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1. Introduc tion

1. 1 Problem background - Changes in policy dictated by higher

authority ~oup1ed with fluctuations in Congressionally au thor ized fund s,
available training aircraft, PCS funds, student pilot accessions, fleet

force levels, squad ron manning levels, and pilot continuation rates have
kept naval aviation training in a constant state ~f flux. Many of these

changes occur on very short notice and require an urgent response at

• senior command levels. The present training management system handles

each of these demands on an ad hoc basis , generally by send ing requests
through th~ chain of command for statements of expected impacts and
recommenda:ions for accommodating action. Accommodating plans rely

• heavily on intuition garnered from long associatIon with the flight

training commu.iity. Impact statements are generated for these intuitive

plans after long and laborious hand computation of student flow resulting

from these assumptions. In order to respond in ~he time allowed , most

calculations are based upon broad assumptions and crude planning factors.

Results ate equally crude approximations of impact and are neither

subject to audit nor reproducible at a later date. Predicted impacts

are thus often accorded little weight by authorities directing changes.

I • • -~~~~~~ •-~~~~~~~~~~~~~ ---•—~~~~~~~~~--~~~~ • ••  - • .  --~~~ • • , • - - -—.-~~~~~~ • •



~‘1•
~
.—.---

. ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ,
~~~~~~

•
_- - -

T— 398

The dominant ind icator of historic change in flight training

requirements is tue e~tnual Pilot Training Rate (PTR). Figure 1.1

delineates the pr2ci’itous changes in this ‘bottom line ’ Index brought

about by external demands on the system. Also displayed in Figure 1.1

are the actual FIRs at a measure of the system ’s responsc to the

changing requirements. (This figure was prov ided through tLe courtesy

of the Staff , Naval Education and Training Command.)

F Aside from the crisis situation created in the training system

by the external ptrturbatlons referred to above, there are enough

factors inherent ~n the I light training process to inhibit the eff lea—

cious flow of students through the system . Environmental factors alone

are a continuing signi..icant consideration. Implementing technological
• advances in aircraft, flight simulators, and flight support training

• techniques lead to changes In flight hours , syllabi , and the allocation

of primary reso~rces. The list of influences leading to internal changes

to the system could go on and on. The resulting imperfec t scneduling of

flight training involves a major drain on manpower assigned to naval

aviation. Training conducted by the Naval Air Training Command (NATRACOM)

and the Fleet Readiness Squadrons (FRSs) consumes about one—third of r

the total resources available to the entire naval aviatior establishment.

Frequent changes and the dynamics of the student flow process present the

planning, management, and operating process with details of such magnitude

as to defy any kinc’ of systematic manual treatment.

1.2 ~lecjo irement - It has been recognized that a system needs to

be devised which c~•n provide dynamic scheduling of student flows in

response to changing Na~.y needs. This system must consider not only

throughput requirements for trained pilots, but the capacI ty of each

segment of the training pipeline as well. The capacity tc. generate

flight hours for training is influenced by many factors, some uncontrol—

• lable and others controllable. To name a few, there are the environmental

fac tors of weather and daylight hours per day. In the NATRACOA this

• usually creates a l.trger capacity to train in summer than in winter so

that the student population experiences an accordlon—like action as it

— 2 —
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progresses through the system. Th~sc condit ions alone o ter render the

putative planning factors ineffective and mislead ing.

Other factors such as base closures, CV deck availability, aircraft

type , aircraft inventory , flight simulators, Instructors, support personnel ,

support facilities , aJrspace regulations , air traffic regulations, syllab i, 
-

•

operating funds, and ~
.
~iality of student input all have a pronounced effect

on the timely flow of students through the system ; howev.~r, it is not a

simple matter to predict the impact before the experience. The resulting

imperfect scheduling causes PTR shortfalls and/or expensive student pools

in the NATRACOM, niversionary assignment upon designation , e,~cessive time

to train in some FRSs and empty fleet seats.

1.3 Concept — The application of automated data processing equipment
(ADPE) , coupled with a data base generally acknowledged to have a high degree

of credibility, provides the opportunity to develop a qu ck—response capabil-

ity, to react to precipitous real or proposed changes in tra-tning resources

• and/or training rate. This offers a twofold capability responsive to the

conditions describ~d in subparagraph 1.1 above.

a. It sttould alleviate the requirement for a spasm response so

often characteristic of crisis management today. Timely solutions to “what

if” questions, characterized by a clear and defensible identification of

maximum achievable production rates, necessary reallocaticn of available

resources and attendant costs can provide senior echelons in the naval

air training establishment the necessary information to effectively ward

off the haphazard cut—till—it—hurts type of arbitrary management of budgets.

Similarly, these solutions will allow quantitative compar~.son of alternative
• sources of action under current operational contraints.

• b .  It should become the backbone of the routine management

information system. It would provide a common structure ~or discourse
among the different planning management and operating levels involved

• in flight training. Ample latitude for differences of opinio~i would

exist, but differences of opinion would have universal pivot points

where the effect of the differences could be measured quantitatively. J

• 4
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A.1cerna t~ vt- course s of action could be evaluated for  internal and externa l
co~~and deci:dons. As the rout •~o function be omes more dominant, the

function in (a) above should diminish in its frequency of applications.

An automated management information syst~on is viewed as a coherent

family of models covering a wide range of considerations and objectives. L
In no sense is such a system seen as a “push button ” solution to management

situations. The system would project the results ol a plan , but  would not -
•

produce the plan itself. Managers should continue to manage and such a

system w~ll provide much better tools for getting their job done. The

eff ec t ive im~ilement ation of the system would require a staff member to have

intimate knowledge of a model ’s data requirements and its treatment of those
data to meet certain objectives. As one step IlL this direction , a Dynamic

Student Flow Model (DSFM) was developed.

-
• 1.4 DSFM — The DSFM is a computer—based sys’em for producing flight

student i.aput and output  schedules including data f or analyses of internal
pipeline Elows. The schedules are produced for a time period of interest,

say f ive years , and reflect the given planning criteria , e.g., level
monthly output. The structure of the DSFM is a r’etwork where the arcs

• represent the various phases and locations of training phases. Every

• arc in the ne twork has a time duration and capacity to train parameter

which is applicable at the actual week of entry bite the phase. This

feature lends the dynamic dimension to the model. Since we allow these

• parameterc to vary with each week of entry into each phase, there is a

• large num’~er of individual phase arcs in any network of real interest.

In addition, there are arcs for student input and output plus arcs for

the students already on board. At the heart of the DSFM is a rigorous,

optimizing algorithm which ensures that every solution delivers the

maximum output of graduates under the stated condi:ions (constraints).
Moreover, of all maximum output solutions (should there be more than one),
the given solu t ion h as the minimum total time to train. The algorithm

which guarantees these two properties , i. e . ,  max f low—m m t ime , is referred

to as the “Ceneral Minimal Cost Flow” algorithm in Reference [1]. With

respec t to thLse two properties , any requiremen ts or performance projections

— 5 —
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would 0t very def-~asibIt~ even under the most critical s c r u t i n y .

The current vei .,ion of the DSFM is a primitive step towards a more

versatile model. The term of reference for this version is PATHFINDER.

Considerable manual calculations on the input data are required to make

the inputs acceptable to PATHFINDER. Also , it is important to spend some

time in investigating ways of improving the computer running times of the

model. Even during the preparation of this report , considerable improve-

ments have been ina~’e in automatically producing a wide range of summary

reports on DSFM solutions. The detail in the DSFM solutions is enormous

and for some staff an~’iyses , this level of detail will be important . For
-

• other purposes, tiinimum detail with identification of trcnds would suffice.

It is recognized that the desired levels of aggregation on DSFM solutions

will be many and varied .

- - 
1.5 Capabilities — The use of the DSFM through a responsiv e data

çr ~ccssing system would give the Navy the following particular capabilities.

a. Producc a schedule of student inputs by week over a one—to—

five—year projected period stating the requirements for an optimal student

• flow through all the pipelines. When the expected scenar o changes, a new

schedule could be produced with minimum effort and time. If only the

annual Pilot Train 4ng Rate (PTR) is changed , then the new schedule could

be produced with no additional staff effort.

b. Dete~xaine the maximum throughput of the training system for

a given scenario.

c. Determine capacity to train required by weeks, phase, and

• location to produce a given set of PTRs .

d. Determine where the training bottlenecks are in the system.

• e. Deternine where excess capacities exist in the system.

f. Determine the surge capacity of the system if additional per-

sonnel, spare parts, fu:~ds , etc., were made available to increase the aircraft

-
• — 6 —  
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H- ~ utilization.

g. Determine the expected number of student—weeks spent in pools,

• and their location, which will result from a giver, plan or policy.

h. Provide information leading to improved PTR assignments to

training wings and squadrons.

i. Provide data for staff analysis leading to improved pipeline

balancing of capacities to train by phase and location.

j. Provide expected tracks for students to follow as they enter

the system at a particular week-.

k. Provide a measure of the effect of different planning policies

and scheduling criteria; e.g., level input, level output , uniform student

loading.

1.6 Previous work — Reference E21 is the most recent report on

DSFM, covering its exercise on a number of scenarios concerning base

closings and squadron decoinmissionings. While this current report is

meant to be self—sufficient from the nontechnical user’s perspective , a

more tech1iicel description of how the student flow network is constructed

is contained in Reference [2].

1.7 Current work — The six scenarios involved in this report have

as a common setting the training phase structure of the existing undergrad—

uate flight training system for naval aviators. For the reader who is

not familiar with the current program, it may avoid some confusion later

with respact to some terms of reference if a skeletal description of this

system is given as part of the prelude. To that end, Figure 1.2 is offered .

During the preparation of this paper, there was concurrent develop-

mental activity on the model and exercises of the model on new scenarios.

The use of some earlier terms of reference becaue regrettable as work

- - progressed but in the interests of uniformity they were not changed .

ç1 Notably among these is the reference to JET or STRIKE training at CORPUS

_ _ _ _ _ _ _ _ _ _ _ _ _

- • .  - • - - - -
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U
and WHITI N C JET t ra ining is not conducted at either of these bases. What

was intended is the area, I .e . ,  Kingaville and Chase are in the CORPUS area

and Meridian and Pensacola are in the WItI TING area , at least In a relative

sense. These terms also appear in the machine produced printouts. Rather

than change the input data and the written text throughout , it was opted to

ask for the reader’s forebearance with the caveat tha t CORPUS jet training

it conducted at Kingsville and Chase ; and WHiTING jet training is conducted

at Meridian and Pensacola .

2.  Scen trioB

This paper documents the results from the exercise of the DSFM on

six distinct scenarios. This section will describe each of the six scenarios.

2.1 Scenario No. 1 — This scenario focuses at tent ion on the consol-

idation ~f the Undergraduate Helo Pilot Training (UBPT) at Ft. Rucker.

Figure 2.1 lists chronologically the major events for this transition as

set forth in an existing CNATRA scenario. The existing scenario is

geared to a~ undesignated 1)—date . For purposes of exercising the DSFM,

a D-date of 1 October 1979 was assigned

Certain additional conditions are pertin.~nt to a fuller description

of Scenario No. 1. They are the following ones.

a. Flight operations are in a five—day peacetime mode. The

results o~ the DSFM are based on the assumption that such peacetime planning
factors as the annual aircraft utilization, average weeks—to—train for a

phase, and tt~e average total flight hours for a phase graduate are in effect.

b. The Phased Primary syllabus will be discontinued in April 1979,

i.e., no more entries into Phased Primary after March.

c. The onboard student load and student pools at as reported in

the 1—30 September 1978 Aviation Statistical Report.

d. Student inputs in FY79 are as scheduled in OPNAVNOTE 1542 Ch— l,

Ser~~1 59l/7 3%99, l JUN 78
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Sc~ nar1 o

The following scenario is taken f rom ot~~ revised L~y Op—59 in
March 1978. The beginning of FY80 has been assumed as D—da) for  the
consolidat ion of he to training .

1 Oct 79 CNO issue OPNAVNOTE 5450 for Ft. Rucker Navy Helicopter
Wk 1 Train~ng Command

8UPERS slates personnel for Rucker cadre

19 Nov 79 BUPERS issues orders on personnel for Rucker 2adre
Wk8

Negotiate host—tenant agreement for UHPT consolilatlon

28 Jan 80 Host—tenant agreement for UHPT consolidation signed
W k l 8

2824(N) tra iner facility available at Ft. Rucker for trainer
