7ll
17'-40 IPTD .TMF'71:1
179r.0 IP 7li:7T3 = T/2T0=(2X/2L
1.7fqU MAT 'T17 'T P
l 7370 MAT T8 7Fk'
1797SO0IF TCO0 I TIIN1 .Thlt70C.
17 11 X) T3(1I) ( INT(T7Dl ) *T-3)4-T7'
18-000 T20 = T2'0 (INT(T*3X)+T-3)
18010 JME'70r.: Li I Li I
I1P020? IF TL-0 K 1 IIIFJ JW 170C.
IE1O030 TRO-1) IP1
18040 T20 =3I 0 - I
160 r!,0 GOTE' JMP70r.
18000O JMP70C.:TMI-1) = T20'-I2'
18070 FOr R I . TO L
A S090 117(R) =T17(R - 7R
A R01~0 INVTff.,1NT(T-tfR)) =N)~.IT~~l 4 W(R)
8100 INVT(3,INqT(T- tr,)) = lINVT(PIWTlT~ir)) FM
18110 18(R) = IA7(R)
A1 P_ 0 NFEXT R
A1W.30 H4 C X = =

J 12Ao 0 K<4 14 - Ck.
1816.0 IF Kir<=0 'THEFN PLIT=Pl rFI.3F *jmr7jO
18170 GnOF Jmi713
18180 JWl710QC. = 0:G'P 0
18 110 IF <=?~0i0.3FC~K 0 TKIIN J MP707
182'00 IF (DO(2,8310)<-0 W TT'.Q.,oT~N\ THFN .tirt7C'.
I &P1O GIG = I /f.
IBP20 IF DO((2_,cF0) lKX4*OF THEWTN 0KF. 0(. ./(<f)'--(
I 12N0 FME R A TO L

j B-4 3
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SECTION VII' FUDRD)IWE,

A 8240 INVT(2-,IlNT(T.3'R)) TIT(ITT3P)4 T.M(Rr\iO(f.
-I&MT 0 TB(R) - ~()-1 ( )G-

12C?( NE XT R
I1BP70 CONVE:.RT STRMT(2,T),3-*N,3)? TD 1)2-
18&-380 0i2 - W 4 jJE-*C.

A19250 CONVERT IWTUVl4A5) TO !'TNT9$(P2,J),(74;N,~)PC#*
18300 DO(2,G10) = D0( SIC1) - K*K

18320 IF (D0(3,-S10) <= 0 M.~ O~rT$3 ) 4,3 NNN") THEN TMr7k)7
A183"30 02 = 1/2 - U.
I B 340 IF DO3,S1O) 4' 1<4*GF~ TH-EW 1' 8 (l(.1)(4~)~
18350 FOR~ R =I TO L
183C.0 IN'T(3..NT(T3trZ)) = INVT(3 ,INT(T-4iR)) *TMR7-;O71
18370 TB(R) = T8(R'-T~7(R)*0C.
18320C NEXT R

18 330 CW.ONlR ':T-(T$ TO Di-
15400 12 =i a7 o P,~
I1B410 C~ONVERT xw K,4 TOEv(~

18420O D0(3,F:,0) =DO0T3,r10) - 140

18440 G = 1 - G(. - OR
18450( IF (1)0(7, 510) <=0 MRFTTY 7 1. W. 3 -N'N T1Jl' Jir'70'
A 6460 IF D0(7,SX10)<)(44r0. TIIJ4 0f (0751)7(< .))C
18470 FMR R =I TOJ L
I1848-0 IN\VT7,INTT3'PR) = TNVT(7,TT(Th-F?)) 4 T 7(rP)) (iC
18430 T8(R) =T9(R)-1h7(R)*C-
AB-100 INVT(P, INT(T3-r\) ) - INVT':P, ITfJ(T3tFR ) - 1Mif )
A gr" 0 NE X T R
185170 CON1r'FRT c-TR(T'VH(7,J)-WlN,73) Tn DP

B?3_)2-o O r I<54ICKf.
1 R-40 CONVE-RT INT(Dfl~i.F) TO lT37J) -,'Dr1(*f
185r,0 DO(7,S1O) = f)0(7,:A)0 K40)(..
.1 Ftlf.0 K<3 = K<4 - KI+*(, K-
1 8r70 JMF709:0fJTA( .T) -D I TA'( ) 4 1<34-' (./if

85130 FOR R = I TO L
A18 59 0 IF IN'YTC9, INT(T?-r\))-"0 THEN JMrP.010
I B(-7,00 IF IMMRYT(INT (T.7-1R)) <Tf(() 1lY' OUITA( I) 01-rYVA(,j) (T5TS(rl--
lKfIO INV)T ui NT (T.J'IR )) )
I R6,7?0 I F IWVT (RI NT (T?-'R )) TP R) TH-lEN TR (P~ I I~'T M I WT (T P)

18(,-0 TM)0

18(-.70 OIJTAJ) OIITA(.J) - TR(R)
A 13(43B lMrC.01I14r-JEXT R
1I9 RCO 3.ITA(.J) =RO!JND(nRTA(T).4)
A P700 RETUR~N
18710 Jt4P713".C =0,12 = 0:Cf2 0
1 8720 RETUR~N
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SECTION VII: cEAJf-lrEUATTNEF5

I 97C~O * # 1 15I c'ArJRfPU.TIW.. CIFCS iNPruT ACATNI-;l
18770 * RrQJIPFTMFNT!- DO0( ) AND IN'nT4t1Y NY(
1878t0 * AND AD.trT' Tfl vTAY WITHIN 1..IMIT'-. N!7r-m'

170* S~TART TIME (TA), xINPUT(T0), DESTINATIFI
1831300 * (1). TXTITINATInN 70lW N1JM,-3F.T (J AN17
A8810 * RF(JLl.RrEMFNWT'l rni-Jmt\' iNnDEx (S (XU0. TB( C. C

A 2220 * AlND 1F- AC F RDM SIUMU1TTN *tr-, -n

1 SY3C.0 IF 10 =0 THEN- RE-TURN
I1EZE70 L. %-TP8(I)
1 8380 of. A

183-00 FOP R = A TO L
18W)10 TP(R) =I<R1
I B3F20 NEXT R
18330-K TF3(1_4) . 0
.A 8940 IF I =30 THEN JMV.7r7,'
I t 0 IF J1K-3 sAN! I E . l~lFW fr I (P/ 7) lC Cr f,
1890) '.-0 IF Cc"~ <=O~(I,-00O) THFW ,Tlyf7'-.r,

AB'380 FUWr, R I Tn L
I1M,390 T8(R) = Of*T$3f)
1 9000 NEXT R
19010 C =C*Gcf
1902-0 C2 C2r),-
1,30-30 12l 112*007
19040 08- 02*0C.

19000-, JMP773T.-W-. = 1*04r 0,(,\W' O'MAT TP 7Fr
130-X70 IF T,<3 AND .I-C. THF1N J11fl7(..

*190S0 FOR R = .1 Tn L
190.30 IF TB(r\) -- 0 TH-EN JMPl7l-I
19.100 IF TS(R) <= IN-T NV\T(P,INT(T.X/li) 7') 'fl)) TIlF1 *ThP7m,
19110 Fi-.R P =1 Tn L-
19120 IF I14VT(F3.INT(Tl/I2jP)r0 Ti-lEN IN\T(8I1T(Tl/.jr)4fl)-0
19130 04. Cjdi4 4 .1I\P\T (P, INT(T I/12A P)
19I~j0 040 Ci'i 4 "TF-.(P)
191t.0 IF II'' N(II)P~Tr)T111h-' JmF7
191 f k) T2O'(P) 7r8(r) - INV(P. INT(TJ/JP'-tP)
19170 IV(~ITT/2+)~NTI N('/7)N) l 1 TR N(A/JhN
19180 INVT(P, INqT(Tl/AP),r) = 0
19190 COlTO) xr7c,-2

S19.700 JM71 NM10)P T~,

l 132i20 M,17C-T-:;IF INV (P, INT(TJ / 2-)-P) <0 TI lEN IN\TF.ITT/Tiq

B-4



SU-CTION VIT; R.D'-1I7

192 730 NF XT P
19240 Mr, P = I Tn L-
19250 IF TP22(P)<=0 THEW JMfl7C"3
1920 FOR~O A1TO L
19270 IF THEN~T/24)<0IIN *TMP7C.4
19280 IF T22(P)<=I\T(E.,IN-T(TI/?)4) T-14 Tmr7C.!-
1923-0 1INV\T ( I, IT1T(T I/ 1;') 0)=NVT ( I, I WT(T I / 5 P) t('1 il A , IN'TE \1T (T] J /I )
9300 TP.L7(P)=Ti".?(P) -INVT(F.?If'T(T1/12)-1)

19310 1 NVT ($, 1 1T (T A/12) -0) .O
19320 COTO Tir7(-.4

13-340 INvT(P~iN1il T /1F).'(W=II\M..,T~P1TT/x40)*fL'r
A 13 7 0 T22(r) =o
i1:)3c. cnTn *J11r'7.739134370 T~r7(,. WAET 0
13380 7JMr7C..3'f\9XT r

130IF THF1. V4C, THEN = ,1G(.f
13400 (GOTn Jmr7(-.C.i
A9410 TMr7!--.1Nr-'T R
1 '420 FOR P -- TO L
.139430 1NWT( 1, .1NT (T I/12) +r) INVT T I VT T /5F.) r TrB(r
.V3440 NT(.TT11)I)1 T(,IT(/i)')TF(F')
A13)4!:4 NEX T P
A r4C.0 .hPCC ~~f~f,
1'3470 CP. ROUN(GE4 04)
1964830 It? = O.J)(*)f,)

19500 DL-T =Rn1JNr(0-0F,4)
.1O IE'1 1*

195L20 Fnr, P .1I TO L

19540 INVT(8,INT(T /lThi).r)-RnlNF(NylT($,P. \1T4 , I),r
13!50 I F I NVT (S, INT (T I1 2) r ) K TI CHEN q-- P WNT T /:i P P0
I 35C.0 NEXT P
A13 570 IF I>P THENl JTt'i(7'10

