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ABSTRACT

This thesis reviews the joint officer management policies mandated by the

Goldwater-Nichols Department of Defense Reorganization Act and analyzes their

effect on Surface Warfare Officer kSWO) career paths. The focus of this thesis is the

balance between joint education and experience on the one hand, and service specific

education and experience on the other hand. The analysis is conducted using the

SWOPATH model of SWO career paths developed in an earlier Naval Postgraduate

School thesis. The results show grade creep in the Commander command billets of

SWO career paths resulting from a shift in emphasis toward joint experience.
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1. INTRODUCTION

A. PROBLEM
On October 1, 1986 the Goldwater-Nichols Department of Defense iDOD)

Reorganization Act became law. Among the Law's stated purposes are:

1. to improve the military advice provided to the President, the National Security
Council, and the Secretary of Defense;

2. to improve joint officer management policies; and

3. otherwise to enhance the effectiveness of nilitary operations and improve the
management and administration of the Department of Defense. [Ref. 1: SEC.
3.r

To accomplish the improvement of joint officer management, the Law creates a
new specialty for officers of all services, the Joint specialty. The goal of the Law s Joint'"

officer management policies is to ensure that competitive officers, who are current in

their warfare specialties, are introduced into joint assignments.

The Law sets forth specific policies for the management, promotion, education ,

and tour length of these specialists and in doing so, delves into areas which have been

the concern of the individual services and threatens to disrupt the traditional

progression of career enhancing assignments established by the services. The Law, in

effect, mandates a new categorv of career enhancing assignments, namely, joint

assignments. A career enhancing assignment is one which the service determines to be

challenging and which, if completed successfully, keeps an officer competitive I-or

promotion and positions of increased responsibility. Traditionally, career enhancing

assignments are the result of service policy and do not carry the force of' law.

Consequently, when viewed in the framework of existing career progressions, the

joint officer management policies established by the Goldwater-Nichols Act threaten to

defeat the very purpose they were intended to achieve by creating a subspec-alty path

that removes current and competitive oflicers from their warfare specialty for extended

periods of time.

The Goldwater-Nichols Act has generated renewed scrutiny of joint duty

assignments and the Intermediate and Senior-level Professional Militar- Educat;cn

PNE) leading to those assignments. The Chairman of The Joint Chiefs of' Staff

convened the Senior Military Schools Review Board to study the jointness' of PM 1E.

I.



In its report, the Senior Military Schools Review Board stated:

The JSO (Joint Service Officer) is not an elite officer and should not be divorced
from the mainstream of the Services. [Ref. 2: pg 121

Further, the board stated that in visits to the senior and intermediate Service schools:

The Commandants and faculties of these colleges cautioned against trying to
produce joint officers who do not understand the capabilities and limitations of
their own Service. They persuasively described our nation's need for officers who
perform well in the joint area because of their Service-specific knowledge and
skills, not despite their expertise and experience. [Ref 2: pg I

i

In interviews with the board:

Key military. commanders emphasized the need to integrate the joint specialists
into the entire defense establishment, not to segregate them into a separate group
with different experiences and education. [Ref. 2: pg 1-2]

Given that the joint officer management policies are law, and that the traditional

career enhancing assignments are service policy, then the task for the services is to

accommodate the law, and its intent, without weakening an officer's experience in

service related assignments.

In further discussions of this issue I will focus on U. S. Navy Unrestricted L.ne

(URL) officers and more specifically the Surface Warfare Officer conununity of URL

olicers.

B. BACKGROUND

An Unrestricted Line Officer is a naval officer who is eligible to conmand dlips

or aircraft.

I. The Surface Warfare Officer Career Path

The SWO community is defined as follows:

The Surface Warfare Communitv is composed of officers who are qualified in the
surface warfare specialty, who man the surface ships of the Navy and whose cal1
is to command those ships. The Surface Warfare Officer (SWO) must develop
experience and in-depth knowledge in a specific line of discipline (operation,.
combat systems or engineering) and learn the fundamentals of' enginecri>Z.
weapons systems, and operational tactics. [Ref. 3: pg. 30]

9



Key to understanding the SWO career path is the ultimate goal of commanding sh!ps.

Whether as Commanding Officer of an individual ship. or as Squadron, Group or Fleet

Commander. it is the command of ships which dries the determination of the SWO

career path. This emphasis on command at sea places certain constraints on a SWO's

career path in the form of required professional training and operational sea tours.

Specifically these tours are:

1. SWOS Di% ision Officer course

2. Division Officer tour

3. SWOS Department Head course
4. Two Department Head tours

5. Perspective Executive Officer tPXO) course

6. Executive Officer (XO tour

7. Perspective Commanding Officer (PCO) course I

8. Commanding Officer (CO) tour

9. Major Command tour

In recent guidance to promotion and continuation selection boards, the i

Secretary of the Navv directed that 'renewed emphasis" be given to operational

experience in the promotion of Naval Otficers [Ref. 41. This guidance strengthens the

primacy of the above progression of tours in the SWO career path.

Although the SWO career path emphasizes operational sea tours, it aiso

places a premium on the development of a tubspecialtv.

The subspecialty system recognizeq rontined operational development ... as the
cornerstone of LRL career developient and, at the same time, to meet total
Navy requirements. encourages con,.crtrated development in a subspecialty field.
[Ref 3: pg. 14]

Development of a subspecialty entails graduate education and or repeated tours ashore

in a subspecialty area.

Traditional career enhal;:1:: .Ke assignments include the Na%,tl

Postgraduate School. a service Lollc-. ;.,.ru,.tor duty. recruiting duty, duty at the ,

service headquarters (OPNAV) or dut% k:i i niijor staff.

The Surface Warfare MO-. r path is. then. the progression cf

assignments of increasing respc%.I-: i ,,h an officer must follow zo ttain

command at sea. The Surface \%i uc ),:c; aneer path is depicted in Figure 1.1.1

'Source: LRL Ollicer Career l"ifn,:: .tidcbook
I1

5,.



YCS I FLAG

5th Shore

24 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CAPT CAPT CO SQDN CMDR Shore CO

22 SR SVC College

Post CO Staff4h
20 Shore

CDR CO Other Sea

3rd Shore

16 ILCDR XO

14 - LCDR CO
Complex LCDR

LCDRj

12 Sea Staff/ Dept Head I
2nd Shore ______________

10 Ir VC olegeJ

8 ~~~ Split Dept HeadNeCosrcin-'

DEPT Head

LT 6SWO D'H Course

4 New Construction
2ndDOJou

2 Divisioa

ENS
SWO DO Course /Enroute Training

FrcI I SWO Career Pa.-th.



2. The Joint Specialty (JSPEC) Officer

The DOD Reorganization Act defines joint matters as:

relating to the integrated employment of land, sea. and air forces, including
matters relating to-

I. national nilitarv strategy

2. strategic planning and contingency planing; and

3. command and control of combat operations under unified conunand.
[Ref. 1: Title IV. SEC 4011

A JSPEC is therefore and officer who is nominated or designated as having a specialty

in planning and command and control in a unified command.

An officer may be nominated by a service Secretary as a JSPEC if he is an
officer of paygrade 03 or above and he completes a course of instruction at a joint

professional military education (PME) school. Presently, only the colleges of the

National Defense University (NDL): the Armed Forces Staff College (AFSC), the

National War College (NWC). and the Industrial College of the Armed Forces (ICAF)

qualify as joint PME schools. [Ref. 1: Title IV, SEC. 4011

An officer is designated as a JSPEC by the Secretary of Defense if he is

nominated as a JSPEC and completes a full tour of duty in a joint assignment

[Ref. : Title IV, SEC. 4011. JSPEC's are further divided into those officers with and

without a Critical Combat Operations Skill (CCOS) [Ref. 1: Title IV, SEC. 401[. Those

officers with the SWO designator and who are ordered to tours at sea as Commanding

Officer or Executive Officer are said to have a CCOS.

The promotion rate for nominated and designated JSPEC's can be no less
than that of officers of the same armed force, grade and competitive category with

service headquarters (OPNAV) experience. The promotion rate for any officer serving

in a joint assignment can be no less than that of all officers of the same armed force.

grade and competitive category. [Ref. 1: Title IV, SEC. 4011

The Law requires that by 1992, any officer selected for promotion to flag or
general rank must have served in a joint assignment prior to selection [Ref. 1: Title IV,

SEC. 404]. It also directs that:

Anv selection board that will consider officers who are serving in, or have ser ed
in. joint duty assignments shall include at least one officer designated by the
Chairman of the Joint Chiefs of Staff who is currently serving in a joint uuty
assignment. [Ref I: Title IV. SEC. 4')21

12



The law stipulates that all officers nominated for the joint speciaity mut ,er",e

in a joint assignment immediately following their PME course. It further stipulates

that fifty per cent of all graduates of the PMIE courses, regardless of whether the', are

nominated for JSPEC, must serve in an inmiediate follow-on joint assignment.

[Ref. 1: Title IV, SEC. 4011

The Law also tasks the Secretary of Defense to ensure that at least haif of aH

joint assignments are filled by olficers who have. or have been nominated for. he Joint

specialty. It further tasks the Secretary to designate at least 101)i joint billets. DOD

wide, as critical joint billets and to ensure that critical joint billets are filled by officers

who are designated joint specialists. [Ref 1: Title IV. SEC. .l4uI

Joint assignment tour lengths are to be not less than 3 years for flag and

general officers and not less than 3 1 2 Nears for other officers unless the officer has a

CCOS, in which case, the tour will be not less than 2 years. [Ref. 1: Title IV. SEC.

4011

C. OBJECTIVES/REASONS FOR THE ANALYSIS

The DOD Reorganization Act .uIeC' \av manpower planners to perform a

balancing act with the competing intereqt, in the SWO career path. A balance must be

established between joint education and c\perience, on the one hand, and ser',i,.e-

specific education and experience, on thie ct!er hand. with each drawing and benehtamg

from the other.

This analysis will focus on that 5.i,.w e and will attempt to answer the folov.Ing

questions:

1. Can the balance between jo1:t _ .'...tion and experience and SWO education
and experience be achieved?

2. What are the short term, term effects on SWO career paths of
satisfying the statutory reoc,,.:':,' of the Goldwater-Nichols Act, w ith or
without a balance?

3. What changes to SWO car,,:.- "n. are necessary possible to aLe',e
the balance?

The results of this anal% ,is v.. • relationships ainong the ,an..lc, of

the SWO career path and proiJ'd .11 which to e~aluate pohicL de,:,ions
concerning the career path.



II. FRAIEWORK

A. BACKGROUND
The analysis of the effects of the DOD Reorganization Act on the SWO career

path is conducted using a Network representation of the SWO career path presented

by Howe [Refi 51 and modeled by Arruirault [Ref 6]. Specifically, Arniraults

SWOPATH model is used to evaluate both the short and long terni effects of'

introducin, the joint specialty into various alternative SWO career paths.

The SWOPATH model is chosen as the tool for this analysis because it provides

a macroscopic or 'big picture' view of the Surface Warfare community. The fact that it

was designed for use on a personal computer, also makes it easy for the analyst to

answer "what if?" type questions rapidly.

It should be noted that the model is not a detailer's tool because it lacks the

specificity necessary for that use. For example, in this application of the SWOPATH

model, all types of shore duty tours except Professional Training. Professional

Education, Joint Education, and Joint Tour are grouped together into one activity.

This is necessitated by the eight activity limit of the model. Increasing the number of

activities would require a fairly extensive re-programming effort. Similarly, at any one

tour, no distinction is made. within the Professional Education activity, between the

Naval Postgraduate School and the various service colleges. This distinction is lef't for

the user to make outside of the model. Finally, the quarterly time interval, imposed by

the model, for each iteration of the calculations does not allow the degree of sp'.cificity

that a detailer would want.

The model is, however, adequate for the study of the general trends of interest to

the manpower policy maker. Despite the limitations discussed above, there remains

suflicient flexibility in the model to make it a very satisfactory tool for policy analysis.

As is the case for this study, a minimum of programming knowledge enables the user

to tailor the model to his particular use. Ultimately, no re-programnring is necessar, i"

the user is unconcerned with the activity labels on the output of the program.

\lodifications made to the model for this study are discussed in a subsequent se,.tion.

'S
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B. THE SWOPATH MODEL

The SWOPATH model is a nienu driven, interactive simulation model written in
TURBO PASCAL®.- It is based on a network of eight activities, represented by rows.

and twelve tours, represented by colunms. While the order of the activities has no

particular significance, the order of tours from left to right represents the passage of

time and increased seniority of the officers. A node is a specific activit% tour

combination and an arc is a path between nodes of one column leading to nodes of the

next column to the right. A career path can then be represented by a series of nodes

connected by one-way arcs pointing from left to right in the network.

Data stored at each node of the network are:

1. the stocks or total number of officers at that node,

2. the length of the assignment at that node in quarters,

3. a breakdown of the stocks at that node by quarters remaining and

4. the high and low limits for stocks at that node.

Data stored on the arcs are the percentages of officers who are transfered from

one node to another along the arcs in one iteration of the calculation routine.

Starting with a set of data for the nodes, arcs, tour lengths, high lints, low

limits, and with the clock at time zero, the passage of time is simulated iteratively (one

quarter at a time) by calculations which apply the transfer percentages to the node

data.