insta1iat1~ n

Cuminenc..’ ~B24(N) Trainer Installation

3 Mar 80 Initial con’ponent of NHTC in place at Ft. RucLer.
Wk 23 Commence USN H55 instructor standardization 11T at Ft. Rucker

2 May 80 NAVSCOLSCOM completes last class to Input Navy UH ’T
Wk 31

5 May 80 USN cad re in place at Ft. Rucker
• Wk 32

16 May 80 NAVSCOLSCL*1 completes first class input Rucker UHPT
Wk 33

Commence phase—down of VT—27

19 May 80 First USN/USMC students commence Rucker UHPT
Wk 34

lb Jun 80 Conunenc~ contact flight USN/USMC instructors IUT at Ft. RuckerW k 3 8
2524(N) Installed and Rfl Ft. Rucker

30 Jun 80 Commence in~rrument flight USN/USMC instructors IUT at Ft. Rucker
Wk 40

I—

Figure 2.la
- 1 0-
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14 Jul 60 initial group of USN/USMC instructors assume instructor duties
Wk 42 in consolidated UHPT at Ft. Rucker

8 Sep 80 Commence night flight USN/USMC instructors IUT at Ft. Rucker
Wk 50

10 Oct 80 Last USN/USMC students complete intermediate prop (Helo)
Wk 53

Complete VT—27 phase—out

14 Oct 80 HT—8 commences phase—down
Wk 54

~oimnence common tactics USN/USMC Instructors IUT at Pt. Rucker

31 Oct 80 VT—27 disestablished
Wk 57

7 Nov 80 Last USN/USMC students complete RT—8
Wk 58

Th—57 contract maintenance no longer required. Complete HT—8
phase—down

Commence service unique USN/USMC instructors IUT at Ft. Rucker

10 Nov 80 HT—l8 commences phase—down
Wk 59 4

5 Dec 80 HT—8 disestablished
• Wk 62

6 Feb 81 !..aat USN/USMC students designated at HT—l8. Complete HT-18
Wk 71 phase—down

13 Feb 81 First USN/USMC students designated Ft. Rucker
Wk 72

USN/USMC instructor complement at full strength at Ft. Rucker

6 Mar 81 HT—18 disestablished
Wk 75

Note: Two Christmas holiday leave periods are included in this scenario,
• - 

therefore a four—week slippage is included in the week number.

Figure 2.lb
- 1 1 -
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e. The following PTR requirements apply.

FY79 FY80 FY81 FY82 FY83

JET 570 506 542 560 560

PROP 342 363 369 387 387

HELO 574 597 590* JA NA

TOTAL 1,486 1,466 1,501 947 947

*Shcrtfall is to be expected since UHPT at NAS Whiting will
be operative only part of year.

The primary purpose of exercising the DSFM on Scenario No. 1 is to

provide information relevant to the following questions.

a. Is the t~.me phasing of the scenario feasible in relation to

meeting the PTR requirements?

b. What are the time phased outputs to be expected with the

programmed aircraft inventories?

c. What is the earliest shutdown of VT—27 and the consequent

retirement schedule for the T—28?

d. Where are the large pockets of student pool:~ng, if any?

2.2 Scenario No. 2 — This is the same as Scenario No. 1 with the

following two changes.

a. All p’iases except Maritime go to a six—day week of flying

activity starting 1 March 1979. It is estimated that this extension of

£ light activity will lead to a 13% increase in productive flight hours

per aircraft.

b. The student inputs to the Naval Aviation Schools Command (NA SC)
during FY79 will be reduced by 100 Aviation Off icer Cand idates (AOC) dur ing
the third and fourth quarters of FY79 and 111 Marines according to the

following schedule: p

— 1 2 — 
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Limit to 12/class dur ing 1/15 — 4/ 9
Limit to 10/class during 4/16 — 4/ .3
Limit to 9/class during 4/30 — 9/24

This scenario was an outgrowth of the results from Scenario No. 1
wherein there were large pools of students waitin3 to enter Primary and

significant shortfalls in the PTR. The intent of Scenario No. 2 is to —

determine the quantitative effects of stretching out the work week and

restricting the number of student inputs during FY79.

2.3 Scenario No. 3 — This scenario is the same as No. 1 (peacetime

mode) except the reduced input of No. 2 is in effect. The intent of this

exercise is to determine the number of aircraft necessary to meet the PTR

requirements for FY80 and beyond for JET and PROP Since UHPT is discon—

tinued in FY81 a shortfall is expected in that year; however, the PTR f or
FY80 should be met.

2.4 Lcenario No. 4 — This scenario assumes that IJHPT will not be
consolidated at Ft. Rucker during the time frame FY80 - FY85, i.e., Figure 2.1

• does not apply. Peacetime planning factors apply. The Phased Primary

syllabus Is discontinued at the end of FY79. Th€ PTR is limited solely by

the number of available aircraft. The problem .s to determine the approximate

number of aircraft required under the peacetime mode of operations to meet

the following expanded PTR requirements.

FY80 FY81 FY82 FY83—85 L
JET 506 560 597 644

PROF 363 383 416 425

HELO 597 608 638 702

TOTAL 1,466 1,551 1,651 1,771

2.5  Scenario No. 5 — This scenario is basically that of No. 1 with
• 

~• the followIng exceptions.

a. The consolidation of UHPT does not occur.

-
- C

• 

-
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3
b. The reduced student inputs for Scenario No- 2 are further

reduced during FY79 starting 12 March by the following amourt s.
150 Navy officers
69 Fureign officers

c. The PTRs have been expanded to the following :

FY79 FY80 FY81 FY82 FY83

JET 570 506 552 552 570

PROP 342 363 369 369 379

HELO 574 597 655 655 672

TOTAL 1,486 1,466 1,576 1,576 1,621

d. Nornal downstream attrition from entry into NASC to graduation

for FY79. No attrition for first quarter FY80 entries ar.d 17.6% for

remainder of FY80.

The intent of this scenario is to produce a new schedule of student

inputs into NASC for FY79 (starting 12 March) and FY80 under these new
conditions.

2.6 Scenario No. 6 — The intent of this scenario is to provide a

realistic setting tar computing the student input schedule into NASC for

FY80. Some of the planning factors have been changed substantially from
those for Scenario No. 1 ; notably , the aircraft utilizatioi~s and the phase
attritions.

Using Scenario No. 1 as a frame of reference, the following changed

conditions are noted.

a. UHPT w ill not be consolidated .

A

b. No entries into Phased Primary beyond September 1979.

c. The disestablishment of VT—27 will not occur before the end of
FY81. )

— 1 4 —
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d. The 2Pl29 trainer for the T44A wiil become ready for training
during FY80.

e. The expanded PTRs of Scenario No. 5 are invoked.

1. The total system downstream attriticn of 17.6% is to be used

t for all jears.

Two dIfferent  student input schedules for FY80 are required . The

student input schedule for FY79 is fixed as currently scheduled by Op—59.

The fo1lowin~ are the two schedules required of the DSFM.

a. The weekly inputs of Navy and USMC officers are specified .

The remaining categories of students are given as totals only , which must

be admitted into NASC during Ff80. The DSFM is free to select the best

time for these entries.

b. No totals of student categories are given. The DSFM Is free

to schedule 3tudents into the Primary phase in 3 way which will maximize
the number of pipeline grads in the minimum time to train.

• - Dur ing the course of exercising the DSFM on Scenario Numbers 6a and
6b, abow , the intensity of f l ight opera tions was gr~at1y increased at
N/IS Whiting North in the Primary phase of T34C flight training. It was

projected that the increased output of phase graduates from Phased Primary

and Primary would yield 42 phase grads per week for the combined output at

Corpus and Whiting until the end of FY79. The current average output in
the DSFM is 32 total. This increased output was to start during the week

of 19 March 1979. As a consequence, it was requested that Scenarios 6a and

6b be repeated but with the increased output during weeks 25 through 52 of
FY79. The new scenarios are referred to as 6c for 6a and 68 for 6b, respec-
tively.

3. Inputd

3.1 Required inputs - The following inputa are required as source
data to prepare the input parameters for the DSFN network.

— 15 —
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a. PTRa for the three or more years following the start  of the

date fo r the DSFH exercise .

b. A list of the training phases and their aeouence in the flight

training process. Indude delay times, if any , for each phase—to—phase

transition. For all of the scenarios entertained in thi3 exercise, Figure 3.1

delineates the relevant network.

c. For each phase , location , and type a i rcraf t:
(1) ave rage weeks to train
(2) att rition rate
(3) avcrage total flight time per phase graduate
(4) pei centage of flyable weather by month
(5) dayl ight hours by month.

d. Aircraft inventories by type , phase , and location by quarter
of each fiscal year during the time period of interest (TPOI).

e. Student onboard load and student pools by phase and location

— as of the start th’te of the DSFM exercise.

f. Student input schedule into the NASC or into Primary flight

training. If no such schedule is given, unlimited atudei t entries are

permitted. The DSFM solution then contains the optimum student input

schedule into Primary flight training.

3.2 Computed data — The “Required Inputs” in 3.1 above provide the

source data for computing a variety of data essential to the proper opera—

tion of the DSFM. As discussed earlier, the PATh FINDER version of the

DSFM requires a coasid~rab1e amount of manual data manipulation to achieve
a scenario representation in the DSFM network. A priority effort is

underway to reduce this requirement to a minimum.

a. PTRs — These are totaled for the number of years for which

they are given. Then the percentages for each of the JET, PROP, and HELO

pipelines are calctlated . Figure 3.2 lists the PTRs over the five years
FY79 through FY83. These PTR.s apply to Scenario Numbers 1, 2 and 3.

— 1.6 —
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PILOT TRAINING RATE (PTR)
FYi 9-83

JET PROP HEL O TOTALS
FY7 9

NAVY 375 295 215 885
MARINE 165 0 305 470
CC&F 30 47 56 131F TOTALS 570 342 5~4 1,486

FY80

N AVY 318 316 251 885
MARINE 158 0 292 450
CG&F 30 47 54 131
TOTALS 506 363 591 1,466

FY81

NAVY 324 322 254 900
MARINE 188 0 282 470
CC&F 30 47 54 131
TOTALS ~A2 369 590 1,501

FY82

NAVY 342 340 268 950
MARINE 188 0 282 470
CG&F 30 47 54 131
TOTALS 560 387 604 1,551

FY83

NAVY 342 332 276 950
MARINE. 1a8 0 282 470
CG&F 30 47 54 131
TOTALS 560 379 612 1,551

5—YR TOTAL 2,738 1,840 2,977 7,555

5—YR PERCENTAGES 36.2% 24 .4% 39.4% 100%

Note : PTR fo r FY8~ same as for FY83.

Figure 3.2
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U Figure 3.3 gives the PTRs over the six years FY8O—FY8S for Scenario Number 4.

These pipeline percentages are a factor in calculating downstream attritions

and the allecation of the same type aircraft among phases. This will be

brough t out i.ore fu l l y  in the sequel .

b. Downstream attrition — Downstream attrition represents the

expected loss in the number of phase graduates before final graduation from

UPT . Thn projected PTRs and the proportionate share of the total b y each

of the three pipelines figure into the calculation of downstream attrition.

The proporti,n of each pipeline would not matter ii it were not for the

sharing of l’uch phases as Primary and Intermediate Prop/Helo. Figure 3.4

illustrates th is attrition for the time period that the Phased Primary

syllabus is active . The phase labeled “Primary end Intermediate” is to 4
contain the remainder of Primary not in the Phased Primary plus the

Intermediate Prop/Helo phase. Phase attritions are also given in Figure 3.4.

Similarl> , Figure 3.5 covers the downstream attritio”s where the Phased

Primary syllabus has been discontinued . Figures 3.4 and 3.5 apply to

Scenario Pumbers 1, 2 and 3. Figure 3.6 was created for use in Scenario

Number 4.

c. Pipeline graduates — Internal calculations in the DSFM are

executed in units of UPT graduates. This is the current technique for

coping with the attrition problem in network flows. There are alternative

approaches , of course, but this one has served well in a pragmatic sense.
The purist, could well argue that this method infringes on the strict

optimom character of the solution and he would be correct in theory.

In real quantitative results, the maximum likely variation is trivial.

Moreover , the exigent literature offers little in the way of algorithms
that cope with losses and gains in network flows. Reference [3] is one

of the better known of these works . The PATHFINDER version of the DSFM

• 
already has limitations in computer storage and running times. A more

sophisticated algorithm, however satisf ying to the theorist, could only
aggravate those practical considerations.

-
• Figure 3.7 tabulates the factors that enter into the determination

—19 —
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PILOT TRA IN ING RATE (P110
FY8O—85

J ET PROP HELO TOTALS

FY80

NAVY 318 316 251 885
MARINE ]58 0 292 450
CG&F 30 47 54 131
TOTALS 506 363 597 1 ,466

FY81

NAVY 338 336 266 940
MARINE 192 0 288 480
CG&F 30 47 54 131
TOTALS 560 383 608 1,551

FY82

NAVY 371 369 290 1,030
MARINE 196 0 294 490
CG&F 30 ‘ 47 54 131
TOTALS 597 416 638 1 ,651

FY83—FY85

NAVY 411 378 351 1,140
MARINE 203 0 297 500
CG&F 30 47 54 131
TOTALS ‘~44 425 702 1,771

6—YR TOTAL 3,595 2,437 3,949 9,981

6—YR PERCENTAGES 36.0% 24.4% 39.6% 100%

Figure 3.3
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Type ~‘light Flight Down— Flight Pipelino

PHASE Al Uours Hours stream Hours Grads
per per Attri— per pet

NAME craft Aircraf Phase tion Pipe— Aircraf- . /
per Yea Grad line pe~ Yeai

_______________ _______ _______ _______ _______ Grad _______ _______ _______ ________

W iTH PNA S~D PRT ______ -______ ______ ______ ______ ______ ______ ______

Phased Primary T34C t 800 43.1 15.3 50.9 15.72 
_______ ____ _______

(PP) T28 
- 
622 42.5 

- 
15.3 50.2 12.39 

________ _______ _____-

~~

Primary T34C* _ 800 109.5 6.3 116.9 6.84 
______ ______ ____

(Ps) T28 622 86.2 6.3 92.0 6.76 
_______ _______ ________

Intermediate T34C* 800 38.4 4.4 40.2 19.90 _______ _______ _______

Maritime/Helo T28 622 29.8 4.4 31.2 1~~.94 
_______ _______ _______

4.
(IP) 

________ ______ _______ _______ _______ ________ ________

WITHOUT PHASED ‘RIMARY 
_____ _______ _______ _______ _______ _______ _______ ______ -

PR T34C* 800 109.5 9 .9  121.5 
- 
6.58 

_______ _______ ______

______________  T34C — ..~ 80O 87.0 9.9 96.6 8.28 
— • ______ ______

______________ T28 622 86.2 9.9 95.7 6.50 
_______ _______

— J.P - T34C* 800 38.4 4.4 40.2 19.90 
_______ ______ _______

T34C 800 29.9 4.4 31.3 25.56 
_______ ______ ______-

______________ T28 622 29.8 4.4  • 31.2 19.94 
_______ ______ _______

_WITHOUT PHASED ‘RINARY Ni) UHPT _______ _______ _______ —~~~~~~~~~~ ______ ______ ______

PR T34C _800 87.0 11.1 97.9 8.17 
_______ _______ _______

______________ 

T28 
— 

622 
— 

86.2 11.1 97.0 6.41 -

IP T34C 800 29.9 2.0 30.5 26.23 _______ _______ _______

______________  
T28 622 29.8 2.0 30.4 20.46 

______ ______ _______

H Intermediate T2C 543 134.0 8.0 145.7 
~7 3 I  

_______ _______ _______

Strike (‘
~~~.L~~~~ _ _ _ _ _- _ _ _ _ _  _ _ _ _ _  .,~~~J . — . 