*13.:5B0 IF I- 1 ND N<"> UN'Jh ,TMI,12
19r50 074 = 07411.
13E.00 JMPC,120:RETIC.N
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SECTION' VII, F7A.1r.PMTT--

1. 9c)-.40 * #C.'3 -TIS S.URMItT114F I!' 1.15F.13 TO (ct PAP TIW SCP-FYfN
1965r0 * AND RFST FOR rFn i n; Wn 041 TIF- PrnnritAiI,-,
1 9C-f.0 * RI'JNNGC.I I9670 *

19(90g Dr(]flnq' ca.
I1S7 00 INIT(HFX(P))ris(i)
i19710 PS E(4~C .NTP$OA)

137i20 STr,(T0$,I,) =STR(TT.,2i)
197.30 STR (T0lol-, 3 )=4:
19740 EJ-R(TOWr..,4t2 cSTr\(TIMFij--3,.?)
19750 STR(T07)t BTR(Tli "1"7')

A9C STR(TOI-t.7,P) STu TW.7

19770 14 F r-)P

197B0 STRPl$(l),lPr.) -Al-

A9700 STRWA~$(D.,P3if2.21 IN

19800 STR (P 1$(1),P5ITP TYPFX .(01)

19BAO ST("()P~vPA.3 COMItNITY"
19820 DISPl-AY AT )0O, 730)) EFCl.rrnN CnNTTNt.JFm'-
1138340 AT(1, -3), -Wnr~ NC ON',

19840A( i0)P$ )*IC..

I358C.0 A 0 O;.C,(1

19S70 AT(r-i,50',u'nTlrl'Jrr[N-T?,mTrPC(t
R f-s RT I Ch)

I B-47'
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SECTION VII:. cFtJr,rflUTIW'DF

I c30 e*44'- '3O4.

19910*4
1913 r10 * #615. THIS s-L!uOiJTitNF imFi..P4Er-NT' I.ITWAPJr- DPTATI. 11NC JL

199 ;K) MIEN LTrNJFY GRlAM RF(N IIrYZMTT APFl AL.L MET.
19940 *RrEQJIRES TOUiR 'cTWifT TIlfF (TI ), SD'l..IrC NODK~i 4*

19! * (N), TFU.R NUJMFMT (J) AtDD CIWlRFN4T PRItRF1ItT 4L

19E0* INECY (SIt), SDURC&F rT OW If' 11N TC-.(R) ri..rnw- *
19170 * ArlE PLACET) IN (CURRENl~T TOURP. RreU I I\'I2 AR F. *

* 199B * REOIICET IN NXT HTGEU -R ITRFAiF.xIT, .C
195-90 * AN~D 72 ARE IIANDLFT' ITFrdR!AI.IlY. T(F) YS 4*

20000~ * RMU~T MIALd TO fLIT ON rYTT. (Y7 )CNTAIi\1' 4

2 0010 * NUMMTT (Ci?) OITTATJ ET) UPWARD,
20020 *
20030 * 4

* 200)40 DFFFN'£.(INV~
200'OIF SU<l,4 THEN S~~ ' IEFI=
200C)(. MAT Tr = 71r
P200X70 T!?.(X)"' 16[
200B30 IF07( 2>DTDU1T IERT.W
2)9 CAD c NO CD*2.03 ,~2
2'0100 IF S11=1 AND .3<3 1IF-14 r\FTtlrN
20110 IF 5l11=2 ANE),IKD TllrlN RED WN
20120 0:3=0
P20130-K FOR RI l IF, 7
20140 IF C-3<"= TIEN JMP.t0C.4
201 SO TD = I
20 1 f. IF RI = 1 AND) J < 3 THEUN TO 7
201A70 I F R I = A ANDP .1 ." TI-9l4 Tn S
20AB0 CCONV'RT ST(?tR.)IF)TO TI
20.130 1F .J=7 THEN T?3 7N 11
20200 IF TS(RA) <= 0. 0 THEN TMr-.10(-A
?021 A0 IF P0(RlXqlP) I= 0 THFN JI1!IOCAi
P-0220 IF 51 (0X1 1) =0 THEN *TMr7-lC---
20230 03= 3
20240 IF Al (CM I,2)',0 1ThIEN (473 = P.

* 202!.2 (X DAF 5310~=7 AND Rl= 1 ANDD(.F.7)VX(1 1 f2T W!*h~?C
20pc.0o JiI'30C.3:

* 20270 I F S~~TiR -. ,3 "~'"TIIEN .TM0t4/*-rn fFN. 11fI
F'02s30 IF Si1=2 ANT) RI <4 THEN-~ Tmr7.OC,4 /4* NO tirw(w4r) DE-T,'rTIM In~T ~~1Tf~

0?C)IF RI=E. AND S1 1=1 T14.:4 *Tmr7?OC.4 /*I\fD PC TO WAr\ CnI ILE Fi.,1!oN>
20300 IF 5311 = 3 AND. (RX-2 or : R I . .) THEN .JI1r30C.4 /*-Pr) c~nmf1jTr r, r- 11-
20310 I F F511=4 AND RI=A THEN .'?03C4 /4!-.sn c'rwl- IRr' AWr Af-i D1.T>
E0320 JMP,(-C.0J CCSIif' !-,-(.T1 T;-. T-,(rX) r,J)
20330 IF C--C3 THFIE*MC.%0:
20340 IF Sll",#-2 TH114 .TMr-,..O-
20Y50 GC=c 3/C

20370 TS(RX) - W.*T5(Rl)
20380 GOTO Jmrf.0)o,

B- 48
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SECTION VII: c3j[rRFAJT1NhAS

20400 DO(R1,S12)-RDJN(DO(R Sx.I.C)5 4)
~204I00C3= C3 C
2(t 14(Rl,.T) 14(r.T) 4 Rf)lJND(.;1.4)
2-04.30 I40(14,R.1) 140(14 R1) 4 O8S'T1
20440 I42NqR1)= 14i(NRI) 4 (i8?

I2(>4!:.. IF Ell >, 2 TJ-r.N JW.C0
204(-.vO
20470 CONVERT ST(T r,j, J i-4,3) Tn ni2.
P 0480 CONVERT 0r-2,11\T(C-.r, ))TO 0 T1(Tq4)PC$*4

£0500 GOTO JMr'30'C;r

i P 205 120 Jn--'30-C.r5'NrEX'T RX
2 0 5730 TC.US) =TE5,(R)

20540 RETURN

(B- 49
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SECTION~ VII: q.JE!r\FJTIWhr 3'

P0ro~E~*~*** ?~*~*** ~ * * **i4 ~ * 4 ' *- , 4' 41. -

20570 *
20560 * #07 - iis ,cjrniTxiNEr Rr:SrFTI ALI VArTAPI.177 ANO
20590 * VAR!AOLE ARRAYS IN PREVWUr<TIIFf)R Ar NE
20600) * ITERATION.
20.1O *

20C.30 DEFF1'J C.7
EC.40 MAT DR = ZER
20(.!&O FOR P = ATO 7
2C0-:.C'O FOR 0 = I TO 4
20C,70 D0(P,O) 0 4(P,(Q)
20C4PO NEXT G0
20690 NEX T P
?0700 MAT 0Q37 ZFJF-,
2-0710 FOR- r =1 TO 5
2072?0 OIITA(P) = 0
207.30 NEXT P'
20740 FOR 0 = Tn 7
20750 FMN P =1 T 1- 7
207C.0 14(P,G) = 0
20770 07(r5 0) =0
20750 I40(Pr0) = o

20790 FOR K< = 1 TO 7
20P00 IF ETR (T' (P, Q),-3q* 3) - "9IJ TI IFI\'

20810 ="000"

20840 NE XT P
208c5O NEXT 0
202C.0 G74 -: 0
20870 FMR P = I TD DO
20880O TSr(PLTE.(r) ,T7(P).-T2(r').Tvr(r),T17(FP),Tip?(r)

*20830 NE XT P
20900 R C- LU\ N

B- 50



IS['CTICwNJ VII: SAJORFUJTINEFS

P- OqO0 RrFTLWrN

g £03E,0 * #[P - THIEV r3Jr:,ROJTINF. IL-- IJ!-)D TO DIhFTF THE
Qff)* WORING FILES, 'CARERX' AND '~~JC'TO

PtY-47O * RrYL'T TICV 14(YFL FCCr (CROIXr SPCIFICATIUJt £09i30 * WFWI~EI !S RF( L1If7TF,.

oP P1010 DFrfl'4' W.rI £1020, orrN NOI;P.\ *,nrr "miCI-lrAr\Y-"O '
P-103044 VOLUMF "VaDL5'77,
p i 4() oPEN NODflLA *. lnFTIF 'GAR<Fr'IlRNN = "nrlrRF.-Ql
F 10110 VflL-IE- = VDOL MI.