Transfers begin with those officers in their twelfth tour who have one quarter

remaining in that tour. These officers, who are captains at the 25 year point of their

careers, represent the upper limit of the system modeled and are transfered out of the

system. For the rest of the officers in the twelfth tour, the quarters remaining in that

tour are reduced by" one. This creates a vacancy at the highest number of quarters

remaining in the twelfth tour which is filled by transfers from the previous or eleventh

tour. The officers transfered from the eleventh tour are those who previously had only

one quarter remaining in the eleventh tour. This process is repeated for each 0

successively lower numbered tour. Finally. vacancies created by transfers from the flrst

tour are filled by accessions.

The Separation activity at each tour serves as a holding place for attritions from

the Surface Warfare comrmunity and provides an accounting of those attritions. The

.

2Trademark of Borland International. Inc.
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"tour length" for each tour of the Separation activity is one quarter and thus attritions

leave the system with each iteration of the calculation routine. See Appendix A for a

flow chart of the calculation routine.

C. MODIFICATIONS TO THE MODEL

For the purposes of this analysis, several modifications to the model are made.
The activities Washington D.C., Shore (CONUS), and Shore (OLTUS) are combined

into one activity, labeled Shore. Two new activities, Joint Education and Joint Tour.

are added. With the merging of three activities and the creation of two new ones, the

total of eight activities is maintained. See Table I for updated activity definitions.

TABLE 1

ACTIVITY DEFINITIONS

A. PROFESSIONAL TRAINING: Student billets in either the SWO
Department Head or SWO Division Oflicer courses of instruction
of Ouration longer than 20 weeks.

B. PROFESSIONAL EDUCATION: Student billets at a postgraduate
school or a war college of duration longer than 20 weeks.

C. JOINT EDUCATION: Student billet at one of the colleges of the
National Defense University of duration longer than 20 weeks.

D. JOINT TOUR: Tour in a designated joint billet.

E. FLEET UNIT: Ship's company sea duty billets.

F. AFLOAT STAFF: Afloat stall sea duty billets.

G. SHORE: Shore duty billets in the Washinton D. C. area.
continental United State,, ( ONUS) or nori-CONUS not meeting
the criteria of A thru D aboxe.

H. SEPARATION: Loss of otli-ers from the SWO community for
whatever reason.

%
N-
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When Amirault modified the calculations routine in October 19S5. the ne."

source code exceeded ehe limits of the TURBO PASCAL 3 compiler. In oricr to

compile the new source code, the code that creates the logo at sign-on was changed

and the code which creates the sign-off mcsage was deleted.

The modifications to the models source code can be found In AppenJIU;LCS 1)

through 1.

D. SCOPE

The target population of this analysis is pay grades 01 through Oo of the Surtae

Warfare Officer community. The target population is limited to male SWO, \kith

designators 1110 (regular Navy SWO). 1160 (regular Navy, in training f'r SWO ,. I l15

(active duty Reserve SWO) and 1165 (active duty Reserve, in training for SWO). The

population is further limited to officers who are not nuclear trained. Women SWOs.

TAR (Training and Administration of Reserves) SWO's and nuclear trained SWOs are

excluded because their respective career paths are different enough from the aboe

mentioned target population to constitute separate categories and to obscure the true

effect of policy changes on the target population.

E. ASSUMPTIONS

The major assumptions made in developing the framework for this analvis are as

follows:

1. Accessions and transfers are computed on a quarterly basis. While m reaht%
this may not be the case (computations may be more or less fretucnt than
quarterlyv, transfer percentages are adjusted to reflect accurate yeariy acLCessilons
and transfers.

2. Separations are from the Fleet Unit, Afloat Staff and Shore activities ony..
Selection standards and incurred additional obligated service preClude "
separation from the Professional Training, Professional Education. Jont,
Education. and Joint Tour activities in the model.

3. Joint Education includes any of the colleges of the National Defense Lill% ern1iv
but does not include the specific service colleges.

4. Professional Education through tour 6 is understood to be the \.'. l
Postgraduate School. Beyond tour 6 it is understood to be any of the spccnLic"
service colleges.

5. The PXO and PCO courses are combined with the XO and CO tours becou~e
the courses are shorter than one quarter.

3 Trademark of Borland International, Inc.
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I1. METHODOLOGY

A. BACKGROUND

Both lloxe lRef. 5: p. 4ol and .Nlxga. IRef. 7: p. 1(l used a representatvc aieer

path to Major Command as the basis for their analyses. SinularlN. the me'lod used

here to investigate the effects of the DOD Reorganization Act on SWO career pat!hs I,;

to establish a Mainstream career path leading to Major Command. First a tra-N-ier

percentage data tile (MNSTRM 3Q.ARD) which reflects current but pre-Reorganization

Act policies is created. 4 Then. with the stocks at each node set to zero,5 tile model is

run to 30 years and the resulting steady state stocks are saved to a Iile called

MNSTRM30.NOD. The two MNSTRY,13 files then become the basis for the creation

of two alternative career paths.

In the case of each alternative career path, the stocks of officers are maJ to be

at steady state prior to implementation of the Reorganization Act requirements. This

is accomplished by:

I. selecting the file containing the steady state stocks for the Mainstream career
path (.M NSTR.M30.NOD;

2. creating the transfer path file for the specific alternative by editing tle
Mainstream transfer percentages tile (MNSTRM30.ARD) and

3. running the model to 30 %ears. ,w
The transfer percentages and the resulting steady state stocks are then sa%ed anJ d

as the starting point for the analysis of the effects of the Reorganization A.-t on "i,e

alternative career path.

For the Mainstream career path. and each alternative career path created fro:-. it.

the requirements of the Reorganization Act are implemented by changing tour lcen-,,

and transfer percentages to those required by the Act. Accessions are held contalrt t

325 oficers per quarter (13(o) per ear). No changes are made, other .hir ::'c,e
dictated by the Reorganization Act rcquirements, in order to isolate the etlcL:, a,, to

the Act.

4rhis is done hx editing the dclault transfer percentage file provided .
niodel.

5-his is done by sele,.nui the \( )DIM.LR() NOD tile supplicd ,'; :h the :. ,

• " ,. ,,€ "a",, , " '," . ",,'a. v ,.,.,, ', ','. ', ", ?."'
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The clock is set to zero and tile mlodel run for five years., toppinu c,,er-,tx

quarters to dletermi~ne tile changes to the stocks at each node. Five years is L o

examune the effects of the Reorganization Act bet o)re tile S%'steml has J L!_,nc to reah

Steady state again (i.e. short term ef"fects. 13v lookii at thle sta)Lks two utrier, _t ai

time, thle anal, st canl see anyv trends die'.elorping.

A hter ruinning [Ithe Model tWO qjUartcrs at a rime to 1,% %\CXears, it IN fii-;11 ~nt

Nears. fl.e % ears at a time. to determine the lonev terml ellexs of' tile Ra~iia.

Act.

Thle model pro'.ides that if' any lirmis are vioLAted during thle nta ai.a

wvarning is issued and thie anal'.st nIlv:

1. abort thle simulation and return to the selection meniu;

2. ienore thle limits and continue thle s1Ilation or

S.back up one quarter and continude the simulation with alterationis.

Hicuh and lo limit, are set ait plus and minus 11) percent of' the beginning stocks at

each node respCtiv el. Violations of' these limits provide the anal., st with a \Variln'ne

that a sienificant change IS taking place and focus i-tention onl thle acti'. tie, t:,.c tours

where change is occuring. When the simulation is complete, the steady s-ate ,*_-,_Ks are

compared xith the Stocks at thle time the warning was issued to determine any trends.%
For this analysis, the point at Which a %iolation occurs Is noted and thle scLo11ndJ

opt ion is chosen. For the node at which the llimit 'violation occurs, this results mn th.,

hig~h limit heiniz set to its maximum value (9999 ) or the lowv limit heino set to I'S

m-uinium value M.(%

B. DATA

The data Ilecessary to create thle transfer percentage files were obtainedl !ram

Lonsersations with thle Surface Waridare Commnunity Mlanager (OP-I SuE I .train

'.arious policy statements in the lPerspecti'.e newsletter published by the Naval Nrt~t

Personnel Command (NMIPC--40 ID) and from the Department C i [ )cIen~e

Reorganization Act. The M1ainstreami traii'fer percentages and Stocks clreat.:t !or u ,e

in this analysis can be found in .\ppendihces B and C.

(C. ALTERNATIVES

V he aiternati'.e career paths cho,,eti for in'.estigation in this, analy sis are as oiw

1. thle Mainstream career path,%

eI
%
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2.the Early Departnient Head career path, and

3the Single Department Head Tour career path.w

Each of these alternati, es IS disLUSSed in detail In the next Ihptr.

lip

.
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IV. ANALYSIS

A. INTRODUCTION

The arrangement and sequence of the Joint Education and Joint Du: tours in

the career paths presented here are such that, with the exception of two Shore tours.
onlh Joint Duty, Fleet Unit, and Afloat Staff tours are significantly affected by the

Goldwater-Nichols Act. The following discussion will therefore concentrate on Joint
Duty. Fleet Unit. and Afloat Staff tours. Presentation of the three career paths

investi2ated will be in the following format:

I. Introduction of the career path analyzed:

2. Discussion of the advantages and disadvantages of the career path;

3. Discussion of the procedures for implementing the career path and the
requirements of the Reorganization Act in the SWOPATH model; and

4. Discussion of the short term and long term trends resulting from the simulation.

B. THE MAINSTREAM CAREER PATH

I. Introduction

The Mainstream career path depicted in Figure 4.1 is actually a collection of
the various sequences of assignments by which the majority of Surface Warfare
Officers reach Major Command in their twelfth tour. It takes into account the

dynamic nature of career paths, but is not intended to represent every possible

combination of assignments which can lead to Major Command. It emphasizes the

essential operational sea tours and subspecialty development discussed previously and

includes the following features:

. an initial Department Head tour of IS months followed by a split Department
Ilead tour of IS months.

2. the split Department Head tour splits ofticers SO 20 percent between Fleet Unit
and Afloat Staff; and

3. T~o of the officers serving a coriplex I-CDR sea tour (Battle Group stait: BB.
CV. LHA. LPH Department I lead. LCDR Command).

2. Advantages and Disadiaitages

lhe principal advantage of the Mainstream career path is that it ias been
succes,ul, tor the most part. in matching an officer having the correct seniority and

e\perience w ith an appropriate assignment at each point in his career. It l'as also

21
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provided the correct sea shore rotation and variety of assignments to benefit morale

and retention while maintaining the emphasis on sea duty assignments. ,

The principal disadvantage of the Mainstream Lareer path is its Inllexibihu:.

The primacy of sea duty assignments, more speciticallv the fact that they occu: at .cr%

narrowly defined points in the career path. and the bottle neck which occurs at E:e

Surface Warfare Officers School (SWOS) Department Head course (tour 3A I are th, 01

principal contributors to the inflexibilitV.

This is not to argue that the Mainstream career path should be el:-m:n.1tCd

The past 20 years have proven that, for the most part, this career path has prod. d

officers with the right experience at the right time in their careers. [he inile lbwht, , ,

this career path does, however, make the SWO conmmunity susceptible to raoe creep

during times of lower accessions, higher attrition and or policy change. S

Grade creep occurs when a billet is tilled by an officer more senior than the

billet requires. 6 This occurs if the pool of eligible relief officers for a partLuiar :pe of

billet is reduced in size or the oflicers are delayed hy any of the above three co:nditions. 4

Under such circumstances, the officers -urrentlv fillin2 those billets are e\zended.

thereby becoming more senior. In the inean time. the officers relieving suchL oflicers

also become more senior than required for the billets. If grade creep begins in the

earlier tours of the career path. it ripple, tlhrough the community. If it begins in the

later tours of the career path, the etlckt to more ocalized. The long term efex of

grade creep is either to produce ot1Ler, .x:th sufficient time in service for promcion

but without the requisite experience. or uneply to age the community. To a :e tl-e

community means to increase the senior:--. , I ollicers filling its billets.

A recent example of grade crc.- -'rred in the SWO conununitv in tie cae

of at sea Department Heads. Trad :,-: :.I11. hese officers are nid to sen:cr grade

Lieutenants. As the result of a per.i ,:..Iler year groups of officers and a p,',c'

change strengthening the criteria .. ne at the SWOS Department Ilead

course. Department Heads haxe. n .. _.... become senior-grade Lieu:enants to

mid-grade Lieutenant Commander,.

3. Implementation

The steady state stocks, tO,. ., transfer percentage data files tor tle

Mainstream career path are created . -Are iouslv in the methodology chapter

of this thesis.

6 \Iygas called this downdet,... .. - . 2].