A4yanced TA4 
- j 80 144.7 0.0 ~~~~~~ _4 .~L _______ _______• ______

_Strike (AS) ________ —______ _______ _______ _______ _______ ________ _______ ________

_Maritime (MT) T44A 800 108.3 
• 

0.0 108.3 7.39 
_______ ______ _______

Primary Helo T1157 643 42.1 5.0 44.3 *~J . .  _______ ______ ______

(PH)
Advanced Helo Thi 578 80.5 0.0 80.5 7.18 

- _______ _______ _______

*wjChout 2B37
Figure 3.7
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U
of pipeline graduates for the following conditions.

(1) with Phased Primary

(2) without Phased Primary

(3) without Phased Primary and UHPT

The calculations in Figure 3.7 use the peacetime planning factor for

aircraft utilization. Any number could be substi tuted . The rationale for

the number i~. important to the validity of the r2sults of the DSFM but not

to its operation.

The next factor is the total flight hours pec phase graduate , a

normal planning factor. This includes the syllabus hour plus all the
-

• other ovt~rhead hours necessary to his training. The breakdown of the

kinds of flight activity which are included in the overhead hours is

treated in detail in CNATRA management instruct.Lons. It is only necessary

here to understand that all flight activity is included in the total

flight hours per phase graduate.

Flight hours per pipeline graduate are a product of flight hours

per phase graduate inflated by the downstream attrition.

Pipeline graduates per aircraft are, then, the annual aircraft

utilization c ivided by the flight hours per pipeline graduate. These

values ar~ furdamental to all the results for Scenario Numbers 1—6.

d. Aircraft inventories — The programm’~d inven tories of training
aircraft are obtained from various sources. The UtOst supportable projections

available are tabulated in Figure 3.8. The availability of flight trainers

(FIT & OFT) is very significant to the productivity of the actual aircraft

on board. This is particularly true in the case of newly introduced

aircraft, ~.g., the T34C. In Figure 3.7, there is a substantial d ifference
between tt’.e average required flight hours per phase graduate with and

without the 2237 trainer.

In allocating aircraft of the same type amcng phases, the pipeline4..,. percentages of the total PTR again play a part. Both the T28 and the T34C

— 25 —
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-
are allocated among Phased Primary, Primary, and Intermediate Prop/Helo .

Moreover , other pertinent conditions change such as:

(1) availability of the 2B37,
(2) termination of the Phased Primary syllabus, and
(3) termination of UHPT.

The following table is a su ary of these allocations based on the

PTRs for FY19—83. The actual calculations behind these percentages are

contained in Append ix A.

SUMMARY TABLE OF AIRCRAFT ALLOCATION BY PERCENT

With Phased Primary Phased Primary~ Primary Intermed iate

T28 17.6 61.5 20.9

T34C yb 2B37 14.5 63.6 21.9

T34C w/ 2q37 17.7 61.6 20.7

Without P~ase~1_Primary F
T28 82.4 17.6

T34C w/o 2B37 82.2 17.8

T34C WI 2B37 82.5 17.5

Without Phased Primary
and UHPT 

-

T28 88.1 11.9

T34C v/ 2B37 88.7 11.3

c. Weeks to train — Given the average number of weeks to tra in a
phase graduate , the weekly variations due to seaaonal changes in the weather
and daylight hours are automatically calculated by the DSFM program This
weekly t ime to train is defined as the expected time in weeks that a student

could expect to spend in completing the phase if he enters the phase at
the beginning of that particular week. L.

-- ~~~~~~ -~~~ -—- ~ j~~
_.-
~ ~~~~~~~~~~~~~~ 

— ~7 — 
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The weather factors used in this exercise are tabulated in Figure 3.9.

The Phased Primary, Primary, and Intermed iate Prop/Hel o all ~share the same
weather factors. Under Intermediate and Advanced Strike , the subd ivision

of “Corpus” is intended to include Kingsville and Chase; “Whiting” includes

Meridian and Pensacola. The average daylight hours by month are listed in

Figure 3.10. This table applies to all flight training bases.

Since the weeks—to-train parameter is automatically computed , an

explicit description of how these computations are made is in order; but ,

first, a few words about the rationale underlying the calculations. It

can be noted from historical data that for a phase involving flight training

winter classes arc, in general, longer than summer classes. It can also

be noted that available daylight flyable hours (daylight, hours times

weather fac tor) are k~ss in the winter than in the summer. Since most

phases are predominately daylight flight training, the Inverse relationship

between available daylight flyable hours and class length is taken to be

a cause and effect relationship. The assumption that the total number of

required daylight flyable hours remains constant for the completion of

each class without regard to the time of the year is sufficient to account

for the fact that winter classes are longer than summer classes.