I OCO FOff, l< =I TO 310
P £1070 RD:Ji #1 HU-DEOr GnTO *TMrPWX)
210ES0 DELF.T[E #1
2£1090 JmrrV.oi ,RFJ-) * I IN-D.. rOD GnTO Tmrp-.0P,
£1100 DELETE *2
2A110 NEXT l<
£112-0 JMPU.02:C fl i

£1 A130 CLO"D: #2-
P£11LI RrF-TIIP14

B-51
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A0 SUP -OFFPrRIN' (NV,Y1)
20 ** 4

-0 **
40 * OrFPrIN -THIS EXTERNAL. sinmnRJTINF CONTATKIFr; TI*E
F4) * SLt4MRY CAL-CULATION AND) rRxiNT RflUT7iFm
f' * FMR TICE DFMICFR RrE0IREWJ4TS Mnrl)I'-I-.
70 *

Bo *(FltIF. MlIMII I t1(ED TP w{iri2)*
9.*****10****'~* **4W4.--***-~4*~*~**~* 4 ~*~

100 C(JM

110-- CC"~ Pl$ 08) (1 X't3,rO(O,r7,fl7('4) 4 I40)(7 ,7TF),Troy,')s i

130 COM 11.~$3,9(~)7A.~((...T..O~
140 CO3M Xlt70PRfl4,PRn5,A( Gnrt0TT(3.nA(iJnTu.
150 COM PTR (14), TRA$ (7)2r, 17f,, OF-(!), 09'.1(S), 0.77 (F), 07?) (70074

170 D114 (177(5)
A 80 SELECT PRINTFR
190 STR iD$, 1, 2) S TR MAT17, 3, 1)
204) STR (131.,3, .1) " S/l"

R10 SM (D$ 4, ,?) STR MATE. :-., 7-)
220 STR(Dmi., r, i) ="/,

P£30 STRDMI., 7,2R) = !TR(AT7,1,P)
240 STR(T$,1,2) "R (T IME, I i")
250 STR(T$,3ZI)
R GO STR(T$,A.2) =STR (T I 1F, 32P
270 iNI7 (HECX (1)) XI 1' * (r

280 .1NIT (IFX(7-A) )X!:,$
R290 1 NI T (1-rX (i))r-
300 IF YI = S THEN Tmr i407
310 IF Y1 = 9 TI-EI\) ,TMr1405
320 FOR 0 =1 Tn 4
330 D9(0) = 0
140 FOR P v1 TO 7
350 D)9(0) - D(0) 4 fl0(P.,0)
3E.0 NEXT P
370 1)9(Q) =(DR M)--D, M(0
380 NEXT ft
390 JMP!50 \1 T ~X (PO) ) Plit(I
400 STR(Pi$(),Xi-10) "WOUYI(NC MW"
410 STR(P1$11£Ai7P7) Al,
420 STR(P1$t(1),.i73+r!-5,r2) ="v-4

430 S 1.~,(4~C)=TYPFl$011)
440 STR(Pi$()A74P!.4P(C',9) "COnM1JNTTY"
450 ACCEPTAT P)qAHr())I's)
460AT,0FcuC T Y$ .4A7J'

4130 AT0O~i20).FrWATION Or FILL.
490 AT(I1,15),"T.FNIOr ClMIrl"A( J'
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Fj50AT(14,1),OL.T, AND Pf.IA",T~~!~~(~~~c

FJ~oAT (17, 10), -ACFf-3q0nW9-,AT0 7,-.l,-) ,FAC (HF.X (PFC ))

6.00 AT(IS,10),-Fr-rT TORI..FNTAT0P,739),

£40 ATG i?1 .4),-3. RFO!.1TRFMF-NT'
GSO ~AT(01),-4. EXCEmsC n-rloW
(;f-o ~ AT(P!,AO),'FOR rC~rrfl-t PRIJTr9 Prrf 3 Pr AP'.

670 AT(24,.10),-PRr.Sr. FNWT-R TOI CONTIMIf PrflRli

690 IF WC- 0) TIEN 0-41)
700 ON WC. COTO .TMr-4W;0.TMP'40-1.JMfPA04.TlMP4f.07, ,...... Th1P105 ,TMP--'t00
710 COTO Y1mrso0
720 JTMPSI0I:rrXr.' 41(Y$)
7.30 COTO fIPrC)1
740 .JP100,fn!:LJP-.* 47(Y$)
75,0 COTO .TMP501
760 JMP402./ *OlT.IrT MATR IX I4*/
770 FOR P = I TO 7
780 INIT(I-EX(20))Pl$(P)
790 FOR R =I TO 7
800 CONVFRT 14(PR) TO STR(PA(P)7*r(-.....)..P!C(#*,'#.*##
R8L0 NEXT R
82?0 NrXT P
830K ACCFPT AT(,7' ?3,mr)F FL-OW VAHIESr",
840 AT(7,34)."TntIr- NIJMr.-R-",
8 r0, AT(9..8), "ACTTVITY".

87E0 AT9,T0"~"

880 AT (9, 70), SFr-r.YP,J

900 P 1$ (1),Cf-I(49) ,
910 AT ( 12, 2)FAC(SFC )L AL. ,AT(' .r AC(I~irF-C ) ).
S20 P.1 $G-) ICH(4 )9
930 AT ( 3 2FAC (HrXC ), LAr.(3), T 13,.27,rA I- x (,-w).
940 P is ( 7), Cl-I (/I ))5
95.0 AT (14, 2) ,FACIIEX (SC) ) , I.ArfL$ (4,AT 14,;-7), ,c a>r- y

970 AT 0SR)FA(Hr:.X(PC), LAML $ !AT I-- ;7,rAlFI-l-X (F-:

1000 rPi s(co )CH (4.-),
1010 AT ( 7, P-FAC MEX (C)),L $(7), AT) (T( 7, T- rAC I fX (-
1 OcY) P.1$ (7), CH (4 ),
1030) AT( 13, S)~***~~) 44* ***'*4*~4~*

1040
1050 ATFP,0),PRESS FtNTMT TO RFTt.IRN TO r"ITrirr mrNijY.

106-0 KFYS(0IN(0WPfT1V.1 )),ON (flN(0)Nr311-40M W-11TU0
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1070 jW50 I Tb;'o
*1080 JMPSM GSLV 4;7(y$)

10,30 GOTO 314p501Io
*1100 iI1r4Ol. /*rAJTrIJT LMrCT17- IN14iTrfTY flTRI!'~/

1110 ACCEPT AT(5..3?),-N NjlY nfri-AYH
1120 AT(7,10),-Sr-L.ECT FTUI.r, N~r!.4r FOR r~JTri.rT Mr-WED4 .1 AN~r- -30'
1130 AT(10,S),-F!I-T YrAR',AT(100),T,(A),
1140 PC#)
1150 AT(12,1),-srflrnOV T12 T U'

1170 AT(1',15)TIRD YrAR-,AT(14, 30),TV ,73).
11B80I(*)
1190 AT(lE.,-,FOlJRTH VYAn,AT,~1.-.3. r4
1200 PC#)
1210 AT(21,Ao),.PRFm-f Pr- TO Rr.FJR TO OuTM'I.T l4FNil'.
12P0 AT(23,10),-PRFJ5 PFA TO CONTIN~Jr-
1230 KEYSM IN (OWMIN( I )&W N P!Nrj-( I ) ),M4O(rjjJ( 1 )&rT47l' II J( I1) C~Fji.1
1240 imp ~oz!.ThiP50,oi .Tm!.i -
1250 GDTo Jmrsot2
1260 JMP!'5103?GO!l-(V 43(Y$i)
1270 GOTf) Tl4Fr:,O
1280 JMP!-Ai2:'/*CRFATF! AlM) rMPLAY INNVT !-Zl-FCTION--/
129 0 FOR P = A TO 9

1310 STR(P.$(P),1,24) =LC'-r
13 20 FOR R = I TO 4
1330 Cr-W'JYE.-RT INVT(P,TlP.(r,)) TO TRr$r. 3' ,(P ##.#
1-340 NEXT R
1350 NEXT P'
1 360 ACCEPT AT'J.Ji'),TNIlq4TC~h DPVrr!kY".

13730 AT(,3l "YAS

1390
1400 TV53,PC##, T..Cr) A HKUC Tl ),src(4,
1410 AT(10,3).,FAc-(H:X(13C) )..P1$1),
1420 AT(11,13),FAC~lHF-X(PSC) ).$(Th)

140 AT(18,S)FAC(I-EX(F3C)),J ( )

A 450- AT (14, B) FAC (HE-X (C ) ) P 1$ (-',)I
146-0AT(iss)rcax(C))ri--r.
1470 AT ( IC., 8) FAC M-E X(PC) ) P I t (7).

* 1480 AT ( 17, 8), FAC -lEx (PC m ) (p).
1490 AT ~1.5 4~4***4 4 j*4*-44 ****L4

150 **44*-*4***o**

A1E510 AT (21, 13) :FAC (FX (1C) ) P11(1).
1520 AT (273, S) , **** *4: 4! *~ t4~4 ~4~*-~-

1540O AT(P4'+0), PrETfF PhNTM Tn RFTIARN TO ., n-rTi rT Mms w
1550 KEYS (B I 11(0) &C IN( Al) ) ,U (NPIN(O)NPMhJ(A)) GnTO TfTr7i,.Tmr-.io4

1570 GOTO Ymr,!7.oi
1580 JWr404,./*nISPl.AY RE !1RUMMENWT MATRIIX-t/
1590 FOR P I TO) 7
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1600 INIT(I-EX(20))P1$(P)

1610 STR(Pl$(P),l1,24) w LADOE1$(P)
1630 CONVERT DO(P,R) TO !STR (pis (r),314)"*R~,7) PIC (##1i*#41)
1640 NEXT R
1 650 NE XT P
1660 YNIT(H-CTX(2--0))PI$(13)

.670 STR(Pi$($3),1,24) - LDWER GRAME r!TLLS"
1680 FOR R -I TO 3

160CONVERT 07-7(83,R) TO Tr()7IVP)

1800 AT(i83), A(F17C) ,P1JC)
17.30 AT(S 16 ),F"AC(HFX(PC) AT, -17). .T-A(S
17420 AT (18, SS) CD AT4~* M C-4) m4-*-**~ Mr, 4

1860 AT ( -4H'*I 8 FA (EX SC P I G-

1780 AT(213),FAC(r-X(8C) ),PI$(1).
179E0 AT (214 8), FA (Hr X~*** (PC ) *.?4~ )~** P~ ~ 1$~

1800 AT (2I4S ) , 'FA ENT TO PCI.R TO )~ P.1 $T MF)

1810 AT (0 !D. L) FAr!E TIKI(P )r (7),*

1930-l ATT(-U( I, ))P$

.1840 C AVET RFNP 07,)0, TO)nTRCr r)X.(RflP Ax$((S)
1970 ATX R 22,S

1990 STR(PWMI*(8..2)) NONAYTAIMONWN 11)NVFAIn~ J

20W00 FOR R = I TO g

210 FONRT Wrbf=jTR)X. TO TPs1C~.~,T(#is

I 204 AOT"T R7,3F3!)("T7lXr,r, )T

1970 ATXT R 08,ACE(3))P$
21380 NEXT)FC(E(PC PI()

2090 AT128)FAXHX(C R~ ()

* 200 AT(7,3.R),FA(H:X(C)).,-,4)