ION
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In order to simulate the requirements of the DOD Reorparnizainm .-\,t the

following changes are affected on the input data files: S

1.mainstreamn transfer percentages in the NINSFRNISY,.)ARD data file aflI .-Cd b%
the Act are changed to those given in Table 2:

2. mainstream tour lengths in the %NSTRNI3o.LED data ille are changeJ to
those giv en in Table3:S

S. def ault h hand lo,.% limi1ts are changed to rei1ect PIUS alld 111Ius I'- 11C
N\sRM%3u.\OD stocks.

TABLE 2

CIIANGES TO NIAINSITREANI TRANSFER PERCENTAGES

Arc

From tour: To tour: Old New

(IC 20 S
W -E)

07F35) 20

QC 1I) 21)-1
qHIIE 12 Is

9C I'' (11- 042

I ic 12D 15
I IC 12E 19
I IC 12F 2316
I IC 126 15I

TABLE 3

CHiANGES TO MIAINSTREAMI TOUR LENGjTHS

four Length (quarters)

OldN

-D Is Io

10D S 12

12D 1012
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4.Results

The most dramatic change that the Goldwater-N:chols Act :n,:kes i,

requirement that 50o of otlicers graduating from joint cdu-ationi .t1tutior,, m-uKi,

serve an immediate follow-on joint duty assignment. For the sequence of ours andzhc

tran,ter percentages used in the Mainstream career path. taiii, increased e01'n.i .)n
joint duty a,-;enments results in the shiftiag of , More of the ollkcers ieav1 a 'cnt

education institution away from Fleet Lnit and Afloat Stall tours and towards Joint

Duty tours. Therefore. those tours receiving direct input from Joint Educa,:cn ,oars

are the ones most affected by the Act. Subsequently. those tours recei\lIng direct 1.Fit

from Joint Duty tours also experience change. For the Mainstream career pa:h. the

effect of this shift in emphasis is grade creep in tour liE CDR conmmand. post-

connand sea dut. ). This result is discussed in the followirg sections.

a. Short Term

The major trend in the short term simulation is the rapid and pronounced

increase in the stocks of officers in the 7th 10th and 12th tour Joint Duty tours (tours

-D. lmD and 12D). By the fifth -ear of the simulation, the stocks at tours -D and 1I-D

increase 2>,l ,, and 350"o above initial stocks respectively. and settle down to a new

steady state at these levels. The stocks at tour 12D increase 160o by the 5 %i year of

the simulation. This is depicted graphically in Figure -4.2.
The stocks of officers in the 6th and 9 th tour Joint Duty assignments remain reiati.cl,

constant because they are direct inputs from the fleet and b pass a Joint Lu-at:cn

tour.

Figure -. 3 shows that the stocks of officers at the 1uth and I til tour Fleet

Unit assignments (tours 10E and I1E also change noticeably in the short term. By the
th year of the simulation, the shift toward Joint Duty assignments resulits in a

decline in the stocks at 10E (CDR command).

The shift, in combination with a two quarter increase in the length. of Joint

Duty tour 1OD, results in the noticeable dip In stocks at tour lI IE CDR onnu'n.

CDR XO, CDR Dept. lid., CDR stall) followed by a rapid increase. This ocuars

because instantaneously increasing the tour length at Joint Duty tour ID. from c:c.n

to twelve quarter-, creates a fout quarter period, eight quarters later. in .Lch no

otti.er is transfered from Joint Duty tour ID to Fleet Unit tour liE \CC ee!.

discussion of transfers in section B of Chapter 11i. After the four quarter "--'. "O,

number of officers transf'ered from tour PID to tour lIE increases as a resu.t of the.I

increase in officers assigned to Joint Dut% billets discussed above.

. 5



JOINT TOUR (Short Term) JOINT TOUR (Long Term)

Stocks St -,s

95 95 -

85 85

6se J70 70

65 65

6e 60

55 55
50 50 8

4! 4!

40 40

35- T- 7th To

30 ~-13th Tour 3e -49- 18th Tour
25 1 t2 h Tour 25 2th Tour

20 210
1LI~ili1111 1 1 I ,.I

6 2 4 6 8 1 12 14 16 18 20 22 a 5 19 15 2 25 3 35
QuIters Years

Figure 4.2 Joint Duty trends in the Mainstream career path.

Superimposed on this trend is the decline in stocks at tour I0E discussed
above. Because tour 1OE is nine quarters long, the effects of this decline are first
observed at tour I IE after nine quarters.

As shown in Figure 4.3, after twelve quarters, the increase in transfers from
tour 1OD out-paces the decrease in transfers from tour IOE and results in a rapid

increase in stocks at tour 1 E. The overall increase at tour I IE is 25% by the 5th year

of the simulation.
Stocks at Fleet Unit tour 12E (.Major command, ship) decline 40%o by the

5 th year of the simulation.

The changes in stocks of oficers at the loth and I 1 th tour Afloat Staff
assignments (tours 1OF and I IF) are less dramatic: 6% and 5%'0 declines respectively.

The fact that stocks in tour IIF do not increase as in tour lIE can be attributed to the

fact that IIF does not receive input from a Joint Duty tour and is therefore affected
only by the decrease in stocks at tour 10E its onlh source of input (see Figure 4.1).
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FLEE'T UN'T 'Short Term OUP Long Tern,

1145

145 143

125 125

128 120

115 115

1~~~~a eta -. Tu e

95 95

0 2 4 6 8 10 92 4 5 10 91 2e 2!38 30
Q~ar t "*$Yea rs$

Figure 4.3 Fleet Unit trends in the .Mainstream career path.

b. Long Term

The stocks of offcers at Joint Duty tours 7D and IOD continue at the

steady state levels achieved by the 5 -h year of the simulation. The stocks at Joint Du,

tour 12D increase an additional 42"') to reach a steady state level 5S'o abo.e ir,.i:ai

stocks by the 10th year of the simuation (see Figure .. 2).

While the stocks at Fleet Unit tour 10 (CDR command continue at the

level achieved by the 5 th year of the simulation, the stocks at Fleet Unit tour lIE

(CDR command, post-command sea du:y) continue to increase to achieve steady state

30"o. above initial stocks by the 20 th year of the simulation (see Figure 4.3.

The crossing of the graphs in Figure 4.3 indicates a shif: In CDR

comminands from the 10 th to the II" , tour. This shift is indicat:ve of grade creep :r

CDR command billets.



The increase in stocks at tour I IE is not due to an increase in post-

command stocks. CDR command is a prerequisite for the post-conunand billets at

tour I IE. and the only source of' officers to fill post-command billets is Fleet Unit tour

IWE (see Figure 4.1). The effect of the Reorganization Act requirements is to reduce

the stocks at tour IOE and therefore the stocks of available reliefs for the post-

connand billets at tour lIE.

.-At the same time. officers shifted away from command billets at tour OE

are delayed in serving in a command billet until tour lIE. This shift has the effect of

aging the community; i.e. increasing the seniority of oflicers at their first opportunity

to command.

C. THE EARLY DEPARTMENT HEAD CAREER PATH

1. Introduction

Both Howe [Ref. 5: p. 99] and Mygas [Ref. ": p. 21] present an Early

Department Head career path. An updated variation of this career path is investigated

here with respect to the effects of the DOD Reorganization Act.

The Early Department Head career path shown in Figure -.4 is a modification

of the Mainstream career path shown in Figure 4.1 and reflects current policy

regarding this career path. The differences between the Early Department Head .areer
path and the Mainstream career path are highlighted by bold lines in Figure 4.4.

The essential element of the Early Department Head career path is the

officers attendance at the SWOS Department Head course immediately following his

initial sea tour (tour 2A) and results in the officer serving his first Department Head

tour (tour 3E) one tour earlier than those officers following the Mainstrean career

path.

Important assumptions reflected in the career path shown in Figure -4.4 are

that officers following this path:

1. serve two Department Head tours (3E and 4E F):

2. attend either the Naval Postgraduate School or the Armed Forces StaT College
(tours 5B or 5C) following their Department 1-lead tours: and

3. rejoin the Mainstream career path in their 6th tour.

For this anal, sis. it is assumed that 21 ),) of officers completing their first Diision

Officer tour I E) follow this path.

I2
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2. Advantages and Disadvantages

The main advantage of this career path is that it introduces the quiilied

young officer to Department Head billets early enough in his career to allow him to

complete both tours (3E and 4E F) while still a Lieutenant. This, in effect, counters

the grade creep in Department Head billets discussed above. [Ref 7: pp. 24-2]
An additional advantage of this career path is the earlier opportunity for the

post Department Ilead officer to attend the Naval Postgraduate School ttour 5Bi.

This in turn allows an immediate follow-on utilization tour (tour 6G, [Re" 7: p. j. It

can be seen in Figure 4.1 that in the Mainstream career path. the post Department

Head graduate of the Naval Postgraduate School is delayed in serving a utilization tour

until his 9th tour (9G) because of the required sea duty at tours 7E F and SE F. I
Yet another advantage of the Early Department Head career path is the

earlier opportunity for the post Department Head officer to attend the Armed Forces

Stalf College (tour 5C). A subsequent assignment to Joint Duty (tour 6D) qualifies

this officer as a JSPEC and then reintroduces him into the Mainstream career path on

time for a Complex LCDR or Executive Officer tour (7E. F).

The main disadvantage of the Early Department Head career path is its

interruption of the sea shore rotation and the effect that might have on retention. It

can be seen in Figure 4.4 that, with the exception of 6 months ashore at the SWOS

Department Head course (tour 2A), the officer following this career path serves the

first 6 .ears of his career at sea. [Ref. 7: p. 291

3. Implementation

To simulate the Early Department Ilead career path in the SWOPATH model

the following changes are affected to the input data files:

1. select the MNSTRY,130.NOD steady state stocks data tile created for the
Mainstream career path.

2. mainstream transfer percentacc, in the NlNSTRM30.ARD data file affected by
the Act are changed to those ,i c:;, :n [able 4:

3. mainstream tour lengths in the \l\SFR.130.LED data file are changed to
those given in Table 5;

4. run the model to 30 years an.d t..c "c ,toady state stocks, transfer percentage'.
and tour length data to Iluk, i..I:ned EDH3U.NOD. EDH30.ARD. and
EDI-130.LED respectively.

To analyze the effects of the D()) i 2,.,zation Act on this career path the

following actions are taken in the SW\( i1 \ I I imodel: .,

i. select the EDtIe).NOD tile.

3 * %' .? I X.



TABLE 4

CHANGES TO MAINSTREAM I R-.\NSFER PERCEN I\GLS

Arc rc
From tour: To tour: Old New

IL :IE 2A3J"IE 26 30 Tn,

2A 313 I) I0

3E 4-I F -

SE 41A

4-I 5B f B
4E 5C 0 I j
-1E 5F 76 4s
4E 5 1I 1
4E 55 2
4F 5B 0 42
4 F 5C 0 -1)
4 F 5H 0 20

5 B 6G 0 I)a5,C (D 2,(.,)
SC 6G 0 SO

6D 7E 50 30
61) -F So -f

6G -E -4) 25
6G F 5S 70
6G 7H 2

2. make changes to the delault high and low linmt data tiles to relteot pl1,s and
minus lO,o of the EDH3IO.NOD stocks.

3. make the changes listed in Fable b to the EDIt30.ARD transfer percentage til.

4. make the changes listed in Table 7 to the EDH30.LED tour length file.

5 run the SWOPATH model as described in the methodology section.

4. Results

The Early Department [lead career path is a variation of the Nlanstrean

career path and is. in fact. identical to the Mainstream career path after tiie teh tour.

The same trends observed in the analysis ol the Mainstream career path ure th : e

observed in the analysis of the Early Department [lead career path. The ,ame n1l In
stocks at tours IOE and I 11E occurs but to a lesser extent.
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TA BL ES_

CHANGES TO Mt;INSI-REANI TOL R L-E\GF]IS

Tour Length (quartcrsi

Old New
-)A0

4F

_1H I

SC 0

TA\B L E 6
* CHANGES TO EARLY DEPARTME\V HEAD TRAN\SFER

* PERCENTAGES

Arc

From tour: To tour: Old New

C 1) 2Q S)

qC 1101 20 50
101WE 12 S

9 I(F1 68 42.

11C I D I i
11C I2 ,I,1
IIC I2 265 15i

a. Short Term
Fivure 4.5 show, the rdpli ri~e il 10111t I)ult'v SlokS ill the 0r,

anld 12[h tours i D, -1). WD!, and 121) re cPtti\ eCM. Jour ('I) noW sh, ,Arcj

increaise 1-4" ) becaiuse, inl the Dcr. ~!',irtmer I lad .arccr path, rcc .:

1ru in Join1t Ld3 dtton tour -,,ce1c I .c



CHANGES TO EA\RLY DE1PARl\ILN1 IIL.\L) 1(11 R LL\G IS

Tour Lerneth jrtr

ID I 1

12D Iu12

Stocks at tour, [D arid III[1) increase I ~~arid I )'.respect!o. eh Ic'.'

than In the NI amritrealm career path. tcd'taite stocks are achieved for thcl~c t'A a

tour,; b% the 2n %ar of the sr~La.one %ear earlier than for the Io;te.
career path. T~he stocksat tour 121[) ;11eae ' b% the 5 th %ear o1 the sna:c.

EIC'Ure 4.6 shiov,,s the trerd' ,s at the i'th and W1 h tear I ctr I~ at

aslnments I tours I IlL and I I L . (nL Jie :1i. there is a shift in stocks fromn tour [ IL

to tour IlIL with a 2S),increa'ec in at tour I IE bV t'he e-h

siuiI at ion.

I he change InI StOcks J! V' 1' ')[aif tours IOF alnd 1 If' IS uo ;cl

dra 1i11,1 4 .. a d I Id re, Pect I %ClI

b. Lon ' Term V

I:icure 4,i shows that tli,e, . i oilicers at Joint Dutx tcur, -1)

I"D L0) cMiue at the stead% state K,, b,,e e the 2" x ear Af the '~a ta.

Ilhe t0Aks ait Joint Dut,, tour 121) .'0 'a McraSe Until The 01,11 ~.....c
siniul,1a tio n ,%hen thie% achie~ e steid, lia -e initial stocks. .'