— In the discussion below , the running variables i and j represent

the day and week, respectively , of the fiscal year. Assun~ing that (a) each
year of interest is the same, i.e., composed of exactly 52 weeks (an approx—

iniation of little consequence) and (b) the planning factsrs hold from

year to year , theEe running variables take on the values:

i — 1, 2 , . .. ,  364

j — l , 2 , ..., 52

The stepping of the ruaning variables is defined to be:

-

, 

- (i-t-1J -
~ [(1 mod 36-4) + 1]

(j+l] ~ - [(j mod 52) + 1]

— 
I

‘- 1

- 2 8 -
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DAYLIGHT HOURS

MONTH SUNRISE SUNSET DAYLIGHT HOURS/ DAY

OCT 0601 1703 
-

NOV 0624 1705 9.7

DEC 0648 1702 9.2

JAN 06~ 7 1722 9.4
FEB 064. 1748 10.1

MAR O6li 1808 11.0

APR 0534 1827 11.9
MAY 0508 1846 12.7

JUN 0458 1902 13.1

JUL 0509 1902 12.9
AUG O52~ 1842 12.3

SEP 0544 1806 11.4

11.2 average

Figure 3.10

— 3~ —
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and the requisite planning factors are:

L An5iual average class length in weeks

~~ 
Daylight hours on day j*

Weather factor  on day j *

Work day factor (1 workday , 0 -
~ non-workday)

From the above the annual average flyable hours per training week, F, may be

calculated based on 50 training weeks per year (two weeks off at Christmas):

364
~ D~W~H1i—i

F —  s~
Therefore , the average flyable hours available to the average class of
length L io F C L and it is this value that is used to determine the length

of a particular class.

Identifying classes by the week they begin, the length of the jth class

L~ 1 is defined to be: 

FL — F
L n +  nj
j F

(~~1)~ — F~~~

with ~~ reoresenting the flyable hours available during an n—week period

beginning week. j :

j+n—l 
** 

; I— 
F 4 — E D~~W~~H~-‘ k—j ick

*These planning factors are usually given as monthly averages. The value
for day i is the same as the value for the month within which day i —

is contained .

** ick implies that day i is part of week k -

— 3 1 —
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and the positive integer n chosen so that :

*F < F L < Fnj — (n+l)j

The assignment of the weeks—to—train parameter to the a~c representing

class j is the L~ rounded to an Integer.

f. ~~~~city to train — The basic input to the DSFM is an annual

average of the number of pipeline graduates per week for every phase In the

system. Given this input parameter , then the weekly variations in the

capacity to train fo~ a particular phase is computed by the following

formula

C. = CL/L . ,
J 3

where C. is defined as the maximum class size of pipeline graduates to

graduate the phas in L .—weeks. Since all capacities have Leen reduced to

pipeline graduates, as explained earlier., is also equal to the maximum

number of students ent’~ring the phase at the beginning of the jth week.

C and I.. are the annual averages for the weekly capacity to train and

time to train, respect ively. Although C is an annual average , it need

only be used for that portion of a year that it applies in calculating

C . . When airc raft inventories are changing, then C should also be

changed for the appropriate time period. Many such changes can be seen

in Figure 3.11, no ably where the T34C inventory is increasing and the T28

inventory is decreasing. One can also note the substantial increase in

productivity when t’ie T34C trainer, 2B37 , is added to the inventory during

FY80.

Unlike L , C can be changed at any week during the time period

of interest. When a phase is terminated , e.g., Phased PrFuary , the

capacities are reduced to zero at the time when no more e1 tries are

allowed into the pl~ase. New phases can be Initiated by the reverse

refers to the next week containing at least one workday.

— 32 —
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representation.

The method for determin ing the value of C is independent of the

opt-ra t ion of the DSFM. A frequent method is to base th l . d e t c r m i n a t i o n  Ofl

the planning factor for aircraft utilization as in Figure 3 . 7 .  The f ina l

column in this tabuletion contains “Pipeline Graduates per Airc raft per

Year.” This tactor m-~ltiplied by the programmed airc raft inventories will

yield values for C . H o w e v e r, if the capacity to tra i ts is not constrained

by the numbe r of available aircraft , but by maintenance ‘nanning level ,

number of ef fec t ive  ins t ruc tors  on board , or some othe r resource , possibl y

students , the n th~ computa t ion  for C should re f l ec t these cons t ra in t s .

The exist iLg PATHFINDER version of the DSFM wi l l  ca lcula te  the

week ly variat ions in capaci ty  to t r a in  based on an average onboard s tudent

L load which is held constant  throughout  the t ime period of in teres t .  This

was incorporated as par t  of the original design ; however , si nce tha t  t ime ,

nea rly all the scenarios contain events that involve char.ges to the

student  onboard loads.

An a l te rnat ive  basis for the de terminat ion  of pipelinc graduates per

week fo r a given a i r c r a f t  inventory is through the exercise of a George

Washington UnIversi ty—d evelop ed A i r c r a f t  Ut il i z  ~ion Model for  the part icular

t ra in ing  site. This irudel employs a Monte Carlo simulation technique in

order to comprehend the nume rou s circumstances that  a f f e c t  the expec t ed

annual aircraft utilization . In a par t icular  app lication , the app ropriate

version of the model is defined b y :

a. The specified f l igh t training base ,
b. ;he real or projected operat ing circumstances , and
c. the mix and inventories of the t ra ining a i r c ra f t  at the

base.

Most , but not all , vers ions of the A i r c r a f t  U t i l i z a t i o n  Model

comprehend onl y t he daylight  portion of f l i gh t  operations. This introduces

no significant error so long as the nig h t t i me portion of .~he t raining

syllabus is small compared to the day l ight port ion of the syl labus.  The

underlying assumption is that the night f ly ing requirements can easily keep

pace w i t h  the dayligh t ope ra t ions . The resultant  predicted a i r c r a f t  
3
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start of the 22nd week. The five columns of manual entries are for f ive

f iscal years starting with FY79. The last column to the right is the

automatically calculated time to train.

g. Student onboard load — The UPT system is roughly a year in
length and, .zs such , about one year’s input of students are in the system

at any point in time. The current state of the system for purposes of

starting up the DSFN is accounted i~ur by pre1o~ding the network with a

flow representing the students in the system at the beginning of the

time period of interest. 7’
C.

If the best estimate of the distr ibution of onboard students is

that they are evenly distributed with respect to weeks to go in phase , then

the DSFM wil . automatically calculate this distribution. The DSFI4 consider s

the phase length in weeks for  that particular t ime of the year and div ides
* 1. -

the number of students on board by that number of weeks minus one. The

minus one reflects the convention that no onboard student at start time has

the full number of weeks to go in completing the phase. The full number of

weeks are required by any students in a pool awaiting entry into the phase.

If there is reason to believe that the onboard students are not

uniformly distributed in the weeks to go in phase , then the actual or

estimated distribution can be manually entered Ic the “SOO” blank lines
provided in Figure 3.13. Of course, there wou1c~ be only zero entries in

all “SOO” columns except the first.

The onboard student phase load and pools awaiting entry into the

various p’~ases are tabulated in Figure 3.14. These data were taken from

the Aviation Statistical Report for 1—30 SeptemLer 1978.

h. Scheduled student entries — The source document for the —

student entry schedule into the Naval Aviation Schools Command (NASC: a

*~~~ j 5 division does not often result in an integer value which is the only kind
acceptable as an input to the DSFM. The program recognizes this and to avoid los—
lug an on~oard student might make the following distribution: 12—12—12—11—11 ,
for example.
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preparat( ry phase before s t a r t ing  actual  f l igh t t ra in ing)  i~ the cu rrent

OPNAVNOTE 1542 as revised . Figure 3.15 is a sa.nple of the format of t h i s

schedule.

The existing PATHFINDER version of the DSFM starts with the entry

of students into the primary phase of f l i ght  t r i in ing  ra ther  than NASC.

Two things must be considered before the number of students enter ing the

primary f l i g h t  phase can be determined . First , th e NASC class dura t ion

to f Lad the entry date into primary and , second , t he a t t r i t i on  suffered

whi le  in the NAS C. These fac tors  are d i f f e r e n t  for  each of two groups of

student inputs. The “AOC & AVROC” group goes through a 12—week Aviation

Officer Cand~date course with an a t t r i t ion rate of 10 percent. The “all $

o f f icers ” group goes through a four—week aviatior indoctr inat ion course with
an a t t r i t i o n  rate of 2 percent. Figure 3.16 i l lust ra tes  the manual

procedure for  these considerations . Figure 3.17 , in turn , takes these

results, sums the two groups for  a common en t ry  date into primary and

reduces t~ ac input by a prorated downstream attrition of 23 percent. As
-

~ discussed in section 3.2b , the prora t ioning involves the f ive—year  average

of each of tt -~e pipeline PTRs since the downstrc~am a t t r i t i on  is d i f f e r e n t

for each pipeline.

There is no technical d i f f i c u l t y  in automating the student input s

at the NASC level. It just has not been done while developmental efforts

have been directed to other segments of the DSFM. Many problems given to

the DSFM I nvolve the determination of an optimum input schedule. Working

the problem backward s , so to speak , would require some unambiguous rules

for the assignment of students to each of the two groups of students entering

the NASC.

3.3 New data for  Scenario Number 6 — The purpose of this scenario is

to provide a realistic setting for determining a viable set of student input

schedules to NASC for FY80. Some substantial changes to the previous planning

factors have been made , par t icular ly  to the a i rcraf t  u t i l iza t ions  and phase

attrltions. The effective set of planning factors for this scenario is

tabulated in Figure 3.18. The resulting downstream attritions are delineated
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ST U DENT S ENTERING NA SC

Week AOC LJPT Net No. Ui UPT Net No.
No. & Ent ry of )fficer~ Entry of

DATE AVROC Week Entries Week Entries

______________ _____ — 

(+12) (—10%) (+4) (—2%)

1/10/75 ~l 2S 1 — 22 ____ 
-_______ 

_______ _______ _______ 

- 
-

17 42 5 2 5 _ _ _ _  _ _ _ _  ___— ____ _ _ _ _

24 43 20 - 3 18 
____ _____ _____

31 44 0 4 0 
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _

8/7/78 45 20 5 
- 

18 
—~~~~~~

14 46 0 6 0 
—~~~~~~~ ________ ________ ________ ______

21 47 - 15 7 - 14 
________ ________ ________ ________

28 48 0 8 0 _ _  _ _  _ _ _  _ _ _

9/4/78 49 20 9 18 29 1 28 
_______ _____

U - - ______ 10 — _______ J.9~
_ 2 19 _______

18 51 15 II 13 L5 ~~~~ .L5~ ______

25 52 0 12 0 21 4 20 ________ _______-

10/2/78 - 1 19 16 17 17 5 17 
______ _____

9 _2 0 17 0 18 6 18 
_ _ _ _  _ _ _ _

16 3 21 18 19 20 7 19 — -- ______- ______-

~~

23 4 0 19 0 19 
- 

8 19 
________ ________

30 5 8 20 8 19 9 19 
-___ _ _ _ _

11/6/78 6 ______ 21 0 33 1~1 32 ______ ______

13 7 18 22 16 .J.L_ - 11 31 —
20 8 1 23 _______ 34 12. 33 _______ _______

27 9 8 24 7 42 
- 

16 41 
________ _____

12/4/7 8 
—~~~ _______ 25 _______ 29 17 — 

28 _______-

11 11 20 26 18 .9.. - . ._ . _ 18 _ l9 ______- --

18 12 0 27 0 25 19 25 ________ ________

25 11 0 ...... 2L.._ 0 ______ 2Q 0 _______ _______

1/1/79 14 0 28 _______ 0 - . .Q_..... 0 _______ _______

8 15 0 28 0 . 0 20 0 
_ _ _ _  _ _ _ _

15 ~~~ i6 5 28 5 71168 20 69/6& ________ ________

22 I 17 15 — 29 13 66/63 21 64/61 _______ ________

29 1.8 5 30 5 65/62 - 22 64/61 _______ -—

— 2/5/79 19 1.0 31 9 34/~~ L_ _ ________ ______- ______

12 20 - 15 32 13 35/3~ 24 34L~1~. -

Figure 3.l6a
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STUDENTS ENTER ING NASC
S 

ee 

-

_______ _______ _______ _______

Week AOC UPT Net No. Ui UPT Net No.
No. 6 Entry of Officeri Entry of

DATE AVROC Week En tries ~eek Entries

— (+12) (—10%) (+4) (—2%)