2110 AT(141.8),FAC.(IIX(P.C) ),P111(r.),

2100 AT (13, ). FAC. MrX (C) ), P 1(4),
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2130X AT ( If, B), FAC (W-X (PC)P 1$ (7),
2140 AT ( ISB, 95) W* *~t****44-~4 ~**.**4*4* ~
2150C)
2170o AT(22, 5),.A ******!*H.*44 t4 *4t4)4)4*,4*4**$ * P'),,

2170 AT**4I** 22,***S) -*",

2190 AT(24,A),PRE-!.r ENTER TO RE~r-nrN TO W11T ME41."'
22-00 KEYS(RlN(0)8d3.llq(.1)),jUJ (531N(0)MM.N(Al)) GOTO Mn .h1'1C
2P10 JM1,0CGM-lr.' 4C-.Y$)
2220 GOTn lThr50l
2Y) RE-TLr.N

22-40 /* M- T I( ON P.
22 4f YIr 1407: n.3 = 0
22(X) MAT TS - ZER:MAT TS = 7ETR
2270 FOrn 0 = A TO Rnl-'Jr(Pr4/PA,0)
22SO FOr P = I TO 7
2290 TPM1 = TSM1 4 INYTWr,O
2 3CAD NE XT P
2310 T13(1 = TBMI 4 lfl')T(9,))
2 3 t20 NEXT 0
27330 FOR Q0 ROr)(P ,rrO4/17!,0) 1m RrxUNn (r""5/ 1 7-
2340 FOR P =1 TO 7
239.0 TB(P) = TF3(2) 4 IYT(I',o)
23C-0 NEXT P
2370 TP(2) = TP(P) + I7N'T(9,O)
P3E(0 NEXT 0
23%) FOR 0 = RflhJPr)PRrl!,/W12.0) TO Rr~~)mr/P+3o
2400) FnR P = I TO 7
2410 TB(3) = TB(73) 4 IMVTP,0)
2420 NEXT P
2430 TP(3) = Tp(?) 4 XNVT(S,0)
2440 NEXT 0
2450 FOR 0 = RrX~INP(PRO'r/IP+4,0) TO -40
2460 FOR P I TO 7
2470 TP4 = Th(4 + IN\VT(rl.0
2480 NEXT P
2490 TP3() TRW( + IMIT(3.0)

* 2500 NEXT 0
2510 FfR G ATO l
2520 FOR P = I TO 4
2530 T'E(1 - T5( 1 4 1 FVT (r, o
2540 NEXT P
25E40 FOR P r F TO 7

*2560 T5(2) a TS(P) 4 INT(F',O)
2570 NEXT P
25B0 TS(2) - T5(2) 4 11MMT(0)
2510 NEXT G

2E610 FOR 0 - AP2 TO 1F9
2 C- ZI 0FOR P -ITO 4
2630 T5(1) - TSM1 4 NT(P,5 0)
2640 NEXT P
2650 FOR P - 5 TO 7
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266-0 TS~(2) - TES(2) 4 IMPPQ)*32C.70 NSE XT P
U2680 TS (E) =TS (2) +I hrv.(9, 0)
2 690 NEX T 0

12710 TB(7) = (18*TE5(l))/(l*(T,(i4TS(P)))

270-0 GO!)LE' 31 (4)I27 -N T8U3) - D~3

2750 TS(B = TES(8 4 DY.1

2760 GO 31J)' 91 (6)I 2770 TS(9) = D3
2780 FOR P =1 TO 4

2730) TS(P) = RrXJN)(TR(P),0)
2800 NEXTP
2810 FOR P = 5 TO 9

2830 WE XT P
2840 X4!5 - RrAiNr)(.INVT(.,31),0):X4. RDUND(TI,O)
r-Br,0 IF Z41. = OYM~ TH]EN~ TlrPA /41 P
2860 SUlECT C RT
2870 D7- = T8()4*R(3 )4TM(4)

2230 STR (P.1$ ( I)A 4 P9.P!7) Al.
2-900 ST ( P.1 $( 1 ) 34P ~+rPl, T) = "

29103TrP~$A.CPr>r~ C.) TYPF4'.N\M&
2 9 0SRP)7r t 'Ci3 "CfMMUN~lT'"
230 ACCEPTATS ),A(E(3))P$1.

2940 AT71FCIU(C .TU', 40) AT7, 74,

29F0AT)1)"COMrIUNTTY POrl I..ATfl M!", ANT'VI. 4l) 'Fl. rr-l lfrTt.T
2970 Y-.,

29K330 AT1q5rFFIfC F". AT .11,1 3)FYAC 0irDAXPC~ N7TI(S
3000 PTC(##),
.3010 PC#M)AT(P-40-)--.lNY1N rrRINIYA( C)rA'tx(~
303-0 PI(##*#), TC(.##,40,-nwN

* 3040 AT(ID,!5)"l-T.
3050 AT(13,40),-"DEPT HEAD D~l~~T~A(3C2.A(IX3)~''
-3060 PIC(*.4i),
3070 AT1)"IJTIJTT(4 3)FCH3)T?')P(#44.
3080 AT( 16, )"TOTAL" AT( 1C. 1R) rAc wrx ic n7,.rm ##444*~
30 30 AT (1 7, S),U*****~ ~*~Hl4~4+4P 4* ~*4 ~ 4--*- *-

3110 AT(l1P..50),-ACTP PRRTFCTI0N-,
31 20 AT(19!,S),--ACCEC-T0N-3 "AT 19, ?J)4 F k-(0IF Y(W7,~
3130-K X4!..PC(*#)AT(V3 ,0 ),'GATF %T\C.)I3140 FAC (:-XTMC ) ) ,T2 S-) ,r ic (# #$4
3150 AT(R0,!:-0),CGATE "A(0 A(FX8)T()PC(.t'
31 Go AT(21lS),--FJR-T TOUR E,~'A(1?..A(r(c'I3170 X46,PIC(##), AT (2A,50),GATE ~ TM,.)
31S0 FA(HEX(IC)) T8(7),rIC(#.*fl),

(IB- 7 7



3190 AT(2!EI,),-Df YrXJ WISH TO CON~TJN1JF 11N4,-MCUmMF.-7-NG
300AT (2 5 5),FAC (HEX (Et1))21$, al(73),AT (2731. (Yr-/NO

3210 AT(24,S),"PRE-S. ENTFr:r TO rrT.'"AT--" ~$ ~ T'

34230 Jt'I'4AP..IF PR=A TI-EN END
3240 MAT 09=7ER
32FA MAT T5=ZER
3260 FR P - 1 TO 7
3270 FO 0 I TO ROrPD~R4/,-1.0)
32030 09(P,I) = GI(F>v1) 4 liWYT(P,(G)

30 9(P,2) = Q9(PP) + liNT~p,(i)

3390 FO9 (P, N0(RS)/1'- 0) 1030l~r.'(PO

3340 NEXT 0 ~(~)4-IV(~~

337 01,S)= ROUNDU) +lt,&TG),)

.3480 NEXT F'
3490 FOR 0 = R ORO4(PRflAL .p-t/h,)1 -0
3400 01 (P, ) = '(P,4 + X~Tkr)Tr,'3
3410 09 W,(5) = T)(S) +NT(~
-42~0 NEXT 0

3430 FOR P = IfJDFO?0 TO rN(~1~/210
31140-X FM- 0 = 1I? O 7 NT9,
355O09 P TS ) = TS(5 + r~rlrr,fl
35470 NEXT 0

35730 FOR 0 = IF JnflRflF/ (r.D4."l W1,0) rfw/,TI0
.3500 TS(3 - T5E.(3 + INVTC~..')
3510 T5(5) = TS(r!0 4 ThQT930,G
33200 NE-X T 0
36130 FOR 0 =R0.JW1)(Prrf4lPI*i0) TO 30~)rrn.,,iio
3S40 T!S(41) =S4 +4W(,,
3!6:!-0 TS (5) = TS(S) 4 IV(.0
MC340 NE XT 0
3S70 FOR P = RrJnr1!-/I-,O TO0

36630 TS(P) = T.S(S 4 1)sr o)
3670 NE'XT P

368,:-0 T!D,4 a TS(4) 48~? ll TRl~-3) .T

.3640 Nm. XE(VE( f: T

3700 TSh(P$f) = TVFE(011

3C.70 WETf$44, PfMt~T

.:*3. - LEWYPE** -), - lNT((PM --0)1/;).u

370 --*SRQ - .*r~ol



37r20' SELE2CT PRINTFR
3730 PRINT PAGE
3740 PRINT S1(IP(4)
375,0 PRIN4T TI 3> 5S),E3JMMARY DATA.-
.37&0 PRINT MIIP(I),TAM43),rD'1"I, I 3770 IF 2I4S=KYEr3 THI-Hh PRINT TAB (120mG) lfP "m1Ji,
37B3O IF A$ = "NAVAL1 AVIATCE~" TI-CEN PRINT TJ()A~rn.2)fr :F
3790 PRINTTAAF,1T/(O)D
300 PRINT TAD ( 120) ,T$

33p,10 PRINT Sl(Ip()X-11
3820 PRINT SI(IPM1

M.0IF SI (Q11, ) 0 TI-flI JMr.14i-0
.30 PRINT UicFN siro N-T-Tm-rr3m

-3 c .0 PRI1NT UIFINGW 3i-r0."fi2LTY
-W-10 PR INT UFIN W, Sr D-1, "PL)'JFAM) FIRACTION" .Po(iX)*jo00...''LN

j 31370 PRINT US~INCG S1 l'FFI "FAC TOR~
38R0 GOT(J jmr142A
.3s30 imr1~420:rnN MC

.3920 CH(25),COL 0-,,PC(##)

.3130 PRINT UMIKr, £,"Hf.0"AIR('RAFT PM--~~rPl4.()V
3940 cHf3O*FMT C 4~H2,,CI(r~I#v