Fivure -;.0 shows that t,.... -1h tour W'E anid tour I11 u L 'a

,ra'~'ate levels a, hieved bx tlie . auai

D. THE SINGLE DEPARINIE\ I I l i) I (it R CAREER PATH

I Introduction

I hie 'Single 1)epai tmenn it .< 1111 thk is i'~~the 1a: It .;:'1 .C

\larni'lrcam cr pI'h.I [ he .. o .~osthatI inte ae
\Laini'tIre,Im career patn ii an ne.:t eate;tIla 'i::C.1 5
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FiTura 4.6 Fleet Unit trends in the Early Dept. Hd. career path.

tour 4E, followed by a 5th tour assignment at either the Naval Postgraduate School

(tour SB) or the Armed Forces Staff College (tour 5C).

The of t er following this carezr path rejoins the Mainstream career path in his 6th

tour in either a Joint dluty (tour 6D) assignment or a shore duty assignment (tour 6G4.

Thirty percent of the officers graduating from the SWOS Department Head course

follow this path.

2. Advantages and Disadvantages
The main advantage of this career path is the fact that, like the Early

Department Head career path, it counters the grade creep currently experienced inU
Department Head billets without deviating radically from the Mainstream career path.

As in the Early Department Head tour, an officer following this career path

has the opportunity to achieve a subspecialty or to qualify as a JSPEC and to rejoin

the Mainstream career path bv his 6 th tour.
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The main disadvantage of this career path is the length of time between sCa

tours dE and 7E. In the Mainstream career path an of/icer spends 2 to 2.5 years

between his second Department lead tour and his complex LCDR or XO tour. In

the Single Department lead Tour career path. an officer can spend as much as 4 years

between Is Department Head tour k4L) and his next sea duty tour (TL.

Another diadvantage of this career path concerns suhspecialtv utilization and
designation as a JSPFC. 1 he oflicer following this path and attending Naval

Postgraduate School (NPS at tour 2B would then attend the Armed Forces Stall'

College at tour 5C. If this oilicer then goes on to an immediate follow-on Joint Duat',

tour. the first opportunity lor him to serve in a subspecialty utilization tour is tour 9G.

up to 14 years after attending the Naval Postgraduate School. On the other hand. if

the officer following this career path is detailed to a utilization tour (OG) following the

Armed Forces Staff College (and a Joint Duty tour later in his career), he cannot be

designated as a JSPEC because Joint Education and Joint Duty must be sequential for

designation. One solution to this problem is not to detail officers who attend NPS in

their 2nd tour to the Single Department Head career path.

3. Implementation

Simulating the Single Department Head Tour career path in the SWOPATH

model presents a problem. The Department Head tour at 4E is common to both this

career path and the Mainstream career path but the tour length is different for the two
career paths. The SWOPATH model cannot accommodate two tour lengths at a node

simultan eously. The solution to this problem is shown in Figure 4.8 .

The 30o of' the officers who serve a single Department Head tour follow the path

highlighted with bold lines. Tour 4E represents the single Department Head tour and

has a tour length of 10 quarters.

The 70". of the officers who follow the Mainstream career path are diverted

to the unused node at 4A, marked Dunmy in Figure 4.8 This node represents the:r

first Department Head tour and has a tour length of six quarters. The oIlicers tus
diverted, rejoin the Mainstream career path at tour five with no actual change in their

progression. In this manner, tile Larcer path shown in Figure 4.7 can be stcated

u"ing the SWOPATH model.

To simulate the Single Department Head l our career path periorin the

Tours 51- and -E ini lure 4.1



ml

vo

ml

0

33.



I.- select the N\ISTRNISU.NOD steady state stocks data file created :'
Mainstream career pathi:

2. make the changes listed inI Table S to the N\IRM l1oARD c
percentages data file:

1. make the changes listed In Table 9 to thle \INS1 R\I 1(. LED tiur :thJA
file: and

4.runi the mnodel to 10 ' cars and sa\ e the stead.- stAte tr,!n\!er :cK::.2
adtour 1kngth datat to files inmed SDI3.N)D S DI I WARi.

SDHSU. LED respectively.

TABLE S

CHANGES TO MANTRA RAN\SFER PERCENTAGE.CjS

Arc

From tour: To tour: Old New

-4E 10)9

4A511 (

.4E SE

.4E LS5F 19

J;13 6G II'

To analyze the effects of- the DOD Reorganization .\ct en this crc ah

I . select the SDH-3O.NOD file.

2. make changes to the default hig-h and low linit data files 0o rcl! t "'

mlinus lo''.) of the SDISO-,.NOD Stocks.

3.make the changzes listed inTable o to the SDIIf',(.ARL) trantd1r e :

4.make the changzes listed inI Table - to the SD1-PSU.LLD Tour :2li:e

* ~.run the S\VOPATH Model as dcsLrihed InI thle methodeIJLo; eC~io!.

4.Results

This career path IS a leIS r hhA 1L.' departure f Iroml thle \i:':e:::

*and thle elffect S of' thle DOD Re .,)iza~ ionZ~ t lo fJl bt-tWeenl tilose a a,'ers

Mains;treami and Earl%- Departnteiht Iled" career paths. Grade Lircep :.1 -e, e )

corniniid billets at tour1S I )E a iid I I1I OLcUr III this career path a: so.

S ) "X N



TABLE 9

CHANGES TO MAINSTREAM TOUR LENGTHS

Tour Length (quarters)

Old New

.A Q 6

- E 6 10

5B 0 S

5C 2

TABLE 10

CHANGES TO SINGLE DEPT. [ID. TOUR TRANSFER PERCENTAGES

Arc o

From tour: To tour: Old New

5C 6D 20I
5C 6G SO 50 k

6C 7D 20 5 ,
6C 'F 45 In
6C F 35 2u

9C 11I 20 50
9C IF 12 S
9C IF 68 42

IIC )15
1IC 121, 2)

11C 12(0 25 15

a. Short Term

Figure 4.9 shows the sa2,; p . : :t ,Irapid in-rease of stocks in Joint Dut%

tours 6D, 7D, 10D, and 12D foliowd ,.: C"clng offat the 2 to 2.5 %ear point.

The stocks of officers at tour 6D in.cc -".. by the 3 rd %ear of the simulation. Ih s

is due to the input from the Joint I il. , tour 5C which was not a factor in the

Mainstream career path. The stock, ,. w -D and 1OD increase 219')o and 213'.,

respectively by the 3rd year ofthe ,

4'

*r -wj'v-1, ~ P.~* ( , ." ~
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TABLE I I

CUIANGES TO SINGLE DIE f. I ID. IOLR IOL R LENGI fIS

Tour Length (quartersi

6D S 1i

1I) S 1W

I{}D S 12

12D 10 12

Figure 4.10 shows the trends in Fleet Unit stocks at tours -E. IUE. and

I IE. The stocks at 7E show an S'. decline by the third year then rise rapidl to settle

out 2"o below initial stocks by the 5t h year of the simulation. The dip in stocks at

tour 7E is again the result of shifting enphasis toward Joint Duty assignment, and is

indicative of the system finding a new equilibrium after simulation of the

Reorganization Act requirements. The same pattern exhibited in the .Ma:nstreamn

career path. indicative of grade ;Creep, is seen in tours IOE and I IE with stocrks at tour

1 IE reachine 21'o above initial stocks by the 5 th year of the simulation.

Stocks at the Afloat Staff tours 7F, 8F. and IOF a2ain show mo r. :e

declines of 3%'-. _5'. and 5".) respectively.

b. Long. Term

Figure 4.9 shows that only tour 12D stocks have not reached steedx -tre"

by the 5th year of the simulation. Tour 12D stocks achieve steady state bv the 2'

year.

Figure 4. 10 shows that stocks at tours 7E, IQE. and I IL reach stead% :ate

by the 15 th year of the simulation.
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V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

A. SUMMARY

This study has revijewed the joint officer management policies mandated b-, the
Goldwater-Nichols Department of Defense Reorganization Act and has analzed the

effects of those policies on Surf-ace Warfare Officer career paths. The focus of the

study has been to answer the following questions:

I. Can the balance between joint education and experience and SWO education
and experience be achieved?

2. What are the short term and long term effects on SWO Lareer paths o tb
satisfying the statutory requirements of the Goldwater-Nichols Act. with or
without a balance?

3. What changes to SWO career paths, if any, are necessary possible to achieve
the balance?

The analysis was conducted using the SWOPATH model to simulate three Surface

Warfare Officer career paths.

B. CONCLUSIONS
In all three career paths studied, a balance is achieved between joint educatioi,

and experience and SWO education and experience but at a cost.

With the sequence of tours investigated in this study, the effect of the Goiwate-r-
Nichols Act is concentrated in Joint Duty, Fleet Unit, and Afloat Stair stocks of tours

following a Joint Education tour. A 3o°0 increase in the transfer percentage from

Joint Education to Joint Duty tours results in a slight decline in the stocks of officer,

assigned to Fleet Unit or Afloat Staff tours immediately following a Joint Education

tour. It also results in a significant increase in the stocks of officers assigned to Joint

Duty following a Joint Education tour. This shift achieves the goal of increasing the
joint education and experience of officers but has the disadvantage of introducing grade

creep at the CDR grade Fleet Unit tours. Specifically, those CDR's who would

otherwise serve a CDR command tour are delayed from doing so while assigned to

Joint Duty. Therefore, a new balance is achieved but at the cost of a significant shift
towards Joint Duty tours and the resulting grade creep in CDR command billets.

44w

"a

..

S"

-4-4 -i



C. RECOMMENDATIONS

Additional study of this topic could be done by focusine on a sluti2 i t.c

grade creep found here. 1his should involve investigations of alternat,,%\ to

grade to senior-grade portion to the SVO career path.

Further study should also be conducted Zo in',esrIIate the el1et, o ,ii
Joint Education opportunities. either by imnreasing quotas to the co!eec, ,f the

National Defense Lniversity or by qualilxing the Service Colleges as Jo:nt [JU atVr.

institutions.

If the SWOPATH model is to be used for further anal\sis, more ,ccu:ate -,I c
line data for stocks, transfer percentages. and tour lengths should be deve'opcd 1ii'DM

the information contained in the Ollicer Master File OI F).

The current version of the SWOPATH model includes a separate prograim
(UPDATE) for Updating the stocks data files. The UPDATE program has the

advantage of working directly on the stocks data files without going throu-eh the

SWOPATH model and its change menu. The output of the UPDATE program car

then be read by the SWOPATH model. The UPDATE program should be odified to

allow updating of the transfer percentages, tour length, and high and low li,.it data

files as well as the stocks files.

Ultimately, if it is envisioned that the SWOPATH model will be used exter.,,:

the possibility of rewriting it using spreadsheet software should be pur,.e,.

Spreadsheet software would have two advantages over the current \ersion ,f the

model. First. spreadsheet software would allow easier expansion of the net.vork thi :,

possible in the current SWOPATH model and therefore make the :noc; :1.ore

responsive to changing analytical requirements. Second and finally. sr.. 5>...

software would allow the SWOPATH model to be integrated with Datj B.,e

Management ,DB.MI and graphics software to provide a powerful decisIon sUpporT "

for the manpower analyst.

e.r5

dt r



APPENDIX A
FLOW CHART OF CALCI LATIONS

Tile chart shown in 1tL ure A I Jaimthle lOkd,1 110A' 01 thei L: :.

discussed in Secion B3 of Charter 11. It is intkndcd to provide a general ie t:he

calculations performed wkith each iteration o- :he simnulationi_ For th1e our _e _,Ca
from which thle flow chart was deri'~ed. see Appendix (G.
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APPENDIX B
MAINSTREAM CAREER PATH TRANSFER PERCENTAGES

TABLE 12

MNINISFRLAMI TRA-NSf-ER PERCENTAGLS

ARC "oARC ~0 ARC

1FHT E 0 to 1IBE -42

ILG 3o-EF 48 1IBG 2
1E -ll 02 11 CD I
lEN 5 Th 98 lICE 3

7H 02 1IICF 2
'BA 100 1IICG 25

2EA SoSEB I5 I lED
2L 1i 0, SEC 10 IIEG S
2 FA- SED 10 lIFE 0j
2FH "SEG 60) 11FF 10o
2(;.\ 6 SEFN o5 11G 3o
26N 35 SFB I5 IIFH 10

SFC 10I lIGE
S.\ 14)S ED 1I IGE 1

SF6 60) 1166
_4FF 761-M 05 1IG1-I 1o
_4FF 19

I 1 ()5 9BE 12
913F Ss

SEB 1 9CD 10
SE J, 0 9CE 12
;FID 1I 9CF 68

1(1 SS9DE 12
SF-I IS9DF S8

51 B I0 9E 12
5F C 109GF 38

;f:1) 1096 35
[(; I 9GH 1

SF11 IS

(,BF 41) IOEB

tCD 20 WEE I0
oCE 45 l OEl
WCF 35 b1EG 3'
t,1)E 50 b(Ell
oDF 50 10)FF 12i

F(l 40 141FF I
(,G F is Il((IE
OG1- 02 l ri 95)



APPENDIX C

MAINSTREAM CAREER PATH TOUR LENGTHS

TA3 L E 13
.MAINSTREANI TOLR LLNGTIS

TOUR LENGTH TOUR LENGFIT TOUR LENGTH

IE 10 71) 8 IIB -1
E 6 IIC 4

21B 8 7F 6 liE 9
2E 0 7-I I 11F S
2F 0 IIG
2G S SE 1 1111 1
2H I S F 6

SH I 12D 10
A 2 12E s

3B 4 12F 8
4E 6 9C -4 12G s

9D 10 1211 1 [
E 6 9G 8

5F 6 9H I51-tI

WOD 86 B 6 1oE 9 a
bC 2 I.F 8
(,D 8 1()(; 8
oF 10H 1

o; S
-I I
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'..