2/ 19179 21 10 33 9 34 — 25 
— 34/31 - ______ _______

26 22 15 34 - 13 38 26 37/33 _______- ________-

3/5/79 23 10 35 9 - 
22 21. 22)19 _____

r
12 24 15 • 36 14 25 28 24121 

______ _______

- 
19 25 10 37 9 21 29 21/18 -—_____ .________

- - 
26 26 —— 15 38 13 17 _ 30 17/14 ________ ________

- 
4/2/79 27 10 39 9 

— 20 31 20/17 
_______ _____—

- 
9 28 

- 

20/10 
- 40 18/9 18 32 18/17 

________ ________

16 29 - 10 41 9 21 _ 33 20/ 17 
• 

—

23 30 20/10 42 18/9 — 18 34 18/15 
_______ ________

- 
30 31 10 43 9 17 35 17/14 ________ ________

5/7/ 79  32 20/10 44 1~J9 19 _ 36 19/15 _______ _______

- 
14 33 5 45 5 19 37 19/ 16 t

- 
21 34 

— 20/10 46 18/9 — 22 38 22/19 ________ ________

28 
- 35 0 47 0 27 39 26/23 ________ ______ —

6/4/79 
- 

36 20/10 48 1819 — 35 _&0 34130 _______ _______

- 
11 37 0 • 49 0 27 41 - — - - 

27L24 -

18 ~3& 20/ 10 50 iR/~ — 3f~ L~7~ —- 35/32
25 39 

— 
0 51 0 33 43 32/29 ________ ________

- 
7/2/ 79 40 20110 52 1819 27 44 27/24 

-

- 

- - 
- 9 41 0 1 0 39 45 38/35 

_______ _______

• 16 ~~~2_ ~0/10 — 2 JflL~ - 77 _ A 6~. . .2.6J23 .. _~~~~ ---  ——-— -

- 
23 

- 
43 

_______ 3 _______ 27 47 26L23 _______ — --

30 44 20/10 4 181~ - 27 ._...~.8_...... 27/24
8/6/79 45 0 5 0 ______ -

13 46 20/15 6 18/13 - _______ 50 27/24
- 

- 

20 47 _O 7 0 29 51 _28J25
27 48 

- 
20/15 8 18/14 - 22 52. 

— 22/19 _______ _______

— 9/3/79 49 - 0 9 0 - 34 1 33/30 ________ ________

10 50 2(~ 1.0 J ~~~ 27 2 26/23 _______ 

- 
_ )

17 51 0 11 0 27 3_ 27/24 _______

24 52 
— 

10 12 9 33 4 32/29 -________ 
________

Figure 3.l6b
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STUDENTS ENTERING PRIM ARY FLIGHT T—398

W AOC Total Less 232
Entry into No. & ~f11cets Down—
UPT Primary AVROC strei~m

Att~ i—
‘I- - ‘

10/2/78 1 22 18 50 ..3~L Pius 3~ LLpon1
9 2 — 5 - 19 24 18 ______ ____

16 3 _ 18 15 33 25 
_ _ _ _  _ _ _

23 4 0 20 20 15 
______  ______  ______  _____

30 5 18 17 35 27 
______ _______

11/6/78 6 0 18 18 j~ _ ______ ______ ______ _____

13 7 14 19 33 25 
_ _ _ _  _ _ _ _  _ _ _ _

20 9 0 19 19 15 _______ _______ _______ ______

27 9 18 19 37 28 - ______ _______ _______ ______

12/4176 in _______ 32 37 ~~~~~~~~~~ — _______ _______- ______

11 
- 11 13 31 44 _ _ _ _  _ _ _  _ _ _ _  _ _ _  _ _ _

15 ~ 12 _ _ _ _  13 33 25

- 
25 13 0 0 

______ ______ ______ ______ — ____

- 1/ 1/79 _i1. _ _ _ _  o p 
_ _ _ _  _ _ _ _  _ _ _ _  _ _ _  _ _ _

- 
8 15 _ _ _  _ _ _  _ _ _ _  _ _  _ _ _  _ _ _  _ _ _  _ _ _

15 1.6 17 41 58 ...~i_ ________ ________ ________ _______

22 IJ 
_______ 28 28 22 _______ _______ _______ -_______

29 18 19 19 38 29 _______- ________ ________ _______ 

I
-

2/5/79 — 19 - 0 25 25 _ 1_  _______ _______ _______ ______

12 
— 20 8- 69/66 77/74 59/37 

_______ _______ _______ _____

19 21 0 64161 64161 ..A9JAL. _______ _______ _______ _______

26 - - 
22 16 ~~j/6l 80/77 ~~~~~~ ______ _______ _____

3/5/79 — 2.3 1 33/30 34/31 26/24 ______ _______ _______

1.2 24 7 34/ 31 41/38 _ 32129 _______ _______ _______ ______

1.9 25 0 34/ 31 34/31 26/24 
— ________ ________ ______

26 
— 26 18 37/33 55/52 42/40 ________ ________ ________ _______

4/2/79 27 0 22/19 22/19 17/1k _______ ________ _______ _______

9 
— 

28 5 24/2 1 29/26 22120 _______ ________ _______ _______

16 29 
- 
13 21/18 34/31 _ 26124 

______ _______ ______ ______

23 
— 30 - 

5 17/14 22/ 19 17/15 
- —

- ~~~- 
—-  

30 31 9 20/17 29126 22/20 
______ _____

—-5- _ _ _ _  — _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  

~~~~~~- - —--u

Ref :  OPNAV NOTE 1.542 Ch— 1, Ser 591/735699 , 21 JIJI4 1978 . L
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- STUDENTS ENTERIN G PRIM ARY FLIGHT T— 39 8

Date of Week AOC Ui Total Less 23
Entry into No. & )fficer~ Down—
UPT Primary AVROC stream

(
I’ tion

5/ 7/ 79  3~ 13 18/ 17 31/30 24/23 
______ ______

- 
14 33 _______ 20JJ~L - 29/26 22/20 _______ _____ _______ _____

21 34 13 - 18/15 31/28 24 122 _______ ________ ________

28 
_______  

35 9 17/14 26/23 20/18 
- _____ ____ ______  _____

- 
6/4/79 36 14 19/15 33/29_ 25/22 1 _______-  _______

11 37 9 19/16 28/25 22/ 19 _____ —_______ ________ _______—

18 _~~3 _______ 22/19 35/32 27/25 _______ _______ _______ ________

25 ......j9_ ~9 26123 3~J3L 27125 _______ _______ _______ ______

7/2/79 4-’)..._...~ 18/9 34/30 52/39 40/30 ______ ______ ______ ______

9 41 9 27/24 36/33 28/25 
_______ _______ _______ _______

16 42 18/9 35/32 53/41 4 1/32 ________ ________ _______ ________

• 23 43 9 32/29 41/38 32/29 
________ ________ _______ ________

30 44 18/9 27/24 45/33 35/25 
________ ________ _______ ________

516/79 ~~~~~~~~ S 3R/ ~~S _k3/ILI,1 33/31 -— ______ ______ ______

13 46 1RJ~ 26/ 71 ~~ / 3 7  - 34/75

20 47 - 0 26/23 26123 20115 _______ _______ ______ _______

- 27 48 18/9 27124 45/33 35/25 _______ _______ _______ _______

9/4/79 49 0 32/29 32/29 25122 
________- ________ _______ ________

10 50 18/9 27/24 45/33 35/25 
— ______ —_______ _______ _______

17 51 _______ 7R/75 2 RJ 2 5  - 77/j 9  — ________ _______ ________

71~ 57 1~~/Q ~2/19 40/28- 31/22

10/2/79 1 0 33/10 33/30 2 5/23

1.0 2 J8/9 26/23 44/32 14123 _______ ______ — -

- 

- 
- 16 3 0 2 7/24 27124 ~~.~J18 ______ ________- —_____

— 23 4 18/9 32/29 50/38 39/29

— ~ 
___ 0 ______ ______ ______ ______ ______ ______

11/6/79 6 18113 ______ 18/11 14/10 -______ ______ ______ _____ —

13 7 0 _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _

20 8 
— 

18/14 
________ 18/14 14/11 _______- ________ ________ _______-

27 9 0 -_ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  ___-

12/4/79 10 18 
______ 

18 14 
____ —

__•_ 11 11 0 ______  ______  ______ —— ______  ______  ______

18 12 9

Figure 3. 17b
_ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Flight
Hours Flight

PHASE Type per Hours Phase Average
NAME Air— Aircraft per Attri— Phase

craf t per Pha~e tion Length
_______________ _______ Y ear Grad (~~ (w~~ks) _______ _______ _______ ______