530 PRINT IJSING SIIPT11, "PI-WIACI< FR/NCTIf1N'."P0(. )*100, '~,"Mr.riWFAT

370 HPIMTC2O-10,n-w0 il 3P.IC#-of),r).,U,,OLn

3990 IN IT (FFuXi70) ) F$
4000D sTR ff4.1,LrEN(A'r)) = A1.
4010 STR(F4,041EN(A11,S3) =PF r.-,crrwo
4020 IF (t- "NAVAI- AVIATOR5" TI IFIW S I4 FIElF =

4030 PRINT US11NG SI.Fl,F1,(01I,S)
4040 SI-F5AI;FMT C~7)C(0 GL 0.,J(.#
4050 JMP14pi:rRTNT SH.IP(1),Xr$.
40C.0 PRINT TII2T~F)'friiJTY rnrUL-ATI f"
4070 P RINT41 S1<IiP ( A)
4080 I F A$ = "NAVAL A\'JATORrF" TilENI~

4090 70Frj'$ *AGGFI2FIONF TOl TRAINI11G 0113X's" ri-rJ
4100 TDF5tL 'ACCE3IflNI TO TRAITNING (177X)
4110 IF Al, = "NAVAL AVIATCIRc" TH-lE
4 120 DEIT. = ACCEMIOND TO 1'31X P)F!FIGNATF1' 1S
4130X DES$ r 'ACCFmIF1N5 TO .1-1X Dr5TCNOTOR"
4140 IF A$ = " NAVAL A\!IA-TORr"' THEN J1 = I E1-5F J1 = T
4150 ACCI = NTR3))TO(I(1*.7.1
41 (.0 PRINT IJ!SINrI4l1TXF ,fIDACs " "FISG"NtI~lf'.T*(/
4170 S-C33:,FMTCU(l)C(0qOt2Pi(4ftqCI( f().I .*

41830 ,PIC(#*#t#)
49.0 PRINT IJFING SI!'44. "MOMANDFrFTP. GOcr1misiJ OPPOR-T tN TTY"T:c

I ft4200 ),P IC (# .# *)) ~H( C O ( S) P C ( H * .C I ~ C E l( ~ ~ ( V~

4230 ODEPT i-r-w orr'CrTUNTTY',TP(P)(7)

4240 PRINT'1'1 COI ! SC!.frtRi.OI CTP.T11.0 "t. (rO!'1,MANIF) ('-.1rI-7
A.



4250- ,P I C # ),COL 0-X),fliI I3),M- (I A-), rICf. #.
42 60 PRINT tJ!S-IW. S14'33. "FIr,!-T T~tl iri.. mq'JGTi r I EMDIFNNEYT~
42 70 PRINT SI(IP(l)
4P80 PRINT USING S-34,N TOTN-A S M
4290 D-3 = ROl-D((T(F)/D3)*100,0)
4300 PRINT S1hIP(1),X~.- RDITOlYGAE N CIIy
4310 PRINT SYIP2 GRD AM) ACT) MDI1"
4 3,20 PRIN1T SI(IP(X),TAr(Pl),-ACTIVITY GrADE'1

*43.30 PRINT TAM(4r.),HLT L.C~\CDR C s n.,l.! c nr TOTe'.)
* 4340 ACIP PROJECTiONw,

4350 INIT(Hr:X(20"O))PAI.()
43E.0 FOR P = I TO 7
4370 sTR(Pis(r), 4,5)L.AlEL$(P)
43R0 FOR 0 = A TO 5

430CONVET 03(P.,0) TO
4400 NEXT 0

440NE XT P
4-4,0 STR (P 1$(), 14, 25) A-AD'l $3()
44.30 FOR Q =1 TD S
4440 CONVERT Tr.(O) TO
4450 NEr.XT Q,
4460 FOR P = 2 TO 4
4470 STR(PA$(P),94,A) = OGATF"
44F30 CONVERT P--i TO !-STR(ris(p),jooQi),PIC-(#)
4490 CONVERT TS(P+3) TO
4500 NE XT P
4-110 ST(~()P2 ="NON-AVATFWNJ

4520 CONVTERT 0.71 TO £RrR~0J)PC#f
4530 FOR P = I TO B
4540 PRINT P't$(P)
4550 NEXT P
4Sf-0 IF A$T = 'NVAL A\'IATOWS" TIn! MAT 0 77 = (')FroF. nr lWA.T 077 Op
4570 =T(i()I~5 "I..OWEr, GRAME FILL.F
4580 FOR P =2 TO 3
4S590) CONVE-RT Rn~JA5)O7S.P),O) TO
4600 077(P) = 7()R..N(7pP 1 0
46.10 N4EXT P

*4GC20 T5G(20) = R041.ID(07(R,2)10i37(8,T3)+07%P,4f),0)
4(-,-30 7 =0

* 4(:,40 IF G37(SP2)/DRG-) 07(S, IUDB() TIlFN 07P. O7(.,)/D)P) 1F-lFr1
4.650 0i78 = (3G37(R.73)/OR(3)
46CE.0 IF 07FP<(Y37(R,4)/D8(4) TiIUN 072 m 0TV7(S,)./flF(4)

* 4(.70 IF ROI.ND(07R.,E') = 0 TI-UJ TMIIA/+(R
4-680 PRINT SI<IP( I TA (I )qfTR (X4$~, A,97)
4(-..'0 FCC P = 2 TO 4

400 IF RI4(74?R'ID07 /D'r"TH Tr .W liO
410 NEXT P

41 7 F i: P A 40(-.cTR R (r1.( ) I . 'r fl-"HTlr r-/ j
47-30 JI P = 2TH(1 9,CJ GRA$ =I ")TT.
4740 IF P - 3 THiEN GRAII- Cn)
4750 IF P w 4 TIAEN GRAI. ="(MR Orr-)'

470 CONVERT RrflN(G7iP)*100 TO STRP. OR..P1C*#
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* 47B0 PRINT PWS()
a4790 IF A$~= "NAV~AL. AVIATOR-, TI-I-1- MAT O0W. G77 Ft Sr W.T Wl 077

* 4800 PRINT TAr '(ll0STRX4lr.1,97)
4810 JMP140S3:F0rN P = TO 7'48,20 FOR 0 1 TO 7

* 4830 TS(17) TS(17) + 14(Pfl)
4840 NrXT 0
4850 NEXT P
486) T5(17) =T5(17)-074i
4870 TS(15) ACCI
4S80 TS(16) =ACCA - INVT(P,31)
4890 TS(18) 076
4900) IF At. - "t'AVAl FLIGHT OrTICrnn" TIIFi" jmr.A4io
4910 FOR P = I TO 4
490 T5(14+P) =ROLIND(T5(144P),0)
4930 075(P) =077'(P) 4 T5(14Wf)

1 4940 075'(5) =075(5.) + T,(14,.r)
4950 NEXT P
49(-.0 GOTO Tmr 1411
4970 JMrl4lFnrN P = A TO 4
49FSO T!-S(144P) w ROl-fD(T!-(14-fP),0)
4S90 079(r) = 071(P) + TF 14tr)
5000 079(5) = 0793(-r) + TF1(4-P)
S010 NEXT P
50 F0' JMP1411: INIT (-r.X(G70))P 11,(1)
50170 STRWPJ$( ), 30, 3f3) = "TOTAL ANNUAL PCS MWFIYT, THIF7 cn flM?'TTY
5040 COERFTT T(E)T(X)T ))TO FRP~(~~r~
5050 PIC(##4I##)
50C.0 PRINT SlIrI(l),X5S~r
5070 PRINT 8I<P(l).,PX$(1)
5080 PRINT -KP(A),X-.$
5090 PRINT I()TE.T(Yt, 1)
E5l00 SELECT CRT
5110 ENF)
5 120 TfX0;GFlW
51-30 PRINT PAGF

*5140 SELECT CRT
5 150 ENn

5.180 * #- THIS F4.tr.F~nTTNrF CPMPIITfF' Fl F.-lT iftMl'
5190 4* Of~mTtINITY ClVrl4 Tmr TntiC NUMF;FR J, THF
5200 * RETI.L-T IS RFTURNEDTr TO 01.ITr(IT PrT1n* rfl-ITTNr
S210 *

I5240 f)3=0: MAT 1C. = Zrr\.MAT T7 =7rR
S250 FOR 1- = I TO 7I 20 FEORT?(.A-*N3 = "NNN" THEIN ,TMFF~l0f7

S270 CONVERT S,-TR(T9$(l,.J),7t*N,.3) TO T(N)

* 5290) IF 'T(9~IJ,4J)-NNN" THN9 .TMrP.10 A1 5300 CONVERT 5T(9H 5 ~ )TO T7(po)
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5310 T7(N) - T7(N) + T7(R )
S-320 TM1BAOI:N[-YT I
533 0 J~rPl0P?:NFrXT 1-
5340 FOR N =1 Tfl 7
535.0 IF T7(N) <= 0 TI-N TiMrso.-.
5360 TI 7N-)
5370 T6(N) = (T6CN)/T7(q) )*X4(N. 51)
53B0 T7(20) =INVT(P,.:3A)
5330 FOR P =1 TO INT(UTI/12)41>
5.4(0 T7(20) =T7(?O)*R0-,(P)
S.410 NEXT P
5.420 D3 = D3 4 T6(14)/T7(FP0)
FA430 JT r'-l.':NXT N
5440 RETULRN
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5 460 *4 5470 * W13 -THIS3 R.frr.ITIWl: PrrD0rUCm~ A P~MP~ R
*54830 * FOR MULLTIPLE COMML.4ITY RUJNS MICH (,IYT[r

r490 * ACTIVITY/GRADE DV7TIPJTIflNF AND) All
~55)0 * ACCESSION St-"iPAY,
5510 * 4

5530 DEFFN' T7ME

55506OFOR P ITO 3

5570 TOTA(P,('x) = RDJNn(TnTA(r,,,),0)
E.'310 TDTN(P,ti) = Rn-JNF3(T14f',G0)
SS90 T7(P) = T7(r) -' TOTAW(1)
56-00 T7(P+B) = T'7(rP+F) 4 TOTNP(,)
56- 10 1NEX T Q

NE2WCX T P

5630 FR =.1 TO 3

£7140 POR P =A7O)
E4;50 T6-(7',) = +67 TRT(P))
5730 TG(Q~t) = Tf(0f3) 4 PTOTNP47

5740 NEXT P
50 FOR P 4 TO 7
5700 PTRIP ROlJPr.,(TflF.0o
E.7710 PTR(P17) =RouvD(rTR~rP'7),0)
5780 TE6(3) TE-M3 4 PTR(P)
5 790 T6.(A) = TC(1) 4 PTR(r7
5700 NEXT P
575f30 FOPC PRITOE7
£f3?0 PRNT PAGEW\PT\r)o
577~0 PRN~T = R-WDPR(474)
57840 PRINT) TD(7E) -MtUJTXPIFrI.) uMA

58350 PRINCT PRflINTERD1
58260 PRIN4T TADC )T

c5830 NREXT SP(

*'5940 JPSIPRINT I()TAO(D(J-Tr P) m",A'ury;
F,830 PRINT S<P1~5

* B.95 PRINT TA0I(0C),T$O33,ATVT RP?