°'

49:

5'



APPENDIX D
SWOPATH MAIN PROGRAM

PROGRAM SHOPATHs

C This is the main program. Here all global variables are defined,
all procedures are forward referenced, and all include files are
called. The remainder of the parts that make up the model are
subroutines, called procedures, which the main program calls as
necessary to run the model. )

TYPE

OneDimReal = ARRAY (..121 OF REALi
TwoDim-Int z ARRAY (1..12,'A'..'HI] OF INTEGERs
TwoDimReal = ARRAY Cl..12,'A'..'H1'1 OF REAL;
TreDimRealCH = ARRAY (1..2,'A.HA..H| OF REAL$
Tre_Dim_RealNR = ARRAY rl..12,'A'..H,1..161 OF REAL;
AString STRING [801
STR-ZS STRING [251
OneOimStrNR = ARRAY [1..161 OF STR_ 25;
OneDimStrCH = ARRAY ['A'..'H'] OF STRS2i

VAR

Tour-sum: OneDirReal,
Tour, t label for which tour }
TLength: OneDimStrNRI C label for length in quarters)
Activity: OnaOimStrCHs ( label for activity )
HiLimit, ( max number of officers by billet node )
LoLimit, ( min number of officers by billet node )
Temp_Billet_Total, C temporary number at each billet node 4
Billet-Total: TwoDimReal; C sum of officers at each billet node
NewLength, C now length of tour (to be changed to I )
OldLength, C old billet length tfor record purposes) )
BilletLength: TwoDim_Int; C actual billet length )
TransferPath: TreDim_RealCHs C percent of officers to be transferred I
Path-total, C percent totals of transfer paths ) W"
TempBilletNode, C temporary number of officers at each node
BilletNode: TreDimRealNR; C number of officers at node by quarters left

Accessions, C number of officer accessions )
Tempcount,

NumberSeconds,
×,

Y,

T, ( tour n,jmber from 1 to 12 1

L, C quarters left from 1 to 16)
Total,
NRQuarters, ( how many quarters model is to ru
NRYears, C value established by user
Quarter, C counts from 1 to 4
QtrCount, C variable keeps track of # of iterations )
YrCount: INTEGER; C variible keeps track of nr of years
K, ( uted for activity )
A, C used for activity I
Answer,
Choice,
Reinit, C ued t je-srs to indicate reinitialize I
Display, ( answer to choice of display
Skip,
First, C Used to ir put info to Correct-choice
Last: CHAR; ( Used to input info to Correct-choice 1
Stop-celcA,

StopcalcT, C limit warning boolean
Final-_totals,



Violation, C if limits violated
Toomany, C hi limit )
Toofew, ( lo limit )
Change, ( desire to change }
Initial, C initialize values }
All finished, { completely finished with program )
Finished, ( finished with particular section )
Ready,
Replace, ( activates replacemt of initial data
Review, C look over display selections )
Ok-answer, C Used in correctanswer procedure )
Ok-choice: BOOLEAN; C Used in correct_choice procedure )
File-var,
Output-name, C
Ncdedata, { thzse are all ]
Arcdata, C used in data file 3
Lengdata, C creation and transfer
Hilidata,
Lolidata: Str_25s C Data file variable names
Choicezero,
Chgvar : AString;
Temporary:REALs
Data-file: TEXT;

(.pa)( forward references for all procedures 3

PROCEDURE Logol FORWARD;

PROCEDURE Dirlists FORWARD)
PROCEDURE Initialize ; FORWARD;
PROCEDURE Initialize-nodes s FORWARD;
PROCEDURE Initialize-arcs ; FORWARD;
PROCEDURE Initialize-lengths; FORWARD;
PROCEDURE Initialize-hilimits; FORWARD;
PROCEDURE Initializejlolimits; FORWARD;
PROCEDURE Initialize-labels; FORWARD;

PROCEDURE Selection-menu; FORWARD;
PROCEDURE Review-selections s FORWARD;
PRCCEDURE Calculations s FORWARD;
PROCEDURE Askfor-years s FORWARD;

PROCEDURE All-billet-totals; FORWARD;
PROCEDURE Billettotals (VAR T: INTEGER;

VAR A: CHAR )s FORWARD;
PROCEDURE High-warnings FORWARD;
PROCEDURE Low-warning) FORWARD;

PROCEDURE Changes; FORWARD;
PROCEDURE Changeaccessions; FORWARD;
PROCEDURE Change-arcs; FORWARD;
PROCEDURE Changelength; FORWARD;
PROCEDURE Change-hilimits; FORWARD;
PROCEDURE Change_lolimits FORWARD;

PROCEDURE Dchoices) FORWARD;
PROCEDURE Dchanges; FORWARD;
PROCEDURE From pathscrn; FORWARD;
PROCEDURE Topathscrn) FORHARD;

PROCEDURE Oispassign; FORWARD;
PROCEDURE Disp-tours; FORWARD;
PROCEDURE Disp_paths_from FORWARD;
PROCEDURE Disppaths-to; FORWARDi
PROCEDURE Dispbillets; FORWARD;

PROCEDURE Node-dump; FORWARD;
PROCEDURE Arc-dump; FORWARDI
PROCEDURE Length dump; FORWARD;
PROCEDURE Hilimdump; FORWARD;
PRCCEDURE Lolim-dump; FORWARD;

PROCEDURE Invalid answer; FORWARD;
PROCEDURE Wrong answers FORWARD;
PROCEDURE Correct-choice (VAR Choice, First, Last: CHAR$
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VAR Okchoice: BOOLEAN11 FORWARD;

PROCEDURE Correct_answer (VAR Answer: CHAR;
VAR OK-answer: BOOLEAN); FORNARD;

PROCEDURE Another-change; FORWARD; %
PROCEDURE Strip IVAR Filevar: STR_25); FORWARD;
PROCEDURE Blankline (X, Y: INTEGER)J FORWARD;

PROCEDURE Save-data ; FORWARD; r

PROCEDURE Replacedata; FORWARD;

(.pa) C link up all include files "

($I ibmUTILS 3

($I Logo)

($I Initdata)

($I Selectio)

($I Calculat)

($I Totals)

($I Chgdata)

($I Screens)

MSI Displays)

CSI Datadump)

($I Answers)

($I Stordata)

C.pa)
C The beginning of the MAIN Program 3

BEGIN

Accessions := 350;
Tempcount := 0;

NRYears := 0;
NRQuarters := 0;
Quarter :0 01
YRcount :2 0;
Review :: false, ( to skip sample selections the first time )

Initial := true; ( to initialize the data the first time 3
New-Length I T, A I := Billet-Length E T, A ];
Logo;

IF Initial THEN

BEGIN C initial if )
Initialize,
Changeaccess ions;
Initial := false; C to prevent program from reinitializing) %
END; C initialize if)

REPEAT C repeat loop until allfinished )
All-finished := false; C to ensure that we are not all finished I
Ready := false) C establish that we are not ready for calcul 3
Change :x false; ( establish that initially we do not change 3

IF NOT All-finished THEN Selection-menu;

UNTIL All-finished = true;

Save-data
C learscreens
(GotoRC( 12, 131;) ( deleted 05 November 1987 -- TFS
(Color f white, magentab)
(WRITELN I Have a nice day! ')
(Color ( yellow, blue)s}

END. ( SHOPATH main program

I'N"
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APPENDIX E %

SWOPATI-I LOGO INCLUDE FILE S

^.16

{ This file contains the procedure

Logo

PROCEDURE Logo)

C This procedure calls up the initial screen logo.)

BEGIN

ClearScreen;
Color (white,blue);

C lea rScreens
Color(white, magenta);
Center) 10, 'SWOPATH' ;

(Center12,'The Surface Warfare Officer' I}
(Center(14,'Career Path Model' I;) S.
Center )l8,'Version 1.2'); C Be sure to change version number 0%
(Center IZO,'2O October 1985' );
Colorwhite, blue); C and date if modifications are made I
GotoRC (23, 1);
DELAY (1500);

END; (Logo)
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APPENDIX F

SWOPATH INITIALIZATION INCLUDE FILE

C This tile contains the following proceduires

Initialize
Initialize-nodes
Initialize-arcs
Initializelengths "'
Initialize labels C modified 11/05/87 -- TFS )
Initialize-hilimits
Initialize-lolimits '
DirList N'

PROCEDURE Initialize;

C This procedure provides the displays and mechanics to call up
the data initialization procedures 3

VAR

Ok: BOOLEAN$
X,Y : INTEGER;

Default : Str_25;

BEGIN

Finished := false;

IF Initial THEN
BEGIN
Nodedata := 'Nodes's
Arcdata := 'Arcs';
Lengdata = 'Length';
Hilidata := 'Hilimit'; ,

Lolidata :='Lolimit's

REPEAT C until finished I
Chg-var :=
'Do you want to change the input data files from those listed below?';
Choice-zero :='No changes wanted/finished changes.';
Dchanges;

IF Choice = '0' THEN Finished := true %
.%

ELSE
BEGIN ,2

Zlearscreen; .%
GotoRC (5, 1); '
WRITELN C' Remember, you must choose a data file that you have I);
WRITELN (' previously saved. Those are listed below.');
WRITELN)
Color (red, white I;
Dirlist"
Color (white, blue);
HRITELN)NRITELN
GotoRC (11, 15);
WRITELN (' Enter the input filename');
Color (blue, white);
GotoRC 113, 15);
NRITELN (' typed exactly as listed above,');

Color Iwhite, bluel)
GotoRC (15, 15);
NRITELN f' that you choose to use: ')s

REPEAT C OK true I

54%
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IF Choice = '1' THEN Default 'Nodes';
IF Choice = '2' THEN Default 'Arcs';
IF Choice = '3' THEN Default :z 'Length';
IF Choice = '4' THEN Default 'Hilimit';
IF Choice = '5' THEN Default 'Lolimit';

GotoRC (2c,15);

WRITE ('Type ', Default,' if you want to exit back to menu.'',
Blankline 15, 40);
GotoRC (15, 40)1
READ (Filevar); 

IF Choice = '1' THEN File-var CONCAT (File var,'.nod' li
IF Choice = '2' THEN File-var CONCAT (Filevar,'.ard' )
IF Choice = '3' THEN File-var CONCAT 1File-var,'.led' )
IF Choice = '4' THEN File-var CONCAT (File-var,'.hid')k
IF Choice = '5' THEN File-var CONCAT (File var,'.lod' )'

ASSIGN (Data-file, File-var l(This procedure determines if there )
($I-) RESET (Data-file) $I+);(is such a file as selected by user.)
Ok :z 1I0result = 0);
Strip (File.var)

IF NOT Ok THEN
BEGIN

Blankline (24, 1)k
Color (white, redks
WRITE (' Cannot find file ', Filevar,' please try again.' )
DELAY (1500);
Color (white, blue)1
Blankline (24, 1)s
END; C Ok IO result if

UNTIL Ok = True;

IF Choice = '1' THEN Nodedata := File-var; t
IF Choice '2' THEN Arcdata :x File-var; lb'

IF Choice '3' THEN Lergdata File-var;
IF Choice '4' THEN Hilidata File-var;
IF Choice '5' THEN Lolidata Filevar;

ENDW ( if choice 0 0

UNTIL Finished = true

Initialize-labels) %
Initialize nodes; :%
Initializearcs,

Initialize lengths;
Initializeohilimits;
Initialize lolimits;
Final-totals := true;
All-billet-totalss
Blankline (24,1);

END; (if Initial

IF NOT Initial THEN

BEGIN

REPEAT ( Until finished true }
Chg-var := 'Which data do you desire to reinitialize?';
Choice-zero := 'None/finished reinitializing data.';
Dchanges)

IF NOT Ok choice THEN Initialize;

IF Choice = '0' THEN Finished true;

IF Choice = '1' THEN
BEGTN
Initialize-nodes; A
Arcdata CONCAT (Arcdata,'.ard' (;
Lengdata CONCAT (Lengdata,'. lcd'1; I
Hilidata CONCAT (Hilidata,'.hid' );
Lolidata CONCAT (Lolidata,'.lod' (;
END; C If choice 1

,



IF Choice x 12 THEN .
BEGIN
Initialize arcss
Nodedata :2CONCAT MIodedata,'.nodli;
Lengdata CONCAT iL~ngdata,'.led'I
Hilidata :z CONCAT (Hilidata,' .hjd' b
Lolidata :z CONCAT (Lolidata,' .lod' Is
ENDi ( If choice 2

IF Choice = 3 THEN
BEGIN
Initialize-engthst
Nodedata :~COt(CAT (Nodedata,'.nod'Is
Arcdata :2COtCAT (Arcdata,'.ard'J5
Hilidata :a CONCAT lHilidata,' .hid I;
Lolidats :a CONCAT 1Lolidata,'.lod ;)

END; ( If choice 32

IF Choice z '4' THEN
BEGIN
Initialize-hilimits$
Nodedata :~CONCAT iNodedata,'.nod' ;
Arcdata :2COtJCAT (Arcdata,'.ard' b
Lengdata :2CONCAT iLengdata,'.led')
Lolidata :2CONCAT tLoljdata,'.lod' 1;
END; (If choice 4)

IF Choice ='51 THEN
BEGIN
Initialize-lo.imitss
Nodedata :2CONCAT (Nodedata,.nod)
Arcdata :2CONCAT (Arcdata, .ard')i
Lendata :CONCAT (Lengdata,'.lod');
Hilidata ::CONCAT lHjlidata,l.hid')i
END; C if choice S

UN~TIL Finished = true;

Final-totals := true;
All-billet-totalsi
C learscreent

END) ( if NOT initial

END; Initialize procedure)

(.pa)

PROCEDURE Initialize-nodess
(This procedure reads assignment data from
a data file on the disk

BEGIN

Biankline 123, 10OP;
GotoRC (23, Ili

NRITE (' Initializing the numsber of officers at nodes
,using the file: * todedatalt

Nodedato :a CONCAT (Nodedata, .nod'i
ASSIGN (Data-fila,Nodedata))
RESET (Data filet;

HNILE NOT EOFI Data file I DO
BEGIN
READ (Data file, T it

IF NOT EOFIData..filei THENI

READ (Data file, A i;l READ 0atsfil* A I
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READ (Data-file, Skip);
READ (Jata-file, L )s
READ (Datafile, Skip);

READLN (Data-file, Billet-node I T, A , L 1)s

END; ( if not end of file )

END; ( end while not end of file I

CLOSE (Oatafile);

ENDs < Initialize nodes I

{.pa)

PROCEDURE InitializeArcs;

C This procedure reads transfer path percentages from

a data file on the disk I

VAR

T,
L: INTEGER;
A,
K: CHAR;
Data_file: TEXT;

BEGIN

BlanKline (23, 10)s
GotoRC (Z3, 1)s
WRITE (I Initializing the transfer path percentages ,

'','using the file: ',Arcdata))
Skip : s
Arcdata : CONCAT (Arcdata, '.ard');
ASSIGN (Data-file,Arcdata)s
RESET IData-file);

WHILE NOT EOF(Data-filel DO
BEGIN
READ (Data_file,T!