Phased Pr4m~ry ~~~34C* 800 43.1 5.6 8 — _______ _~~~~~~ _______ ___~~~_

_______________ T2~ 622 42 .5 5 6 _______ _______ _______ _____

Primary T34C* 800 109.5 5.h 10 -~~ ______ - _______ _______ ____

______________- T34C 800 - 87.0 - 5.6 17 _______ _____ _______ ______

______________ 
T28 650 86.2 5.6 16 

- _______ ________ _______ ______

Intermediate  T34C~ 800 38.4 2 .7  5 _______ _______ _______ ______-

Maritime/Helo T~ 4C. 500 2 9 9  2 7 5

______________ T28 622 29.8 2.7 
.........5 _ _______ _______ _______ ______

Intermediate _12C 594 134.1 6.0 20 _______ _______ _______ ______

Strike 
________ _______ _______ _______ _______ _______ 

. 
_______ _______

Advanced TA4.J~~~ 605 144.1 7 8.4 18 _______ _______ _______ ______

Strike 
______ _______ _______ _______ _______ _______ _______ _______ ______-

Maritime I~~4L_. 800 108.3 1.4 - 17 _______ _______ _______ ______

______________ T44A# 800 136.0 1.4 _J .7 _  _______ _______ _______ ______

Primary Helo TH57 725 42.1 1 0  5

Advanced Helo Till - 606 8 0 7  4 .7  II ______ ______ ______ ______

AOC NASC 
— —_____ _______ 6..4 17 _____ ______ —— ______-•

Al NASC 
______ _______ lJ 4 — _______ _______ _______ ______

Wt. Avg . 
______ ______ - 

2.9

*Without 2B37 _ __ _  _ __ __ __ -- ‘

1Without 2F129 
_____  _____  ______  ______  ___

~~~~~~

. - - ____-=-

Figure 3.18
L~~~~~~~~~~~~~~~ - ~~~4 7 —  

_ _  _ _ _ _ _ _ _ _
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in Figure 3.19. The stepwlse calculations for obtaining the values for

“Pipeline Grads p.~r Aircraft per Year” are indicated in Figure 3.20.

The effect;- ve aircraft inventories are given in Figure 3.21. Note

that the Phased Primary syllabus has been extended through FY79 and that

the 2F129 trainer ’s ready—for—training date has been delayed until FY80.

These aircraft inventories combined with the data in Figure 3.20 yield

the weekly capacities to train in Figure 3.22.

The starting date for the DSFM was updated to the first week in

February 1979 (week no. 18, FY79). The onboa-rd student load for each

phase and the pool awaiting entry into the phase were taken from the

Aviation Statistical Report for 1—31 January 1979, the latest available.

These are listed in Figure 3.23. Some of the phase onboard student loads

have become inflated , e.g., Primary at Whiting. Starting with Scenario 6,

a new and more realistic method of computing ‘implied’ student pools was

initiated . A ‘notional’ onboard load was considered to be the average F

weekly phase capac i ty to train times the average phase time to train in

weeks. Any onboard excess was added to the puol awaiting entry into the

phase. The results of this adjustment are listed in Figure 3.24 as well

as the expected number of pipeline graduates adjusted for downstream attritions.

The student inpu.. schedules into NASC for FY80 as a~sed for Scenario

Number 6a is shown in Figure 3.25. There was no forced stident input

schedule for FY80 in Scenario Number 6b since that was to be ~.art of the

solution as derived by the DSFM. The student input schedule for FY79

produced by the DSFM for Scenario Number 5 (Figure 4.9) was applicable

for both 6a and 6b.

4. Results

The results of this series of DSFM exercises will bc summarized by

their respective scenario.

4.1 Scenario No. I — This Is the basic scenario with the consolidation

of UlIPT. The outputs of this exercise are essentially based on flight opera— 
)

tiona in a five—day peacetime mode where such planning fac tors as the annual

- 

—48 —
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1—398
_______________ ________________ _______________ -

Fl ight
Fli ght Fli ght Hours Pip elin4

PHASE Type Hours Hours Down— per Cr.?ds
NAME Air— per per stream Pipe— per

craft Aircraf Phase Artrl— line Aircrail
_______________ _______ 

per Yea Grad tion Grad per Yeai 
_______ _______ ____

Phased Primary T34C* 800 - 43.1 9.4 476 .i .&.. ~~~~~~~~~~~~~~~~~

_____________  
128 

— 650 4 2 . 5  9.4 46.9 13.9 =

_ _ _  _ _ _  _ _ _  — __ _

Pr imary T34C* 800 109.5 9.4 120.9 6.6 
_______ _______

_____________  
T34C 800 87.0 9.4 96.0 8.3 

______ ______ ______-

______________  128 650 86.2 9.4 95.1 6.8 ______ ______ _______

Intermediate T 34C~ 8Q0 38.4 4 .0 40.0 20.0 _______ ______

Maritime/Helo T34C 800 29.9 4.0 31.1 25 .7 
_______ _______ _______

______________ 

T28 
— 

550 29.8 4.0 31.0 
_______ _______

Intermediate - 12C _~i94 134 1 R.4 1kf~~4 ______ ______ ______ _______

Strike 
________ _______ _______ _______ _______ _______ _______ _______

Advanced TA4J - 605 - 144.7 0.0 144 7 4 2  —_____ ______ ______

Strike - 
_ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  - 

-

Maritime T44A 800 108.3 0.0 108.3 7 .4  
______

- 

-4 T44A # 800 136.0 0.0 136.0 5 9  
_______ _______ _______

Primary Helo TH57 725 42.1 4.7 44~ 2 1fE 4 _______ _______ _______

Advanced Helo TEl 606 80.7 0.0 80.7 — 7.5 , _______ ______ _______

- 

_ -

- 

-- _  

_

i _  

-

t 
- - _ _ _ _  _ _ _ _  _ _ _ _- -

~~~~~~~~ 
_ _ _ _  -

~
~Withou t 2B37 #I4ithout 2F129 Figure 3.20

— 50 — - ---
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*INIT IAL STUDENT LOADS

Onboard Loads Students

Prima ry

Corpus 141

Wh i t in g 609
Intermediate P~~p

Corpus 4

Whiting 46

Intermediate Strike

Corpus 189

Whiting 124

Advanced Strike 
I

Corpus 82

Whiting 44

Maritime

Corpus 94

Pr imary Hel o
Whit ing  36

Advanced Helo

Whiting 72

Pools Awaitfng Entry into :

Pr imary 472
Intermediate Strike

Corpus 38

Whiting ii

Advanced Str ike
Corpus 8

Whiting 2

Maritime 6

*Ref:  CNATRA “Aviation Statistical Report ”
1—31 January 1979.

fIllIP 
Figure 3.23
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PRO PORT lONE!)
INITIA L STUDENT LOADS

U
Reduced for
Downstream

Student s  At tn  t
Onht r 

L
Phased_Prlma r 1
Corpus 

- 
23 18

WhIting 82 70
Primary

Corpus 85 75
W h i t i n g  316 269

Intermediate Pro-p

Corpus 4 4
= Whi t ing  46 43

Intermediate Strike

Corpus 172 148
W h i t i n g  95 82

Advanced Strike

Corpus 82 79
W h i t i n g  44 42

Maritime

Corpus 77 76

Whi t ing  36 34
Advanced Helo

Whiting 72 71

Pools Awaitin& Entry into:

Prj~~~~ 716 609
Intermediate Strike

Corpus 55 47
WhIting 40 34

Advanced St:Ike

Corpus 8 8
Whiting 2 2

Maritime 23 23

Figure 3.24
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Scenario No. 6a Student

FY80 Week ~~-. — — - 
O f f i c e r s  

- -

-_Da te _ 
— 
No. AOC AVROC Navy LISMC USCC Forci~jjfl

10/ - 1/79 I 270 130 18 10 i~ 7 ()

9 2 0 0 18 10 0 0
15 3 0 0 18 10 0 0
22 4 () 0 18 10 0 0
29 5 0 0 19 10 0 0

11/5/79 6 0 0 19 10 0 0
13 7 0 0 19 10 0 0
.19 8 0 0 18 10 0 0
26 9 0 0 19 10 0 0

12/3/79 10 0 0 19 10 0 0
10 11 0 0 19 11 0 0
17 12 0 0 18 11 0 0

1/14/80 16 0 0 18 11 0 0 1
21 7 0 0 18 11 0 0
28 8 0 0 18 11 0 0

2/4/ 80 9 0 0 18 11 0 0
- = 11 20 0 0 15 11 0 0

19 1 0 0 15 11 0 0
25 2 0 0 15 1] 0 0

3/3/80 3 0 0 15 ii 0 0
10 4 0 0 15 11 0 0
17 5 0 0 15 11 0 0
24 6 0 0 15 11 0 0
31 7 0 0 15 11 0 0

ii: 4/7/80 8 0 0 15 1] 0 0
14 9 0 0 5 10 0 0
21 30 0 0 5 10 0 0
28 1 C) 0 5 10 0 0

5/5/80 2 0 0 5 10 0 0
12 3 0 0 5 0 0
19 4 0 0 5 19 0 0
27 5 0 0 10 10 0 0

6/2/80 6 0 0 10 10 0 0
9 37 0 0 15 10 0 0

= 
16 8 0 0 15 10 0 C)
23 9 0 0 .15 10 0 0
30 ‘~O 0 0 10 10 0 0

7/7/80 1 0 0 10 10 0 0
14 2 0 C) 15 10 0 0
21 3 0 0 15 10 0 0
28 4 0 0 15 10 0 0

-
‘ C

Figure 3.25a
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- I
rso Wc,~k 

il I

- - - — - 
Nt ’ . - 

AO( 
- - 

AvRoc_ 
—— 

Navj ’ US ~~~~~~~~~~~~~~~

8/ 4/80 S C) 0 15 10 (1 0
11 6 0 C) i S  10 0 C)

114 1 C) (1 .10 10 0 0
8 0 0 10 IC )  C) 0

9/2/80 9 (3 0 it) 10 0 0

8 50 (1 0 10 10 0 C)
i S  1 0 C) 11 10 0 0
22 2 0 0 15 t O 0 0
29 01 C) 1) 15 10 0 0

Figure 3.25b
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aircraft u tilization, average weeks to train for a phase, and the average
total flight hours for a phase graduate are in effect .  The following are

some of the broad results.

4
a. Output

FY79 FY81 FY82 FY83

JET 437 506 51.4 510 510

PROP 342 363 369 387 387
-4

HELO 296 405 120 0 0

TOTAL 1,075 1,274 1,003 897 897 
C

b. Shortfalls

FY79 FY80 FY81 FY82 FY83

JET 133 0 28 50 50

PROP 0 0 0 0 0

HELO 278 192 470* NA NA

TOTAL 411 192 498 50 50

*UflpT operative only part of the year.

c. In view of the shortfalls, ancillary DSFM runs were made on
the pipeline portions of the network only, i.e., excluding Phased Pr imary ,
Primary, and Intermediate Maritime/Helo phases. The results can be

interpreted as the maximum pipeline flows if they could be supplied by the
— 

- T34C/T28 phases in optimum time—phased quantities. The following table of

results reveale that the shortfalls are not due to the T34C/T28 inventories

alone.
Maximum Pipeline Output

— FY79 FY80 FY81 FY82 FY83

JET 437 506 514 510 510

PROP 342 363 369 387 387
— 

- HELO 302 405 120 0 0

— 
-
, 

t” TOTAL 1,081 1,274 1,003 897 897

— 5 7 —

—--~~~~~— ~~~~~~~-~~~~____J__ ~~~~~~~~~~~~~~~~~~~~~ 
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On closer analysis of the DSFM output , which is week—by- week, it can be
seen that the bottlenecks are the primary aircraft (T34C/T28) during FY79

and the first half of FY80. The Intermediate Strike (T2C) and the Primary

Helo (TH57) are in short supply throughout the FY79—8l time frame.

d. Notwithstanding the shortfalls in (b) abov ’, the time phasing

of the scenario in Figure 2.1 is feasible .

e. With the last input from NASC to UHPT on 2 May 80 (starting
week 32) , the last student will graduate from HT—18 (Advanced Helo) at the
end of week 20, FY81, 13 February 81. The laat entry into Advanced Helo

on week 5, FY81, start’ the phase down of HT—18.

f. With the last input into VT—27 (Primary T28) at the begi ing

of week 33, FY80, 16 May 80, the last student will graduate from the phase
at the end of week 45, 4 August 80.

g. It takes until week 26, FY80, 24 March 80, to absorb the

FY79 scheduled inputs plus the pool of students (370) awaiting entry into

Primary. There are 690 student—years in pools during FY79 alone with 340

of these awaiting entry into Primary. A substantial number of the student

weeks in pools is a prnduct of pushing the capacity to train to the limit

for certain phases. The DSFM is seeking the maximum student flow through

the system in trying to meet the PTR. It is likely that the final small

percentage of graduates involve a high penalty in student pools. This is

not inconsistant with real life when you push any system to its ultimate

limit.

4.2 Scenario No. 2 — This scenario is the same as No. 1 except that

the student inputs have been reduced during FY79 and the work week has been

extended to six days. The intent of this scenario was to determine the

quantitative effect on the output and student pooling. See Paragraph 2.2

for a description of Scenario No. 2.

a. The following was the output in terms of PTRs.