58890 PRN P~l6 L =CD IO TOTIL.

9,- .. , ,tAir

59-30 PR T*xI iX



E-970 FOR P I TO 7
S920 PRINT USING~ SW-f'E30,LAML%(P);
S99-0 FOR 0 = I TO3

6000 PRINT USING SWHP5802,TOT(P,0);
C-010 NE XT a
602R-0 PRINT USING S44!WR03,T7(P+<1)I00 XT6040 PRINT tUS'ING. S~I4301,L-AnrEL$(9):,
£050) FOR 0 =1 TO :k
£-060 PRINT UrSING I Tl(P,.
6070 NEXT 0

6080 RINTuSI, SI-pr.B3 ,T7(B4<.j);
c6090 PRINT S<P0~~l!3,
f£100 PRINT SI(IP(l)
£110 PRINT TAD( 30), 'TOALS'"
6120 T7(i7)=0
61.30 FOr.V, 0 =1 TOD 3
6140 T7(17) =17(17) 4 T.QI~
£-150 PRINT MAING Sf8-.0f, TC(0'Iw)
616 E0 N4EXT 0
6170 PRINT U!SING E~r!-rS03T7A7)
6.180 PRIN1T SKI P ( I Xl$
61V90 PR INT S (1 IP (I )Tt-%-S (7410), 'T0nl- ANNUA~L PCSMO'F.;"
6200 PR INT USING S ~ 3.07S
6210 PRINT S(IIP ( I X!-$
G?20 PRINT SK I r( A
62 30 PRIN1T TAr,(.(IS),'ACGFSC-ION rF()lHTrFT0MWT- flY TIRATINC\(. r'F'- TlIl'F"
E,-40 PRINT 3IP()TAG),TOTR/ATWNN Tn DF!JGNAtWTflr:,',
f£ 12 r50 IF A$ = "NAVAL AVTATO-RF-" THI rI\ rii~nT (PTR<)' El..SF PR&TN'T (Nj-Fi1F
C£260 1IF Al. "NAV~AL AV'TATflR!" TIIFW J.=()JLS
Eq?70 FOR P = I TO .3
£2-80 PRINWT 1.5114C,~P0~~TA~(51
C-290 PR INWT uSIN1G FSH!r,P04PTR (f- 1. 4 7)
£-300 PRINT USIN311\ fso;,PT(r''~
£310 I F P< 3 THE.. N! WRT

F-320 NEXT P
* £330 IF L )0 THEN PRINT Fi.SEF .Tmrr-.Aoc.

£340 PRTNT 1.15INC SI4-rA31TR\A(7).
63 50 PR INTUIN .rPLPh(1)

C-360 PRIN1T USING SI-4PS 30orl.P~
6.370 T(:,(7) = T6-(9)-TC.-(R)=TC.(10)
6380 JMrP.O0C.,PRIXNT S(5),A.& H .~l8T)

690 PRINT Ei<IPM1,TArC(30), TOrlAL-,w,
6340 PRINT .I NG Slrr.P.04,Tf.(R3);

*1 400 PRINT USITNC SliP-S80TGr

6430 IF L a3 '11-1N I. - V'.
£440 K - 0
CA FA, FOR P -1 TO A 4
6460 IF STR~McR~nLr , P41.., < X AND -. TR (rlGr\rfi ir s, 1 0" TnI IF
6470 JMPGROR
£480 IF K100 TH~EN *TWr'POS'
6490 K-i
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V-500 PRINT SKIP(1)5 TK3)(20),-M~flVE Till?. rfli.i-mwIG q lrDCO-M'TJN lIrIT AFRF NO)T'
C-£510 PR INT TAD) .) , MICIUFlIN Till RlWLTS c PF tWr AfrT I
6 520 PRINT 00(P(l)
£-530 JMr580S:PRINT TAr:.(30),TVTT$(r)
6!Ar,4 J1'f5S0Et:NrXT r'
£550k IF HvO Tlnq imrF".s A i
6560 PRINT SI<TP(1),XII.
6570 iIPW 1:PRINT TAJT,(7O),Y$-XrF L.>0 Ti-gm! RFTURNI £5B0 FOR r 16I TO 30
C-590 IF STr.(MCRnlijrsP, i )< x- AND 71-IrrN TjL. r ~r.F,.,TFN
£6.00 NF.XT P
6610 RrE-TI5%N
E62X0 Jf4rS~l0,A$-mNAWA.- FLIG11T nr0FR l" MA-T T0T-TITn\110=? ':3'
C630 MAT 077 =079
6.40 PRINT PACF.

£60PRINT skia(4)
K-66E0 PRINT TADFl5) '4Jl-TIPI.E Rl.W~ 9.!"MLAPY (cnNT.)
C0670 GOTO TmrrTJcoi
Ck6>80 F)-VSST0I;FMlT CEN.(730)ICH(P2')
fk.30SI-'POhM Cri (S5) PICA*#$N*#
£700 S'rr.F14T D p).'C*#4#)
£-710 SI-I"R047rMT Crl-(F.73), PIC~#*$#44
C£7-WO SHR0!;Pfl'FT CO(Bi--), PIC~#4~-##
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'lrFF-PRIN' SIrMoUTrINIM

£760 * #41 - THIS~ F.wMRrUTINF CRFIATFfl A PRINT or, lg4E
£,770 * FA4MArY SCRrzF.N% FOR' T'ME Ct.ErO'IJ-T RIJr4/ITFJI-ATION. *

F4300 DEFFN' 41(Y$)
6810 SELECT PRI14TFR
£8E20 N$ W.1DUFT-

£8340 P9 N(7C-!P--5)?
6B50 PRINTl PACF
686.0 PRINT Xr-.
6B70 PRINT SJI()CE(1 ),PAVU. )
£8830 PRINT LFFUNG SI-Ci0.yi$,. fli
4390 Srl0'FMT .3)C(0~O(0C~

C-900 PRINT 1JCn- Sr 3NIRCP!IkDRl.?.
£930 PRINT nJrIN F~CCf-ANFJ- Y'
£-940 PR I 1T tJmmNC swi,-srLT. Cn~M!4)rrf".D-,G)-4

C.9530 PRINT LICINC SHPI,-lT. ANMffltM)T~I

C970 PRINT H

£980 PRINT SI<IPMi
16990 PRINT tJrS'IN( I4? WCETi'.j
7000) PRINT Lt.IWIN SHP,'rTr\T TtJr, LfNl\CT~l,.1
7010 SlfW2:FIYT COL (31 ), CH(1S),M-(0), PIC (#V#.#*4)
702-0 PRINT SI<IP(2),X!E4!r
7030 SOLECT CRT
7040 NM = N$~ XOR HEIX(FF)
7050 RETlJPN

II
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'UFFPRIN' SILDRUINES,

70130 * THIS )fl.crxJTlI'4- mRflDUE A, rRiNT nF TIlT *

f *F1o0 * O4JTrIJT FLOW MATRIX 14 IN Rr-fT'ONFM TO TIE*
7110 * SPECIFICATIfJ or* Ti-r- IJsx.R.
u7120 *

71 FO SELECT PRINTER
171 GO IF W. rmWEX(00) THEUN .YMPE-707.0
7170 PRINT PAGE
7180 PRINT Mit
~7110 JMPE07,0:. i, M XOR HErX (Fr-)
7200 FOR P =A TO 7
7210 INIT(IrX (20))PA$(P)
71?20 FOR R mI Tn 7
727-30 CONVCRT I4(P,R) TO T(1P)7R..PIs*,#
7240 NEXT R
7250 NEXT P
7260 PRIN4T SI(IP(4),TW4!7cl>,'NODr FL-OW VALIJ~FlM
7270 PRINT SI<IP(l),TAfl(!7M,)"TO.q- N1UMr,'rmr\
7280 PRINT Sl<IP(A)
72910 PRINT U!DlN(. SIUr~o "ACTIVITY", onw", *TWn", NTIU-." rFt-rR", 'FIVF".
7300 - SI X"SEWFN'
7310 S.-lr'9:flT COL. (r-n)CH), COl 07w) Cw()C1-(1-7), aci) c-f.fflLi,Cn
7320 CL7)C()C (7.C')CL~.H3.fI3 .H'.
7330 PRINT 51IPM1
7.340 SI-C-3?fl1TCL
7YA~ FOR P= I TO 7
7.-K- PRINT US-INC, S£drD3, r.L()P *
7370 NEXT P
7380 PR 11NT SK< IP ( I TAn (2f-) , I