IF NOT EOF(DatafileJ THEN
BEGIN
READ (Data-file, Skip)s
READ (Data-file, A);
READ (Data-file, Skip)s
READ (Data-file, K);
READLN (Data-file,TransferPath I T, A, K 1);
ENDs C end if not end of file )

END; ( end while not end of file )

CLOSE (Data-file);

END; C Initialize arcs I

- {.pal

PROCEDURE Initialize_lengths;

C This procedure reads the assignment tour length data
from a data file on the disk }

VAR

T: INTEGER;
A: CHAR;
Data-file: TEXT;

BEGIN

Blankline (23, 10;

GotoRC (23, 1);

N I

tty . C .ftI ~ ~ . . -



WRITE (' Initializing assignment tour lengths using the file: , Lengdeta)l "S

Lengdata :a CONCAT ILengdata, ' led' ) ;
ASSIGN (Dtafile, Lengdatal;
RESET IDatafile) ; I

HILE NOT EOF(Data-file) 00
BEGIN
READ tOa*tafile, T 3;

IF NOT EOF(Datajfile) THEN
BEGIN
READ (Data-file, Skip);
READ (Datafile, A );
READLN (Data-file,Billet-length I T, A 1);
END; (end if not end of file I

END; ( end while not end of file I I
CLOSE (Datafile);

END; C initialize lengths I

(.pa)

PROCEDURE Initialize-labels; C modified 11/05/87 -- TFS I

This procedures establishes the display labels for
tours, activities, and quarters left I

BEGIN

Tour [1] :2 'First Tour ';
Tour [21 :2 'Second Tour ';

Tour [31 : 'Third Tour ''
Tour [41 := 'Fourth Tour '

Tour (51 := 'Fifth Tour ';

Tour [61 :' 'Sixth Tour ';

Tour [71 :2 'Seventh Tour ';

Tour [81 :z 'Eighth Tour ';
Tour (91 :) 'Ninth Tour '; t
Tour [101 : 'Tenth Tour 's
Tour [11 : 'Eleventh Tour '; "

Tour [121 :2 'Twelfth Tour ';

Activity I 'A' := 'Prof Trng '; C modified 11/05/87 -- TFS ,

Activity I 'B' : 'Prof Educ ';
Activity I 'C' : 'Joint Educ ';

Activity 'D' : 'Joint Tour ';
Activity I 'E' :2 'Fleet Unit ';

Activity I 'F 1 : 'Afloat Staff ';
Activity I 'G' 1 :z 'Shore ';
Activity C 'H' 1 :z 'Separation ';
TLength C 1 1 :' with 1 qtr left';
TLength C 2 1 with 2 qtrs left 's
TLength 3 1 : with 3 qtrs left';
TLength E 4 1 :: with 4 qtrs left';
TLength C S 1 :a with 5 qtrs left';
TLength 6 1 := with 6 qtrs left';
TLength 7 2 :' with 7 qtrs left'; .
TLength 8 1 :2 with 8 qtrs left';
TLength 9 1 :2 with 9 qtrs left';
TLength [10 1:2 with 10 qtrs left';
TLength [11 1 :2 with 11 qtrs left';
TLength E 12 1 :' with 12 qtrs left';
TLength [13 2 :z with 13 qtrs left';
TLength 14 1 with 14 qtrs left';
TLength I15 1 :' with 15 qtrs left';
TLength C 16 1 :: with 16 qtrs left';

END; C Initialize labels I
-i
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(.pa)

PROCEDURE Initialize-hilimits

( This procedure reads high limit data from a data file on the disk

VAR

T: INTEGER;
A: CHAR$
Datafile: TEXTs

BEGIN

Blankline (23, lOs
GotoRC (23, lls
WRITE (' Initializing the high limits using the file: , Hilidata)
Hilidata := CONCAT [Hilidata,'.hid')
ASSIGN (Data-file, Hilidata)i

RESET (Data-file)i

WHILE NOT EOF(Data-file) DO
BEGIN

READ IData_file, T (;

IF NOT EOF(Data-filel THEN
BEGIN
READ (Data-file, Skip);

READ IData file, A )i
READ IData-file, Skipi;
READLN (Data-file, Hilimit [ T, A 11;
END; ( end if not end of file if

ENDs C end while not EOF loop

CLOSE (Data-file);

ENDi C Hilimit procedure )

(.pa)

PROCEDURE Initialize-lolimits;

C This procedure reads low limit data from a disk file )

VAR

T: INTEGER

A: CHARS
Datafile: TEXT;

BEGIN

j Blankline (23, 10)1
GotoRC (Z3, 1(1

WRITE I' Initializing Low Limits using the file: , Lolidata)

pe Lolidata := CONCAT (Lolidata, '.od')s
ASSIGN (Data*file, Lolidata))
RESET (Data-file)w

WHILE NOT EOF(Data-file) DO
BEGIN
READ (Data-file, T (i

IF NOT EOF(Data-file) THEN
BEGIN
READ (Data_file, Skipl
READ IData-file, A );
READ (Data-file, Skipis
READLN (Data-file, Lolimit C T, A ])1

ENDi C end if not end of file )

END; C end while not end of file )

CLOSE Data-file i



END; ( Lolimit procedure )

( .pa

PROCEDURE DirList;
C

This is a simple program to list out the directory of the
current flogged) drive in accordance with filetype chosen.
MODIFIED BY RBA)

type

Charl2arr = array [ 1..12 1 of Chari
StringZO = string[ 20 Is
RegRec

record
AX, BX, CX, DX, BP, SI, DI, DS, ES, Flags Integers

end;

var

Regs RegRccs
DTA : array E 1..43 1 of Byte;
Mask Charl2arr;
NamR Stringzo;
X,Y,Error, I : Integer;

begin ( main body of program DirList )

FillCharfDTA,SizeOfIDTA),01; C Initialize the OTA buffer )
FillChar(Mask,SizeOflMask),0 ; C Initialize the mask )
FillCharNamR,SizeOf(NamR),0; C Initialize the file name )
Regs.AX :z $lAOO; C Function used to set the DTA )
Regs.DS :2 SegIDTAls C store the parameter segment in DS )
Regs.DX :2 OfsfDTAI , 1 . . . offset in DX }
MSDosIRegs); C Set DTA location )
Error := 0;

IF Choice * '1' THEN Mask :z '???????.nod'i
IF Choice = '2' THEN Mask := '.?????7??.&d's
IF Choice = '3' THEN Mask := '??????led',
IF Choice z '4' THEN Mask :- '????????.hid's
IF Choice = '5' THEN Mask :2 '????????.lod'i

C Use global search )
Regs.AX :z $4EOOi ( Get first directory entry 3
Regs.DS :: SegiMask) C Point to the file Mask
Regs.DX := OfslMaskl;i
Regs.CX := 22; C Store the option )
MSDosRegsE; C Execute MSOos call 3
Error := Regs.AX and SFF; ( Get Error return )
I :: 1; C initialize 'I' to the first element )

if (Error 2 01 then

repeat
NamnRIl :2 ChriMem(SegIDTA):OfslDrA,..*I i
I :2 I + I
until not (NamR[I-1] in P '..' 'I, o I .zoi;

NamR[OI := Chr(I-1l; C set stri;,g le,,gth because assigning )
by element does not set length

IF (Error i 01 THEN
BEGIN
X :: LENGTH (NamRI;
Y :X-4
DELETE (NamR,Y,41,
HRITELNINamR ;
ENDJ

while (Error 0 O) do begin

I

V". V - -
A".5V

W~ ~ ~ ~ ~ ~ ~ ~ ~~~~N- ,l~,P' ~ p ~~C*Cf*C'%*.%C,~£.



Error := 0
Regs.AX := S4FOO C( Function used to get the next ){ directory entry )

Regs.CX :2 22; < Set the file option I
MSOosl Regs ); C Call ISOos
Error := Regs.AX and SFF; ( get the Error return )
I := 1i

repeat
NamR[II := ChrMIem[SeggDTAJ:Ofs(DTAJ.29+IJ);
I := I + 1
until not NarRII-l] in I or II > 20;

NamR[O] := ChrII-l1;

IF (Error 0) THEN
BEGIN
X :: LENGTH (NamR);
Y :X-;
DELETE (NamR,Y,4j;
NRITELNI NamR
END; ( error if)

END; ( while do loop

endi ( of procedure DirList I

.01
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APPENDIX G
SWOPATH CALCULATIONS INCLUDE FILE

{ This file contains the following procedures

Ask-for-years

Calculat ions

PROCEDURE Ask-for-yearss "

VAR ,-

Years-wanted,
Qtrswanted: INTEGERs

BEGIN

REPEAT ( until NRYears answer is an integer

REPEAT C until NRQuarters answer is an integer

Blankline (23, 1);
WRITE (' Choose 0 years & 0 quarters to quit.1);
DELAY 12OO0);
Blankline (23, 1);

REPEAT C until correct answer )

Blankline (24, 1)s
WRITE (' Do you desire to reiniialize','',

'(set to zero) yrs A qtrs? (Y/NJ ';
READ (Kbd, Answer))
Correct-answer (Answer, Ok answer ))
UNTIL OKanswer = true;

IF Answer in ['Y','y'] THEN
BEGIN
NRl uarters := 0s
YRCount : s 0

Quarter 0s
TempCount := 0;
END; (reset yrs and qtrs to zero t.
Blankline (24, 1)s
WRITE ( 'How many years: <CR>and quarters: <CR>do you want to run the model?'

GotoRC (24, 16);

M$I-) READ (Years-wanted) (SI.)s "
Ok-answer := (IORESULT = 01s (TURBO PASCAL function to check input type I

IF NOT Ok-answer THEN Invalidanswer;

UNTIL Ok-answer = true

GotoRC 124, 34 ;
($I-) READ IQtrs-wanted) ($I+);
Okanswer :x (IORESULT z O) (TURBO PASCAL function to check input type }

IF (Qtrs-wanted < 0) OR (Qtrs-wanted > 31 THEN OKanswer :z falsei

IF NOT Ok-answer THEN Invalid-answer;

UNTIL Ok answer = true;

NRQuarters := ttrsyanted + (Yearswanted * 41)(

IF (Qtrs wanted * (Years-wanted 41 = 01 THEN
BEGIN
Color I white, redl; $

o2) 02 ' 4'
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t

Blankline (Z4, 11;
WRITE ('You have chosen 0 yrs A 0 qtrs. Returning to selection menu.')h
DELAY (2000)1
Color ( white, blue);
Blankline (Z4, 1)i
EXIT, C Exit from ask for years procedure
END; C if NRquarters 0 O

Calculations;

END; Ask_foryears) 'K

C pa)

PROCEDURE Calculations; C Modified 20 October 1985 -- RBA }
C Modified 05 November 1897 -- TFS "

VAR

Temp,
Temporary: REAL)
TT,
LL,
L: INTEGER)
AA: CHAR;
Datafile: TEXT;
Transfers: TwoDimReal;

BEGIN

Toomany: :false;
Blankline (24, 1);
WRITE ( ' Beginning calculations. '

QtrCount:= 0; { initialize quarter counter }

FOR TT := 12 DOIJTO 1 DO ( initialize stocks)

BEGIN

FOR AA := 'A' TO 'H' DO

BEGIN

FOR LL :: I TO 16 DO
BEGIN
Tempbillet_node (TT, AA, L]: Billet-node [TT, AA, IL];

END; C LL loop }

END; C AA loop )

END; C TT loop L
REPEAT
QtrCount := QtrCount + 1) C increrent quarter counter }

FOR T:= 12 DOHNTO 1 DO
BEGIN (T Locp)