-58 -
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Output FY79 FY80 FY81 FY82 FY83

JET 444 506 542 560 560

PROP 342 363 369 387 387

HELO 312 439 133 0 0

TOTAL 1,098 1,308 1,044 947 947

a. Shortfalls

JET 126 0 0 0 0

PROP 0 0 0 0 0

RELO 262 158 457* 0 0

TOTAL 388 158 457* - -

*UHPT operative only part of the year.

c. It takes until 28 January 80 (week 18, FY80) to dissipate the
initial pool (370) with the increased work week and the reduced input schedule
into Primary. This involves 270 student—years in the pool awaiting entry

into Primary. There are a total of 594 student—years in pools somewhere r
in the system during FY79 alone. This is a substantial reduction from

Scenario No. 1; however, it also serves to point up the difficulties

involved in dissolving student pools and absorbing superfluous input students.

4.3 Scenario No. 3 — This is Scenario No. 1 with the reduced student

input of No. 2. The purpose of the exercise is to determine the number of

aircraft  required to meet the PTRs of FY8O—FY83. Since UHPT is discontinued

in FY81, a shortfall in that year is expected; however, the PTR for FY80
should be met.

This type of exercise is one of the most awkward problems for the
DSFM to accommodate in its present form. The procedure followed in this

instance was to examine the output of Scenario No. i to learn where the

bottlenecks were. Aircraft inventories were then tncreased in the bottle—

- — neck phases. The incremental increase in aircraft inventories were the

_ 59 ...
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product of close examination of the week—to—week student flows and the

location of excess tr~~uing capacity as presented in the standard output
of the DSFM. Then a ne.~ solution was produced using the .tew aircraft

inventories. This procedure was iterated until there were no shortfalls

in the solution. It required five iterations (six runs of thr~ DSFM count-

ing Scenario No. 1) to acquire the final results summarized in Figure 4.1.

When a suitable DSFM solution has been obtained , there are consid-
erable hand calculations to be made before the data in Figure 4.1 can be
determined. Figure 4.2 lists the steps in this process for each phase
and type aircraft  concerned . Perhaps a specific example would be the
best way to explain the entries in Figure 4.2 leading to the summary in

Figure 4.1. Keep In mind that the DSFM output is by week number in each
fiscal year; therefore, the aggregation by quarter was done manually.

(This has since been automated.) The first column for PR—R34C•Whiting

under Q3, FY79 , Figv re 4.2a will be the example.

a. New required capacity (grads): Aggregated over the quarter 
i f

from the DSFM solution (405).

b. Average phase length (weeks): Same (14)

c. Normalizing factor : The ratio of the annual average phase
length to the quarterly average phase length (16/14 — 1.14). —

d. Normalized required capacity: This is (a) divided by (c)

(405/1.14 355). By normalizing, the required capacity is on an annual -

average which facilitates the computations for the required aircraft to

provide the increased capacity.

J e. Programmed capacity: Existing capacity as in Scenario No. 1

(270)

f. Required change in capacity: This is (d) minus (e)

(355 — 270 — +85).

g. Required change in aircraft: This is (f) converted to aircraft. J

-
-
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This C.-on’-’er4lon uses the  f a c t o r  from Fi gure 1.7 “ l’i p e l i ne ( rads per A i r c r a f t  j
per Year ” for  lilt! -r34C fo r  Prima r_y wit hout the Phased Primary sy l l a b u s

and wi t hout ti ’.’.- 2B37 t ra iner  (6.58) . Since we :-rc Interested in only a

qua r te r ut a yea r , the fa i - - t o r  become s 6 .58/4 — L65. The i- -on vers ion  i rom

capaci ty  to a i r c r a f t  is then 85/ 1.65 — 52 aii-cta ft.

h . Pro grammed airc r a f t :  Exi st ing  in ven tor i es  as in Scenario No. I

(124) 1
:1

I. New total  a i r c ra f t :  This Is (g) plus (h )  (52 + 124 17 6) .

4~~. ~cenar lo ~o. 4 — This scenario requ I red the dc te~~ ina t ion of 
-:

requir ed a i r c r a f t  tnv entor ies  to meet an expanded schedule of PTRs for

FY8O— FY85. For convenient-c , th e PTRs I isted in S e c t i o n  2 ar t - repeated here.

4- l-’YSO FY31 FY82 FY I-85

Jl~T 506 560 597 644

PR’)P 363 383 416 42~-.
HEW 597 608 h3 8 702

TOTAL 1,466 1,551 1 , 651 1 , 71 1

The procedure fo i l  owed was st r i c t l y a manual  one t in t  11 a set. of a i r c r a f t

- 
- inventories had been deriv~’d. Those inventories were considered to be

approx imate, at. best , so they we re t hen ch~ ck~d using the DSFM f or the

resul ting l’TRs. A description of the manual procedure follows .

The first step was to graph Figure 4. wherein the three pipel Inc

PTR (dashed Inca) are shown for e~u-il of the years FY80 through FY83 .

(Years FY84 and FY85 are the same as FY83.) The -olhi lines delineate

the an t ic ipa tory  level  of fi ight t r a i n i n g  required to meet ih~st’ PTRs .

For this purpose , FY79 has bet-n included .