7400 PRINT SlIP(2)..X~l
7410 SEL-ECT CRT
7420 INTT(-X(20))31-
7430 IF Y2 = I T-TN M.T.1-fT PRINTER r--Lc. r~r7flRN
7440 STR(B$.,l~lEN(TyrE(01)))= rIiP.1
74!0 STR (0., 1F--4(TYP $ (011) ) 4;-, f) ="CMMMITTY
74C60 IF Nit = HEX(00) TWIN JMP!70r77
7470 PRI NT PAfE-
74B0 PRINT XFS$
749-0 J r;,0 T7:1\1. = N$i Xrmr 1HEX(FF)
7500 PRINT s~i<I(a), TAP (54),01).
7510 PRINT nmn.,T')"NVWIRYDrr.AY"
7!520 PRINT SI<IP(A),T/%r(:-A) 8 1 YrArPF txF AVIA1-TION mEr-vxcF"j7530 PRINT SHIP (A),TW.1), A(.TITY-".TAr132;)., - 2 3 4 :

7F4 £ 7 8 9 10 11 W., 1 14 15 .17 iq

7550 19 20"
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* 'nrrf% 1N'I S.IROUTINCS,

7VW) PR IN1T SHIIP ( I TAP. ()IX 41.t T70s FR P O740PIT USEING FL.nW0,LAPOE1.$(P);
7S.90 FOR 0 = TO 19I.7E00 PRINT M!ING FL0rW-0, RrX.KNflIIr'TP,o0);
7610 NEXT 0

762N0 PRINT US31NG FLOWO, RMIN5)(IIT(r,m0),o)

7640 FLOWIOFMTCO( IP')X
7(-.[--O FLrJO'.OFilT O ,PC#$#
7660- PRINT SK(IP 1),TA0(A),X4!r.
7(-'70 PRINT IJ-IN6. FLf3W!.LAfIM.$(9)"
7GB0 FLO3WI-FMT f.(,C-.)XA
763.0 FLOW'J2:FMT cn.. cn),PIC (##t*#'
7700 FOr 0 = .1 Tn i19
7710 PRINT UMWg FLflW r.?(NV((,.
7720 1NEX T Q
7730 PRINT IJ!lINr LITR~1) IY(. 0
7740 PRINT TAfM(A)X4$V
77S0 PRINT P()X$
776G SELECT CRT
7770 RET1rNN
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7800*I7810 * #43 - THIS SJCRW~TiI4 rRINTf- A Cory OF TfirF M.CTfJ)
7SP-0 * WlKMqhTORY !JfrtIFr.rc. FRM THE D1FMh.AY !7rCTTON,
78730*

786~0 SELECT PRI14TFR
p7870 IF N1. = HEXY(00 Tl-r-N Tmrr~o.'j
j7880 PRINT PACE
7890 PRINT X!? $
7900 JMPSOSA:lN$ = W$ XDr~ HF-X Fr)
7910 PRI1NT SIN ()7F)." N) 1T'PLIAY'.

907920 PRI1T4 I P( D 1*"IrT FO"fl \'F' r FO. R FIT17FUT MrTTW-FnJ I Al-4'

10 PRINT SOMEP()
7 9),0 PRINT USING SF.H4,FIRTH YAPTI5 (4)

79030 PRINT SIOPM'.S

8040 SO-ECT CRT
S050 RFTfLrN
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* 'IJFFr'RIN' SIJB.ROITI141T

8090) * *44 - THIS SIc~ltrr.JTIt'I PRINTS THlE rT'4LECTM- JtIA'FNT(f:Y
13100DETFID 1 #3
B1 10 *

8130 DC'FFN' 44(Y$)
8140 SELECT PRINTU4
8150 FORl P = TO 9
8160 INIT(PU-rC 1 )rxs(r)
B 170 STHPl$(P),1.2 = I-Al.'-$(F')
8180 FOIF R r1 TO 4
8190 CONVERT 1IT(P.Tlr.(R)) Tn ~~1() ~R)rc(4~#
8200 NEXT R
8210 NCXT P
8-2 0 IF M'. = iirx~oo) THEN Jl r!.o'mP
F3230 PRI1NT PAGF'

.k40 P RIN T X!-S$
B,0E 3Mrr .F,1,4,1 = t yrm, I-EX(FF,)

S2U PRINT DIP25 A(3) IVN WFlT-lI.AY"

B270 PRINT ~<P3,AJ7) m F~l

B390 PRINT TAOIINC,Pi(
B290 PRIN.FT CCLU ?).Pi.774,
830PITTf(2)P1
831-0 PRINTTA :LI
87320 PRINT TAI)F21i)).P11(7
8 3.734 PRINWT T 143(,:! -,) ,PA $ 3)
137340 PR 11NT TAD~ 1~ q- ( P i. TA (47f) ~~*~

8410 PRINT TSi(P(1,) ,AD(q I. .(''
8370 PR INT TA( P ),TAO( -7) *44L. :.4

8440 PRINT S<P2~~
8310 PRELET T

8410 PRITIN
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'OrFF-PRIN' SLEROITI1rT7:

B8490 *
efo'0 * #4' THIS c~EIlrlrJTlw. rrlT)\TF. ilir- r(FhTrFl~rTNTD
;3 -A 0 * MATRIX r.7<flWTNG THlE REOLIMID1FT7 rfnlXAINTNC

lr * TO) BE FIll~rD.

B5 0 DI:FFN' 4r (yl)
F3E.Eo sra ECT PruTrTR
8570 FOR P I TD 7

S510( STR(ris(r'), lqr-?4) LAEr-$(r)
BE-00 F OI7R I T n 4
861.0 C nNVFFR T DO (P.R ) Tn STR(Fl (r A t -R., 7)q r #44 I
8C.E?0 NUXT R
BC.730 1N4-X T P
B86.40 I N I T(FU X(20))P.14,(F)
8(-50 STR(P 1U, f), 124~ LrWIrr GRZADr F I u-,"
B(.C.0 FlYN R = A TO
8(-.70 C(nNYf-r\T OD7(8,R) TO
SUM43 NEXT R
8(-'.'0 IF Ni. =HFx'(00 THFW .Tmrr~~or7
B7oo PRINT PAGE
13710 PRINT X:4
B3720 JWF'.OF.3?'N't = M. Xnr-, t*IEX(FF)
S37730 PRINT ~*I 2 TY(Fr ro ~llIf T~I.Y
83740 PRINT S()TfU7.(T~lv
R7 .o PRIN1T TAD (:)7), "AC T I V IT LT I ('Dr m
13760 R.'11

83770 PR INT S P ( I TAlkr-) P 1$( A
8o3 PRINT A(3,17"

F730 PRINT TAn Unq) P 1 It( 70
138D0 PR INT TAB (237) P Jit (4)
8810 PRINT TAr-(2?) P 1it ( )

* 8800 PR INT TAD (2-,),PI$ (C-)
881330 PRINT TAr, r)%Pi $(7)
13840 PR I INT sm< r (i) TAD .r ),** '*4-~*~*44* **I~*

8-.0 PRINT lI()Tf(),X()
EM8170 PR 11NT SK< I P AI TAD. (P(.),"44**4~4~-44~~

8830 PRINT ,(2'x.
8100 !SE'IFCT CRT
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'OFFPRIN' SI.CROITINES'

940 *
Bq~) * #4.-THIS~ 9AflnrrfXTTw4 PrINTSrr- THE VALLUES-I IN T~lE
9960 * ELAPSM] TIME MTWRIX 07M).
Bq70 *

8980 ** '*-4g** **4I 990 Di~flnJ' 4c.( Ys)
9000 W-iETACT PRINTER
9010 FOR P =1 TO 7
%020 lNI(HF_(P0))Pl$(P)
9030 STR(PI$(P) , ?4) = APEL.$r)
9040 FOR R =I TO 7
905~0 CONVrRT RMINMOM7P,R 4 0O TOrrrwr.It.4RiPf(*t)
%.0A NEXT R
'9070 NE XT P
9OF30 STR(Pil-(El), 1,24) = *NON.AVIATInN MAN YFAR!
9090 FOR R = I TO 7
9100 CO)NVEr-T R"Am(OlITA(R),0) TO ~P1,~1*R.~;t~n
9110 NEXT R
91 R'0 IF "N; = HEX(00> Tl-rN JTh!r.01rA
9130) PRINT PAGF
9140 PRT14T X5:)'t
915~0 TW-Y~4N = Wii Xnr, Hr-X(FF)
9.160 PRIN1T Sl<IP(27),TNJ)(43,)quF.ArSr-r TIlirT (07) Mu.rl AY
9170D PR INT SKIP(3,T~ 7),-T1I
91S0 PRINWT TAD(37),"ACTIVITY P
9190 7'"
9,~01 PRINT SI<(T r( I TAr W") , M.(1I
WA?1 PRINT TAn2!),P5$(P)
9220 PRINT T N 2) PI S-( 3)
SP 30 PRUNT TA (21 ,P 11.(4 )
92?40 PRINT TAn (29),Pr1 $ 7)
91?E'0 PRINT TAID U")) ,P A I-((.)
3,-_(-,0 PRINWT TAP-(P1) , P.1$(7)
9:)?70 PR INT SK< I P I I TAD ( -f.) ~,

9,?90 PRINT S<Pirf2)P$R
9300 PR INT S1 P (I) TAB (7G-~ -- ~

9320 PRIN4T SI<IP(G),X7:A
9330 SELECT CRT
9340 RE-TU~RN
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'DFrPRIN' SLr,RnOITIlgF-

93370 *
9380 * #47 -TH.IS RrRnI~TPRTh~rr - A CnW~I.F FIF nr- r

59390)* PRINTrS Af- srFCTrIrD IN 4t *C THT-rrr,, 11T
9400 * ARE LAS T.D IMM~TCALIY Tn TIIF INDTID1t41.,

*9410 * PRI1NTS AT TWO nISF'I..A\'G Prrr PAG.
U9420 *

a9440 D{TFN' LP7(Y$)

'9450 Y2 - Ij9470 GOSIAP,' 41 (Y$.)

941340 GOOIAJ' 417.(YT-.)
9490G S, I JC.' 4('.(Y$)

I,9S.o0 Y2 m0
95.10 RFTLVnN
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APPENDIX C

DEFAULT VALUES FOR MODEL VARIABLES

This appendix provides tabulations of all parameters of the

Aviation Officer Requirements Model as they exist in the computer

data base when the program is first called up. These are the

default values to which the model is initially set. The operator

can change any or all of these values for a particular run.