FOR A:: 'A' TO 'H' DO

BEGIN (A :co - mathematical calculations)

L:z li le,'rth :f billet nodes in quarters)

Beginning of modifications £5 )35

REPEAT -'' fficers down one quarter "
TempBillet-node I T, A L Tc-pBilletnode I T, A, L+1];
Temp-billet-node 1 1, 4 • : 0.0;
L := L + 1;

UNTIL L : 16 8 . 7 -- TFS I

C compute transfers I

IF T <> 1 THEN
BEGIN
Transfers I T-l, A I

ITempBillet _Node C T-i. 1 1 ] * Transfer-Path [T-l,'A',A]) +
ITenpBillet _Node T -1, I I * TransferPath CT-1,'B',A]i +
(TempBillet_Node I T-1, C. I ] * TransferPath CT-l,'C',A]U

K
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ITempBillet_Node I T-1, '0' , 1 1 * TransferPwth (T-l,'D',A( +
(TempBilletNode I T-l, 'E' , 1 1 * TransferPath [T-l,'E',A]) +
(TampBillet_Node I T-l, 'F' o 1 1 * Transfer-Path [T-l,'F',Al)
(Temp BilletNode I T-l, 'Go , 1 1 * TransferPath T-,'G',A]};

C compute temporary stocks

Temporary := TempBilletNode [ T, A, BilletLength I T, A lb)

t sum transfers and temporary stocks

TempBillet_Node C T, A, Billet-Length I T, A I]:=
Transfers IT-1, A] + Temporary;

C compute total stocks }
Final totals := false)
Billettotals (T,A);
END

ELSE ( now T equals 1
BEGIN C 11/05/87 -- TFS )

Temporary := Tempbilletnode C T, A, Billet-length I T, A 1;b

IF A <> 'E' THEN
BEGIN
Tempbilletnode I T, A, Billet-length IT, A I]:=

Temporary;
END

ELSE
BEGIN
Temp_billet_node C T, A, Billet-length C To A 11

Temporary + Accessions;
END; ( IF A = E)

Finaltotals := false;

Billettotals (T,A); "
END; (if t =0 )

C End of modifications 10/Z0/8S )

C test for Hi limit 3

IF Tempbillettotal I T, A I > Hilimit C T, A I THEN
BEGIN
Violation := true,
H igh-warning;

IF Stop-calcT THEN EXIT;

ENDi (if high warning)

C test for Low limit -

IF Tempbillettotal I T, A I < Lolimit C T, A I THEN
BEGIN
Violation := true;
Lowwarning;

IF StopcalcT THEN EXIT;

ENDi C if low warning .
END; C A Loop )

END; (T Loop and mathematical calculations)

UNTIL (QtrCount z NR&Karters; OR Toomany;

IF NOT Violation THEN
BEGIN
TempCount := TempCout + QtrCountw
YrCount := TRUNC ITempCourt/4)(

IF ((YrCount * 4) > Tempcount) THEN YrCount :2 YrCont - 1;

Quarter := TempCount - lYrCount C 41s

FOR TT :2 12 DONTO 1 DO
BEGIN

FOR AA := 'A' TO 'H' DO

%



BEGIN

FOR LL 1 TO 16 Do
BEGIN
Billetnode (TT, AA, LL] TempBilletnode [TT, AA, LL];
END; ( LL loop 2

END, C AA loop }

END; { TT loop )

Final totals := true;

All-billet-totals s

ENDi ( violations if )

ENOD (calculations)

p
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APPENDIX 1

SWOPATH SCREENS INCLUDE FILE

( This file contains the following procedures

Ochoices C modified 11/05/87 -- TFS )
0changes
Frompathscrn

To-pathscrn
3

PROCEDURE Dchoicess

C This procedure provides the display screen and answer evaluation
for the choices indicated 3

VAR

Okrange,
Ok tour,
OKactivity: Boolean;

BEGIN

Oktour := false)
Okactivity := false;
GotoRC 11, 1);
NRITELN ( ',Chg..var); C 11/05/87 -- TFS 3
HRITELNiNRITELN)
NRITELN TOUR ACTIVITY' ) %
NRITELN$
HRITELN 1. FIRST A. PROFESSIONAL TRHG )
IRITELN 2. SECOND S. PROFESSIONAL EDUC 'i
NRITELN 3. THIRD C. JOINT EDUC I)$
NRITELN 4. FOURTH D. JOINT TOUR
WRITELN S. FIFTH E. FLEET UNIT
HRITELN 6. SIXTH F. AFLOAT STAFF
NRITELN 7. SEVENTH G. SHORE 3;
HRITELN 8. EIGHTH H. SEPARATION 31
NRITELN 9. NINTH 'l
HRITELN 10. TENTH' I
NRITELN 11. ELEVENTH' 3;,
WRITELN 12. THELFTH' %

GotoRC (22,5);
NRITELN 3 TOUR: (type nmer<CR>l ACTIVITY: (type letter)' );

REPEAT C Until Ok-tour true }

REPEAT C Until OK-activity true 3

IF NOT Ok tour OR NOT Okrange THEN
BEGIN
GotoRC 122, 14);
M$I-) READ ( T ) M+I.) (read TOUR nanber but first cancel I/O 

( checking to prevent error if non integer
C key is struck accidentally. Then turn back on )

Ok_tour :- (IORESULT = 03 ( TURBO PASCAL I/O error check. If input )

( was in fact correct i.e. an integer then )
( the TB furnction IORESULT will return a 0 )

IF (T >= 1) AND IT <= 121 TIEN 0krange :- true;

IF IT < 1) OR (T > 12) THEN 03' range := false;
IF NOT Oktour OR NOT Ok range THEN Hronganswer;

END; C Ok tour correct Lf

UNTIL I0k-tour AND Ok-rangel truei 3W
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IF NOT Okactivity THEN
BEGIN
GotoRC 22, 46;r

READ fkbd, A I; (read ASSIGNMENT letter)
A := UPCASE ( A I;
First := 'A'; Last := 'H'; OkRchoice := truei

Correct-choice ( A, First, Last, Okchoice);
Ok-activity := Okchoice;
END; C if not oK activity I

UNTIL 3OK-tour and OK-activity I true;

Clearscreen;

END; (choices)

(.pa)

PROCEDURE Dchanges;

C This procedure provides the choice menu display arid
also evaluates the responses I

BEGIN

IF NOT (POS 3'.',Nodedata) = 0) THEN Strip (Nodedatal;
IF NOT (POS ('.',Arcdatai 03 THEN Strip (Arcdatair

IF NOT (POS ('.',Lengdata) = 0) THEN Strip ILengdata)r
IF NOT (POS 3'.',Hilidatal = 03 THEN Strip (Hilidatal;
IF NOT (POS ('.',Lolidata) = 03 THEN Strip (Lolidata);

Clearscreen;
GotoRC 13, 5))
HRITELN 3Chg var);
HRITELN;
HRITELN I' Data: Data files:');
HRITELN;
GotoRC (8, 1))
HRITELN 1' 0. ',Choice-zero);
NRITELN 1' 1. Number of officers at each assignmnt: ', Nodedata i'
WRITELN ' 2. Transfer path percentages: ', Arcdata Is
WRITELN 1' 3. Assignment tour lengths: ', Lengdatal;
HRITELN (' 4. High limits: , Hilidata Is
WRITELN 3' S. Low limits: , Lolidata Is
HRITELN;HRITELN;

REPEAT (until choice correct I
GotoRC 16,13;s
WRITE 3' Type your selection ro.l.2,3,4,5]: '
READ (Kbd, Choice); (read input into var selection)
First := 'O'0 Last := '5' OKchoice := true; (inputs for correct_choice

Correct-Choice (Choice, First, Last, Ok-choice); C procedure.

UNTIL Ok-choice true;

END; (Ochanges)

(.pa)

PROCEDURE From-pathscrnI

4 This procedure simply draws the illustration on the screen

BEGIN

Clearscreen;
WRITELNI /--- 1

WRITELNI / ';

WPITELN' / '
NRITELN( /-... ..--
HRITELN' / I
WRITELN' / I

4 4%I



-RTL( --------- rr vr r rr r n '~ w rr r

IIRITELN('
HRITELNI' --------
NRITELH(' < )

WRITELNI '3
WRITELN' --------
NRITELNI'
NRITELN('
NRITELN(' ------
NRITELN(M3

WRITELNI )
WRITELNE 'I
WRITELNI 3
WRITELNI (
WRITELNE H

END; C Promspathscrn 3

(pa)

PROCEDURE To..pathscrn;

CThis procedure simply draws the illustration en the scren

BEGINr

Clearscreen;
HRITELN I' ------
NRITELN3*;
NRITELN V s

NRITELN VH
WRITELN 3*H
HRITELN ---- ---- ----
NRITELN *,&
NRITELN I*H
NRITELN ---------- ;-
NRITELN > 3

NRITELN C*H
NRITELN ------ /-------
NRITELN I ;.-
NRITELN /13
NRITELN --- --- --- -- *)s 9
NRITELN V/H 

.
NRITELNC /3;9
NRITELN ----------- '

END; C to pathscrn

%
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APPENDIX I

SWOPATH DISPLAYS INC LUDE FILL

Dispbillets

PROCEDURE Djsp Assigni

This procedure provides the activity v.s. all tours choices and displays

VAR

X: INTEGERs

BEGIN

REPEAT unztil finished
Finished:= false
Clearscreeni
Center 103, 'Whiich activity are you interested in' Ii
WRITELNW~RITELMWRITELNs
WRITELN 11 A. Professional Training'Is 11/0S/67 -F.

WRITELN I'* B. Professional Education' U
WRITELN I' C. Joint Educ I
HRITELN 1'0. Joint Tour
WRITELN (' E. Fleet Unit Ii
WRITELN 1'F. Afloat Staff'11
I4RITELN 1' G. Shore 'Ii
WRITELN 1' H. Separation'll
WRITELN

REPEAT until choice correct
GotoRC (18,151)
WRITE ('Type your choice: ')
READ ;Kbd, Al; read input into var selection
A :z UPCASE (AlU
First := 'A') Last :='H'; 01'.-choice :2true&
Correct-choice I A, First, Last, OI-choiceb;
UNTIL Ok-choice atrue
Billet-total I T, A I := Billet-node [ T, A, 1 1

Billet node CT, A, 2 1 + Billet node T 1. A, 31#
Billet node CT, A, 4 1 0 Billet-node T 1, A, SI#
Billet-node CT. A, 6 1 * Billet -node CT, A, 7J#
Billet-node I T, A, 8 ! Billet-nod.e T. A, Q I
Billet node CT, A, 10 1 + Billet node CT, A, 11 1#

'.Billet-node CT, A, 12 1 + Billet node CT, A. 1' I
Billet _ node CT, A, 14 1* Billet-node CT, A, 151#
B iIst-node IT, A, lb 11

C learscreeni
WRITELNi
WRITELN I' for ',Yrc-ounrt,' ye'Sirlsl and

dQuarter,' qua t er Is ca cu. a t ia's
HRITEIN%
WAITELN 11' For!'., Actx'dit 1 I A Iii

GotoAC 1b, 1);
WRITELN (I TOURS,.l
HRITEML
G1 .tcQC 18, 101s
HP17ELN I 'FIRST SECOND THIRD FOURTH FtIFH 7 A"'m
GotoPC 114, 811
WRITELN b 'SEVENTH EIGH4TH ;II;TH TENTM f lE,'E'IN 4(S

GotoRC 1I0, Xi;
Billet-total I T, A I' Billet node CT. A. I

-4r .4e
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Billetnmode I T, A, 2 1 + Billet-node I T, A, 3 +
Billet-node I T, A, 4 1 + Billet-_node IT, A, 5 +
S xIllet-node I T, A, 6 1 + Billet-node C T, A, 7 1 +
Sillet-node T, A, 8 1 + Billet nosfe I T, A, 9 1 +
Billet-node T, A, 10 1 # Billest-node I T, A, 11 1 +
Sit tnode I T, A, 12 1 + Billet-node C T, A, 13 1
B ilIletniode I T, A, 14 + Billet-node C T, A, 15 1 +
Billet-node I T, A. lb L

WRITE I ROSJO iBillet-total ( T, A 11:101i~

FOR T 2 TO 6 DO
BEGI N

GoR i10, i

Billet-total C T. A I :=Billet no~de C T. A, 1 +
Billiet node T, A, 2 1 + Billet-node T, A, 3 1 +
Billet node CT, A, 4 1 + Billet-node T , A, 5 1 +
Billet-node I T, A, 6 1 + Billet-node I T, A, 7 1+
Billest node C T, A, 8 1 + Billet-node T , A, 9 +
Billet _node ( T, A, 10 1 + Billet-node T , A. 11 1 *
Billet node C T, A, 12 1 + Billet- node I T, A, 13 1 +
Billet -node I T, A, 14. 1 + Billet-node C T, A, 15 1 +
Billet node I T, A, 16 It

HRITE IROLINO B6illet-total C T, A 11':1011j
ENOi ,

GotoRC 116, X's

Billet-total I T. A I !- Billet-_ ode ( T, A, 1 1 +4
Billeat node I T, A, Z Billest-node T, A. 3 1 +
Billet nods C T, A,.C. ] * Billst-node T , A, 5 1 +*
Billet no~de C T, A, 6 ) + Billet node T , A, 7 %
Billet nodes ( T, A, 8 1 - Billet node CT, A, 9 %
Billet r4ode I T, A, 10 1 * Billet node CT, A, 11 1 +4
Billet rode CT, A, 1.: 1 * Billet-node C T, A, 13 1 +

Billet node T , A, 14. 1 # BLilet-node I T, A. 15 I +*
billet mode T , A, lb It

1.011! iROIUdO 'illet-total ( T, A 11 10'.