I
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TABLE Cl

GRADE STRUCTURE FLEET SQUADRONS
AND FLEET READINESS SQUADRON

(Grade Matrix GO)

g FLEET SQUADRON FLEET READINESS SQ'ADRON

Subcommunity Aviators NFOs Aviators NFOs

05 04 03 0504703 05 04 03 05 104 103

Light Attack 2 4 11 0 0 0 8 23 85 0 0 0

Fighter 1 2 11 1 2 11 8 23 137 4 15 77

Medium Attack 1 2 13 1 2 13 2 5 44 2 6 31

Early Warning 1 2 7 1 2 12 2 6 34 2 5 33

Electronic Warfare 1 2 3 1 3 14 1 3 38 1 3 2C

Carrier ASW 1 3 16 1 3 15 1 8 47 1 5 24

Helicopter ASW 2 4 14 0 0 0 4 17 57 0 0 0

Maritime Patrol 1 3 34 1 3 19 2 15 76 2 9 53

LkIPS MK I 2 4 14 0 0 0 4 17 51 0 0 0

LXMPS MK III 2 17 41 0 0 0 2 13 39 0 0 0

Electronic Warfare 0 0 0 0 0 0 0 0 0 0 0 0

Force Support Jet 0 0 0 0 0 0 0 0 0 0 0 0

Force Support Prop 0 0 0 0 0 0 0 0 0 0 0 0

Force Support Helo 11 3 1 0 0 0 00 0 0 0 0

Air Wing Staff 1 3 10 0 0 0 0 0 0 0 0
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I' TABLE C2

SQUADRON STRUCTURE

(Squadron Matrix Sl)

Num~ber of Aircraft Per Crew P~OSPer !NF:a Per
Suc~r~~ y Sq.;adrons Squadron Fac C, Crew Cre-.

Light Attack 24 I 12 1.42 1 0

Fighter 24 12 l1.17 1

Mei i At tack 12 14 1.14 1

Early Warning 12 3 1.66 23

Electonic Warfare 9 4 1.5 3

Carrier ASW 11 9 1.44 1.51S

Helicopter AS'v 11 6 I-Cc 2

Maritimne Patrol 24 9 1 .33 3 2

LAMPS MK1 6 11 2 2

LAM'PS MK11 I 8 Is 2 2

Electronic Warfare 0 0

Vt.rce S6.Fpr t Jet CCC

Force Sipport Prop G C C

Force Suppcrt Halc 0 C C C

A~r Wng St,3ff 2C

C- 2
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TABLE C4

SUPPLEMENTAL FLEET REQUIREMENTS
Grade Table

(Auxilliary Matrix-Aux)

Subcommunit, Pilots NFOs

05 04 03 05 04 0 3

Light Attack 0 12 18 0 0

Fighter 0 6 6 0 4 &

Meium Attack 0 4 0 0 2

Early Warning 2 2 2 0 2

Electronic Warfare 2 4 21 1 5 29

Carrier ASW 0 0 0 0 0 0

Helicopter ASW 2 10 4 0 0

Maritime Patrol 0 , 56 6 0 17 27

LAMPS MK I 0 6 0 0 0 0

LArrUPS MK III 0 0 0 0 0 

Electronic Warfare 4 20 117 3 12 14"

Force Support Jet 25 96 247 6 10 4'

Force Support Prop 2 i 10 38 2 4

Force Support Helo 16 25 276 0 0 0

Air Wing Staff 0 0 0 0 0 0

C-4
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TABLE C5

TRAINING COM1MAND REQUIREMENTS
(Training Command Matrix-TC0)

Instructor Plannino
Fa ctors

Input/output
Pipeline Ra ti o 05 104 pilot NFD

Jet Aviator 1.405 2244 .860 F 0

Prop Aviator 1.291 714 1 .443 0

Helo Aviator 1.4 7.25;52

RI NFO1.912.1025

TNNFO 1.771 1 2 .118 .15f,

ATDS NFO 1 .523 1 2 .070 .079

NAV NFO 1.426 1 2 .030 .08e

C-



TABLE C6

RDT&E AFLOAT AND OTHER REQUIREMENTS
(Ma trix-OTH)

AVIATORS NAVAL FLIGHT OFFICERS

Activity -Senior 05 05 j04 103 Senior 05 05 04 103

R'r 0&E 26 26 120 189 H5 6 131 7

AFLOAT 96 97 130 1219 1 14 9 60 82

OTHER 289 28- 1 634 91 9 4 1

C-6



TABI E -7A

NETWORK DESCRIPTION

AC-TIV17Y: FLEET SQUADRO'N TOURS

OU1LR LENGTH FLEET FRS TRACOM RDT&E ALFOAT PROrDEV OTE

TOUR 000 NN 1UN;:; PPCNNT NODES 1 ,

36 N117IN_ 0 0___ NIN' N% :1

3 36 NNN N:: ooo) NNN NN

4331 NN 000 000 000 000 ____ C17:)

5 33 Or. :z 0 000 Oo-) 000 ~

6 24 000o 00r)0 000 000) 000 0'~

7j 12 000 000o 000 0 00 000 ~T0 00)

NNN: PRECEDENT NODE IS BARRED

000: TRANSITION FROM PRfCZDENT NODE IS PEXMITTED

C-7



TABLE C-7B

NE7W0PX DESCRlIPTION
ACTIVITY: FLEET RFAnINESS SQrT2.W)

TOUR PRECEDENT NO:ZES
TOUR LENGTH FLEET FRS TRACOM IRDT&E IALFOAT PRODEV OTHER-

100 NNN NNN NNN NNN TINN NNN M11

236 000 NIJN WIN NNN NNN NN: N

3 3 C 000 NNN NNN N'7N NT NN-:

4 3 G 000 NNN NNIN NNN NNN

5 36 000 NNN ',NZN NNN NN" N N

6 24 000 NNN NNN 000 000 000 000)

7 24 000 NNN NNN NNN N'N1J NNN.

NNN: PRVECEDE'ZT NODE IS BARR7.D

* 1000O: TR.A'NSITION* FROM PRECEDENT NODE IS PERMIITTED

.c-



I TABLE C-7

J j NETWORX DESCRIDTI0NIACTIVITY: TR.AINING CO!'':ND)

TOtJ R PRECEDENT NODES

TOUR LENGTH FLEET FRS TRACOM IRDT&E ALFOAT PRODEV OTHER

24 000 N'."N NNN mNN N1711 N:11711 N..
2

36 0007 NNN NNN NNN NNIN NINN N~ll

36 NNN NN N:~ NNN '1N0 00)

4 33 000 NNN INN NNN11 000 000 000

5 36 000 NN11, NNN NNN 000 000 000

6 24 000 000 000 000 000 000__oo)

7 351 NNN ' 000 00)0 00 0

!-NN: PRTCED'-NT NOTnE IS BARRED

000: TRANSITION FROM PRECEDENT NODE IS BARTZED
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TABLE 1--7n~

NETWORK DESCRIPTION
ACTIVITY: R7S-ARCH ANr) DEVEL0PlE ,T

TOUR PRECEDENT NODES
TOUR LENGTH FLEET FRS TRACOM RJDT&E ALFOAT PRODEV OTHER

00N. NNN NI1N N11,7 NNN NNN N

2 3 6 000 NNN NN N Ii N1.N N*NN NNN.1 NN'N

33r) 000 000 000 NN. N' 000

4 36 000 000 !,N', NN 003 000 00r,

5 36 000 000 000 NNN 000 000 r)

6 36 000 000 000 NNN 003 000 oo0)

7 36 000 r~03 000- NNN 000 000 o

NNN: PRECEDNT NODE IS BARRED

000: TRANSITION FROM PRECEDENT NODE IS PERMITTED
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T 1 3T 7C-7

NETWORK DrESCRIPTION
ACTIVITY: AFLOAT ASSIGN N7-TS

TOUR PRECEDENT NODES
TOUR LENGTH FLEET FRS TRACOM RDT&E IALFOAT PRODEV OTHE

1 00 NNN NNN INNN Nily NN" N':'

2 00 NNN NNN i N:N NNN N,1

3 24 NNN 000 000 000 NNN 000n 000

4 24 NN'N 000 000 000 INNl 00~r 0flr

5 24 NNN 000 000 00() NN (0N

6 24 NNN 000 000 000 000

7 24 000 000 000 000 NNN 10 ~-

N " 4: PRECEDENT NODE IS BARR-ED

000: TRANSITION FROM PRECEDENT NODE IS PERMITTED
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TABLE C-7P

NETWORK DESCRIPTION
ACTIVITY: P ROFESSIONAT DEVELOPMENT

TOUR PRECEDENT NODES
TOUR LENGTH FLEET FRS TRACOM RDT&E IALFOAT PRODEV OTHER

100 NNN NNN NN% N%" NNN N N NN

2 2 4 000 NNNl NIIN ]:IN NNl NNll NN

3 24 000 000 000 000 NNN NNN 00r)

4 24 000 000 NNN 000 000) NN o0~r

5 12 000 000 000 000 000 NNN oo0l

6 12 000 000 000 000 000 NNN Ono,

712 00 00 000 000 000 NN f00

NNN: PRECEDENT NODE IS BARRED

0('0: TRANSITION FROM PRE CEDENT NODE IS PERIMITTED
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TABLE C-7C

NETWORK D"SCRIPTIO"
ACTIVITY: OTH"''

TOUR PRECE:ENT1 NODES
TOUR LENGTH FLEET FRS TRACOM RDT&E ALFOAT PROD E. OTHEF

I0 N":%, N" ,N N"N N~ N "

2 36000 N1" N':' N'," %I!:*

4 2000 00n 000 N.NNil

5 36 000 000 000 NUU 00 jNN
6 36 000 000 000 000 000 000) r%'

73000 000 000 000 000 000 N::

NNN: PRECEDENT NODE IS BARRED

000: TRANSITION FROM PRECEDENT NODE IS PERMITTED
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