;OR T - 870 12 00
BEGIN

billet total C T, A C*Billet .c-de I T, A. I +
Billet mode I T. A., I* 8B.llet nodeC T, A, 3 1
Billet node C T. A, I. J B illet node T, A, S 1
Billet node I T. A. ; - Billet mode I 7, A, 7 1 +
Billet node T , A, S i - Bllet no~de CT. A, 9 1
billet mode I T. 1, 10) 1* Billet node I T, A, 11 1 *.
billet node ( T. A. I: - Rillet node I 7, A, 13 1 +
Billet nof C T. A, I. Billet node I T, A, ISI
Billet fod t T. A. l

wPl'! ROUNDO ihelit total . T A ,121
F 140

OTPEAT *.a'til anser cj'-e' S
e d'tt I1I. Do ,ou. destie t , %*a &,"vr activittj brealkout' I Y/N Ii

HAD0 ' Kbd. Answarit
01m armwer - t "e,
rorqact ar,,,-e,- Anw,. 31, 6--oe

I-WTL Olt arsw.er r tr,el

!Arsfe,' ii-,

of i IN

lea, II ei

-1.

A^. r 1,L 11 or Wr, r W



END; DispAssign

.pa

PROCEDURE DispTours)

This procedure provides the tour v.s. all activities choices and displays

VAR

Ok-range,
Ok tour,
Okactivity: Boolean;

BEGIN

Ok.range := false;
Ok_ tour := false;
Okactivity := false;

REPEAT until finished
C learscreen;
GotoRC (3, 5s;
CENTER (3,'Which Tour do you wish to see displayed?' )
WRITELN;WRITELN;
HRITELN (I TOUR ';
NRITELNI
HRITELN (' 1. FIRST 'I
HRITELN ' Z. SECOND ' ;
HRITELN (' 3. THIRD )
NRITELN (' 4. FOURTH ;
WRITELN (' . FIFTH
WRITELN (' 6. SIXTH I
HRITELN t , 7. SEVENTH *I

HRITELN i' 8. EIGHTH '

NRITELN ( 9. NINTH' );
WRITELN (' 10. TENTH')i
NRITELN ' 11. ELEVENTH' );
WRITELN (' 12. TWELFTH';1
GotoRC 122, 5);
NRITELN I TOUR: (type number<CR>I' ;)

REPEAT Until Ok-tour and Okrange both true
GotoRC 122, 14)1
$I- READ I T ) $I+ ; read TOUR number but first cancel I/O

checking to prevent error if non integer 'WI

key is struck accidentally. Then turn back on
Ok-tour := IIORESULT = 0)1 TURBO PASCAL I/O error check. If input

was in fact correct i.e. an intsgsr then
the TB function IORESULT will return a 0

IF IT >= 1) AND IT <x 12) THEN OK-range :- true
IF IT < 1) OR (T > 121 THEN Ok-range :: false;
IF NOT Ok-tour OR NOT Ok._range THEN Hronganswer;

UNTIL (Ok tour AND Okrangel = true;
FOR A := 'A' TO 'H' DO
BEGIN
Billet-total C T, A I :z Billet-node I T, A, 1 1 +

Billet-node [ T, A, 2 1 + Billet-node I T, A, 3 1 +
Billet-node I T, A, 4 * Billet-node I T, A, 5 1 +
Billet-node [ T, A, 6 1 + Billet-node [ T, A, 7 ]
Billet-node I T, A, 8 1 * Billet-node [ T, A, 9 1 *
Billet-node [ T, A, 10 1 * Billet-node C T, A, 11 1 +
Billet-node T, A, 12 1 + Billet-node I T, A, 13 1 +
Billet-node C T, A, 14 1 + Billet-node [ T, A, 15 1 +
Billet-node I T, A, 16 1;

END; for loop
11/05/87 -- TFS

C learscreen;
RITELN I' For ',Yrcount,' yearls) and ',Quarter,' quarter(s) calcula

tions. ' I$

71

' 'a€,: ,, "% .' w'",':,-.-'%.,.", V-.'" v..',"/;.r:' : ." ""r-' v ' ;' ,V :' ' I
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WRITELN 1' For: ',Tour (T Ili
WRITELN 11'
W'RITELN 1' Activity: Nv~znber of officers' 3i
&'RITELN 1' )

NRITELN 11' Professional Training :'p ROUNID IBillet_ total ( T, 'A' 1):10)1
WRITELN (IIl
HRITELN (I Professional Education :,ROUND (Billet-.total [ T, 'B' 1):10)i
I4RITELN 11 .)1Ir
HRITELN 11' Joint Educ : ,ROUND (Billet_-total ! T, 'C' J):101)
WRITEIN 11'
HRITELN I' Joint Tour : ,ROUND (Billet_-total E T, '0' )1:10)i
HRITELN (I Ili
WRITELN (I Fleet Unit :,ROUNID (Billet_-total ( T, 'E' )3:10)1
WRITELN I' i
NRITELN (I Afloat Staff : ,ROUND (Billet-.total I T, 'F' 1):10);
NRITELN (' '.1

WRITELN (I Shore : ,ROUN4D (Billet-total I T, 'G' 1):10), .l
WRITELN (' '31 %

NRITELN 13' Separation : ,ROUND (Billet_-total I T, 'HI' 1):10)$
1'RITELN (I IliV'

Tour-sum E T I := Billet_-total I T, 'All + Billet-total I T, 'B'] +
Billet-total C T, 'C'l + Billet_-total CT, 'D'I +
Billet-total I T, 'Ell + Billet-total CT, 'F'] +
Billet-.total I T, 'G'I + Billet-total C T, IH'];

NRITELN I' Total officers : ,ROUND (Tour_sum C T 13:10)i

REPEAT until answer correct
Blankline (24,11;
WRITE (I'Do you desire to see another tour breakout? (Y/N) Il
READ fKbdp Answer);
Ok-answer := true;
Correct-.answer (Answer, Ok-answer),
UNTIL Ok..answer =true)

IF Answer in C 'Y','y'1 THEN
BEGIN
Dispjtoursi
END i

IF Answer in C 'N','n' I THEN Finished true)

UNTIL Finished = trues

Clearscreens

ENDI DispTours

* pa

PROCEDURE Disppathsfromis

This procedure displays the transfer path percentages FROM

VAR

Ok-selec tion,
Ok-tour,
Ok-.activity: BOOLEANI
ZZ :CHARI

RR I!ITEGERi

BEGIN

0k tour -.a falseil
Ok activity :z falsei
Finished :2 falsoi

REPEAT until finished%
%S

REPEAT until tour/activity selection ok -

Ok-selection :2 trues %V
Clearscreenj
Chg..var := 'Wh*ich assignment do you wish to see the transfer paths from?'i
Dchoicesi

"%



Clearscreen;

IF (T =12) THEN
BEGIN
OW-selection :=false;
Color ( white, red));
Blankline (24,1);
WRITE (' There are no transfer paths from Twelfth Tour assignments.'I
DELAY 12000)$
Color ( white, bluels;%
BlanKline (24,1);
END; if tour 12 is chosen

IF A in ('H'] THEN
BEGIN
Ok selection :=false;
Color ( white, redl;
Blankline (24,1);
WRITE (' There are no transfer paths from Separation assignments.' 1;
DELAY (2000)s
Color I white, blue);
Blankline (24,1);
END; if tour 12 is chosen

UNTIL OK-selection = trues

From~pa thscrni
GotoRC (6, 5)1
WRITELN (' Display for 'i;
GotoRC (7, 5);
W'RITELN (I ',YrCount,' years and' i;
WRITE I' ',Quarter,' quarters' i
GotoRC (10, 5);
WRITE (' FROt1' 1
GotoRC(ll, 2);
WRITE (Tour I T 1,Activity I A Ili
GotoRC (13, 6)1
WRITE (ROUND (Billet-nodoCT,A,l~i,' offhcers'li
WRITE ( * will be transferred.' I;
R 1;
RR 2s
FOR ZZ := 'A' TO IHI DO
BEGIN
GotoRC ( R, 40);tN
WRITE ('TO ', Tour I T~l Iv Activity [ ZZ Ili
GotoRC (RR, 42 );
WRITE (-,tTransferphTAZlCi 0, or '

A R ROUN4D ((Billet-node(T,A,lli.' Transfer-path(T,A,ZZ)I(,' officers' I;

RR AR + 3;
END;

REPEAT until answer correct
Blankline (24, li;
WRITE ('Do you desire to see anotl--r '-ir-fer path breakout? (Y/Nl Il %I N
READ (Kbd, Answerl;
Correct-answer (Answer, Ok-ans.er-,
UNTIL Ok-answer z true;

Ok-tour :a false; to prevent P, - 4'
Ok-activity :-false; repeating -'.

IF Answer in ('N','n'J THEN Fii''- 1 e'
UNTIL Finished a true;

END; Disppaths~from

.pa

PROCEDURE Djsp-paths-to; Al
This procedure displays the tansfe- .i'- c'tages TO

si



VAR

Ok-tour, l

Ok _activity: BOOLEANI
ZZ CHARs
R, * l
RR INTEGER 1
Total: REAL;

BEGIN

Ok _tour != false;
Ok-activity :=falsol
Finished := false;

REPEAT unm'til finished

REPEAT ui~tl ok selection

Ok-selection ;2 true;i"
C learscreeni
Chg-yar :x 'Which assigntient do you wish to see the transfer paths to?';
Ochoicess

C learscreen;
IF IT =11 THEN
BEGIN
Ok selection :x fallis
Color I white, red))

Blanklin. 124,11;
WRITE I ' Ther* or* no transfer paths to First Tour assigmeents. 3;
DELAY (200011
Color I white, blue i;

END; if tour 12 is chosen

UN4TIL Ok-selection =t rue I

Topathscrni
GotoRC i6, 55);,
HRITELN I' Display for ')I
GotoRC (7, 551)
WRITELIYrCo.w't,' years aMd4,11
GatoRC 38, 55);
WRITE lQuarter,' quarters' I;
GotoRC (10, 551;
HRITELN I' TO' ii
GotoRC ill, 551;
WRITELN ITour I T ],Activity I A Ili
GotoRC '18, '.5);
WRITE I 'NOTE: Percentages reflect 'he Z of'li;
GotoRC (110, 'S; -

WRITE I 'officers transferred OUT OF the'll a.

GotoRC '20, 45)1
WRITE I 'indicated "FROM" assig-uiment. ' '

RR : 2 21
Total :z 01

FOR ZZ :z 'A' TO 'G' 00 R

BEGIN
GotoAC I R, 1li1w
WAXTEIN I 'FROM ', Tour I -1 1. Activity CZ Ill,
GotoRC IRA. lii
WRITE I ' Transfer path(T-1.ZZ.AIOOI0 4.0,'/ or

ROUNDO ISil~ot-nod(T-L.Z.13ISI3'rosisforpath(T-1,ZZ.A i i.' o**I-ets

Total. Total # flsillot nod.CT-l.U.1II*lTransfer pth(T-1,ZZAl ii

PA P R*3

GctoAC 113. S3,1
WRITE 'AIAjdO I Totali. officer-ti,



REPEAT until answer correct
Blankline 124,1i1
WRITE I 'Do you desire to see another transfer path breakout? (Y,%N 'I;

READ IKbd, Answer) -

Correct-answer (Answer, Ok-answerls
UNTIL Ok-answer = true) r

Ok tour := false$ to prevent procedure from

Ok-activity := falses repeating endlessly

IF Answer in ['N','n'] THEN Finished:: Truei

UNTIL Finished = truei

END) Disppathsto

pa

PROCEDURE Disp-billetss

This procedure provides the billet by tour length choices and displays

VAR

Officer-totals: REAbi
X : INTEGER)
Finished,
Oktour,
Ok-activity: BOOLEANs

BEGIN

Ok.tour :: false!
Ok activity :: falsel

REPEAT until finished
Clearscreen
Chgvar :a 'Which assignment do you wish to se?'i
Dcho ices
C learscreens
WRITELNIHRITELN
WRITELN (' After , Yrcount,' yearls) ',

Quarter,' quarterls) *I)
WRITELN I' ',Tour CTI,' ',Activity Ai]))
WRITELN I' Tour Length of ,

Billet-length ITA|,' quarters.' Is

HRITELN I' Officers assigned:') l
WRITELNt
Officer-totals :z O

FOR X :z 1 TO 16 DO
BEGIN
WRITELN I ',ROU4IBjllet node E T, A, X I1,' , Ti.ength I X 11,
Officer totals :2 Officer-totals + Billet-node C T, A, X 'p
END t do loop

NP! TE LN
HRITELN I ' The total nuber of officers assigned is '

ROUO (Officer totals, I i

REPEAT until answer is correct

Slankline i2',l
WRITE I 'Do you desire to see another assignment? I/1,NI ' !
READ IKbd, Answerl i
Correct answer lAnswer, Oka nsweru 

-i

UNTIL Ok answer 2 trusi

IF Answer in C 'N' ,'n I THEN Finished:2truei

UNTIL Finished : trues

Lear-screeni

ENDt Osp billet nodes

P
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