Figure 4.4 is a dupi icale of Figure 3.6. I t  1- repeat ed bc-re for

conven ient reference,  i t  i l lu st r a t e s  by pipel ine the average time l ength

~~~ In a 50—week t r a in ing  year the the downstream a t t r i t i o n , among other data .  

±1~1 _  -
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Two sequences are shown for JET since the Phased Primary (PP) syllabus

will be replaced by the Primary (PR) syllabus during the time period of

interest.

Figure 4.5 combines the downstream attrition with the planning

factors for annual.aircraft utilization and the total flight hours per

phase graduate to produce a factor for “Pipeline Grads per Aircraft Year.”

This factor divided into the value on the solid line in Figure 4.3 will

yield the projected aircraft inventory for a particular quarter of a

year based on a quarter of the expected annual aircraft utilization

(a gross assumption).

Figure 4 ,6  summarizes the projected aircraft inventories by type,

year, and pipeline which share a phase. Only T34C additions were considered ,

therefore , a table of equivalence for T28s is included. Two observations

on the data in Figure 4.6 deserve some explanation. First, the T34C
P requIrement dips during the last half of FY80 and the e.~rly half of FY81

although the PTR requirements are increasing. The reason is that the flight

trainer for the T34C (2B37) becomes ready for training starting in FY80

(see Figure 3.8) causing each T34C to become more productive in terms

of phase graduates.

The second observation is that the table for the number of T28s which

are equivalent to one T34C for the JET p ipeline dips in FY80. The underlying

reason is basically the same, but the rationale is somewhat more complex.

The Phased Primary syllabus is discontinued at the end cf FY79. During

FY79, the flight hours per phase graduate are roughly the same and the

1.27 equivalence between the T34C and T28 is due to the higher utilization C

of the T34C. The same is true of FY81 and beyond when the 2B37s are all

ready for training. During FY80, however, it was reckoned that an average
of one—half of the 2B37s were ready for training. This causes the flight

hours per phase graduate for the T34C with and without the 2B37 to be used

approximately half the time. There is a substantial difference in these

hours: 109.5 vis—a—vis 87.0, the latter being with the 2B37. The higher

flight time requirement drives the T28 to T34C equivalence down, wiping out

— 7 2 —  -

-

______________ --  
-
~~ --  ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~. ~~~~
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JET PIPELINE

Flight Flight Down— Flight Pipe—
Type Hours Hours stream Hours line

PHASE NAME Air— per per Attri— per Grads
(ID) craft Aircraft Phase tion Pipe— per

per Year Grad line Aircraft
Grad per Year

Phased Primary
(PP) T28 622 42.5 15.3 50.2 12.39

T34C 800 43.1 15.3 50.9 15.72

Primary
(PR) T28 622 86.2 15.3 101.8 6.11

T34C 800 109.5 15, 3 129.3 6.19
(with 2B37) T34C 800 87.0 15.3 102.7 7.79

m t .  Strike
(IS) T2C 543 134.0 8.0 145.7 3.73

Adv. Strike
(AS) TA4 580 144 .7 0.0 144.7 4.01 —

Figure 4.5a
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PROP PIPELINE

Flight Fli ght Down— FLi ght Pipe—
Type Hours Hours stream Hours line

PHASE NAME Air— per per Attri— per Grads
(ID) craft Aircraft Phase tion Pipe— per

per Year Grad line Aircraft
Grad per Year

Primary
(PR) T28 622 86.2 4 .0 89.8 6.93

T34C 800 109.5 4.0 114.1 7.01
(with 2B37) T34C 800 87.0 4.0 91.1 8.78

Inter. Prop
(IP) T28 622 29.8 2.0 30.4 20.46

T34C 800 38.4 2.0 39.2 20 41
(with 2B37) T34C 800 29.9 2.0 30.5 26.23

Mari t ime
(PIT) T44A 800 136.0 0.0 136.0 5.88
(with 2Fl29) T44A 800 108.3 0.0 108.3 7.39

Figure 4 .5b
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HELO PIPELINE

Flight Flight Down— Flight Pipe—
Type Hours Hours stream Hours line

PHASE NAME Air— per per Attri— per Grads
(ID) craft Aircraft Phase tion Pipt -— per

per Year Grad line Aircraft
________________________ Grad per Year

Primary
(PR) T28 622 86.2 7.9 93.6 6.65

T34C 800 109.5 7.9 118.9 6.73
(with 2B37) T34C 800 87.0 7.9 95.0 8.42

Inter. Frop
(IP) T28 622 29.8 5.9 31.7 19.62

T34C 800 38.4 5.9 40.8 19.61
(with 2B37) T34C 800 29.9 5.9 31.8 25.16

Primary RW (PH) T1157 643 42.1 5.0 44.3 14.51

Advanced RW (AN ) Thl 578 80.5 0.0 80.5 7.18

Figure 4.5c
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part of the T34C advantage of higher utilization.

A single run was made with the DSFM to verify or dispute the

projected aircraft inventories of Figure 4.6 as being suitable for
- meeting the required PTRs. Figure 4.7 prorates the T34C data of -

Figure 4.6 among Phased Primary , Primary , and Intermediate Maritlme/Helo.

Figure 4.8 is a reflection of Figure 4.7 in terms of capacity to train;

the form of the Inputs for the DSFM.

The results of the DSFM run in terms of pipeline PTRs are the

following:

PTRs FY80 FY81 FY82 FY83 FY84

JET 506 443 597 635 635

PROP 363 383 416 425 425

HELO 592 608 638 702 702

TOTAL 1,461 1,434 1,651 1,762 1,762

Shortfalls

JET 0 117 0 9 9 H

: : : :
The large shortfall in the JET pipeline in FY81 indicates either

or both a shortage in the aircraft inventory or a mismatch in the time
phasing of the changes in aircraft inventories. A careful examination of

the routine DSFM outputs revealed that it is a shortage in aircraft. An

addition of eight T34Cs during the first quarter FY80 and 12 TA4s during

the first quarter FY81 would remove 95 of the 117 shortfalls leaving 22

short. To reduce the 22 further would require addJtional T34Cs, T2Cs

and TA4s.

One of the routine outputs of the DSFM is a listing by week, phase,

C and location of any unused capacity to train. A review of this output

-77 - 
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disclosed that, for the given output, the inventories in Figure 4.6 would

constitute a well—balanced system in terms of aircraft availability. The

significant p~int in this context is that the DSFM can provide a quantitative
check on fl ight training projections obtained by any other means. In this

instance, all shortfalls could be eliminated through an iterative process
using the DSFM to check corrective estimates.

4.3 Scenario No. 5 — This scenario was designed for the production

of new student input schedules with reduced programmed student inputs for

FY79 and reduced attrition for FY80. The new input schedules were for

the perIod 12 March 79 (week 24 , FY79) through FY80.

a. The PTR results of the DSFM for this scenario were the

following.

Projected PTRs FY79 FY80 FY81

C JET 570 506 552

PROP 342 363 369

HELO 574 597 655

TOTAL l,48~ 1,466 1,576 V

DSFM PTRs

JET 437 506 513 F :
PROP 342 363 369

RELO 369 405 407

TOTAL 1,075 1,274 1,289

Shortfalls

.JET 133 0 39

PROP 0 0 0

HELO 278 192 248 C

TOTAL 311 192 287

— 7 9 —
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b . Figure 4.9  lists the proposed student input schedule for  FY79,

week 24 and beyond . Downstream a t t r i t i on  was based on the current  planning

factors for phase attritions.

c. Figure 4.10 tabulates the proposed student inputs for  FY80

using no attrition for the first quarter of FY80 and 17.6 percent thereafter.

Inputs are divided into two groups : “AOC & AVROC” who go through a 12—week

ground school with a 10 percent attrition before entering Primary flight

training and “All Officers” who have a four—week preparatory ground school

with a 2 percent attrition. A fur ther  breakdown of student categories is

not appropriate without more information of the kind that was available for

Figure 4.9.

d. Figure 4.11 is similar to Figure 4.10 except that the down-

stream attrition w.4s based on current planning factors. This result was

not called f or in the scenario, but is presented here for comparison with

Figure 4.10.

4.6 Scenario No. 6 — The scenario sets a requirement for six

separate runs ~n the DSFM . Briefly:

Scenario No. 6a contained a partially prescribed student input

schedule for FY80 (see Figure 3 .2 5 ) .

Scenario No. 6b required the DSFM to compute an optimum input

schedule for student inputs for FY80.

Scenario No. 6~ was the same as 6a except that the total capacity

to train in the Primary phases was increased to 42 per week for the remainder

of FY79.

Scenario No. 6d was the same as 6b except the expanded capacity

of 6c was used .

The student input schedule for FY79 as produced in Scenario No. S

(see Figure 4.9) was used In all the Scenario 6 runs .

- 8 0 -
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FY 7 9 Recommended Student Inputs int2 NASC

Week AOC AVROC Navy LJSM C USCC Fore i gn

3/ 12/79 24 15 0 2 12 4 0
19 25 0 10 2 12 0 0
26 26 15 0 2 12 0 0

4 /02/79  27 0 10 2 12 0 0
09 28 10 0 2 12 0 0
16 29 0 10 2 Ii 3 0
23 30 10 0 2 10 0 0

U C) 10 2 9 0 0
5 /07 /79  32 10 0 2 9 0 0

14 3 3  0 5 2 9 0 0
21 34 10 0 2 9 0 0
28 ~5 0 0 2 9 0 0

6/04/79 36 10 0 6 9 0 0
11 37 0 0 6 9 0 0
18 38 10 0 6 9 3 0
25 39 0 0 6 9 0 0

7/0 2/79 40 10 0 6 9 0 0
09 41 0 0 6 9 6 0 I16 42 10 0 6 9 C) C)
23 4 3  0 0 6 9 0 0 r
30 44 10 0 6 9 0 0

8/06/79 45 0 0 6 9 0 0
13 46 15 0 6 9 0 0 r20 4/  0 0 6 9 3 0
2 7 48 i S  0 10 9 (1 0

‘.~/o1/79 49 0 0 10 9 6 0
10 50 20 0 10 9 0 0
1 /  51 0 0 10 9 0 0

52 10 0 10 9 6 0 - -~

- .~ s ]M0 45 146 278 3 1 0

FigurL ’ 4.9
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a. The results for 6a — The student input schedule into NASC 
- 

-
-

is listed in Figure 4.12. The drawdown during FY80 on the student pool

awaiting Primary is tabulated in Figure 4.13. The net d rawdown is only

81 from an in~ tial pool of 560 leaving 479 at the end of FY80.

b. The results of 6b — The student input schedule for drawing

the pool down as q~iickly as possible during FY80 is shown in Figure 4.14 .

The rate at which this drawdown occurs is tabulated in Figure 4.13 along

with the 6a rate.

c. The results of 6c — The student input schedule into NASC

is the same as for 6a in Figure 4.12. The drawdown during FY80 on the

student pool awaiting Primary is tabulated in Figure 4.15. The net draw—

down is only 73 from an initial pool of 377 leaving 304 at the end of

FY80.

d. The results of 6d — The student input schedule for  d rawing

the pool down as quickly as possible during FY80 is shown in Figure 4.16.
— The rate at which this drawdown occurs is tabulated in Figure 4.15 along

with the 6c rate .

The annual productivity in terms of maximum PTRs was the same for

each of the Scenario No. 6 DSFM runs . This indicates that the bottlenecks

in the system are n~t in the number of students scheduled as inputs or

in the capacity to train in the Primary phases. Earlier, it was disclosed

that the bottlenecks were in the Intermed iate Strike , Maritime, and

Primary Helo phases. The following is a sunmiary of the required PTRs

and the resultiiig shortfalls.

PTR FY79 FY80 FY81

JET 570 506 552

PROP 342 363 369

MELO 574 597 655

TOTAL 1,486 1,466 1,576

- --~~~
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4 Studen t  Input  Schedul e to NASC
Scenar io  No. 6a Con di tions *

FY80 Week Officers
Date No. AOC AVROC Navy USMC USCG Forelg~

10/ 1/79 1 10 0 18 10 2 0
9 2 0 5 18 10 0 0
15 3 10 0 18 10 2 0
22 4 0 5 18 10 0 0 —

29 5 10 0 19 10 2 0

11/5/79 6 0 5 19 10 0 0
13 7 10 0 19 10 2 0
19 8 0 5 18 10 0 0 

- -~

26 9 10 0 19 10 2 0 - -

12/3/79 10 0 5 19 10 0 0
10 11 10 0 19 11 2 0
17 12 0 5 18 11 0 0 r

1/ 14/80 16 10 0 18 11 2 0
21 7 0 5 18 11 0 0
28 8 10 0 18 11 2 0

2/4/80 9 0 5 18 11 0 0
11 20 15 5 15 11 3 0
19 1 0 5 13 11 0 0
25 2 15 0 15 1]. 3 0

3/3/80 3 0 5 15 11 0 0
10 4 15 0 15 11 3 0
17 5 0 5 15 11 0 0
24 6 15 0 15 11 3 0
31 7 0 5 15 11 0 0

4/7/80 8 10 0 15 11 3 0
14 9 0 5 5 10 0 0
21 30 10 0 5 10 3 0
28 1 0 5 5 10 0 0

5/5/80 2 10 0 5 10 3 0
U 3 0 5 5 10 0 0
19 4 10 0 5 10 2 0
27 5 0 5 10 10 0 0 —

6/2/80 6 10 0 10 10 2 0
9 37 0 5 15 10 0 0
16 8 10 0 15 10 2 0
23 9 0 5 15 10 0 0
30 40 10 0 10 10 2 0

7/7/80 1 0 5 10 10 0 0
14 2 10 0 15 10 2 0
21 3 0 5 15 10 0 0
28 4 10 0 15 10 2 0

Figure 4.12a
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FY80 Week 
- 

Officers
Date No. AOC AVROC N~y~~~~~~USMC USCC Foreign

8/4/80 5 0 5 15 10 0 011 6 10 0 15 10 2 018 7 0 5 10 10 0 025 8 10 0 10 10 2 0
9/2/80 9 0 5 10 10 0 08 50 10 0 10 10 2 015 1 0 5 11 10 0 022 2 10 0 15 10 2 029 01 0 5 15 10 0 0

*Weekly schedule of 700 Navy and 515 USMC off icers  as giveu in Fi gureThe following are given by the total number that must be scheduled intoNASC during FY80.

AOC: 2’O
AVROC : 130

USCC: 57

Use 17.6% downstream attrition from entry into NASC.

Figure 4.l2b
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FY80 PRIMARY INPUT SKED
for Scenarios Nos. 6a & 6b

6a 6a 6a 6b 6b 6b
Sked DSFM DSFM DSFM

Week Stud Primary Pool Stud Primary Pool
Date No. Inputs Entries Size* Inputs Entries Size*

10/ 1/79 1 25 28 557 25 28 557
9 2 42 25 574 42 25 574

15 3 24 27 571 24 27 571
22 4 32 25 578 32 25 578
29 5 30 26 582 0 26 552

11/5/79 6 31 27 586 4 27 529
13 7 30 27 589 0 27 502
19 8 32 27 594 5 28 479
26 9 31 27 598 0 28 451

12/3/79 10 33 25 606 5 26 430
10 11 31 27 610 0 29 401
17 12 31 28 613 4 28 377

1/14/80 15 10 30 593 0 31 446
21 6 36 29 600 0 31 415
28 7 37 32 605 0 30 285

2/4/80 8 37 31 611 0 33 252
11 9 37 32 616 0 34 218
19 20 36 32 620 0 32 186

C 25 1 38 34 624 0 34 152
— 3/3/80 2 35 36 623 0 35 117

10 3 37 34 626 0 35 82
17 4 33 35 624 2 20 64
24 5 34 36 622 9 22 51
31 6 34 38 618 0 12 39

4/7/80 7 25 41 602 27 41 25
14 8 39 40 601 0 11 14
21 9 29 41 589 13 13 14
28 30 38 43 584 5 4 15

5/5/80 1 30 43 571 11 9 17
— 12 2 48 42 577 20 20 17

19 3 20 42 555 21 21 17
27 4 31 42 544 0 0 17

— 6/2/80 5 19 40 523 11 11 17
9 36 32 43 512 12 12 17

16 7 21 42 491 42 43 16
23 8 30 41 480 41 40 17
30 9 25 43 462 43 42 18

Figure 4.13a
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6. 6a 6a 6b 6b bb
Sked DSFM DSFM DSFt4

Week Stud . Primary Pool Stud . Primary Pool
Date No. Inputs Entries Stze* Inputs Entries SLae*

7/7/80 40 31 44 449 43 44 17
14 1 28 41 436 42 43 16
21 2 37 42 431 43 43 16
28 3 29 41 419 41 42 15

8/4/80 4 31 42 408 41 42 14
11 5 25 40 393 40 40 1418 6 35 37 391 38 37 1525 7 29 37 383 36 37 14

9/2/80 8 36 11 408 33 34 13
8 9 30 9 429 30 31 12
15 50 36 1. 464 30 30 12
22 1 24 1.3 475 29 29 12
29 2 31 

- 27 479 28 28 12
1.565 1638 +81 847 1137

560

*Pool size at start of FY80 is 560.

Figure 4.13b
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T—398

FY80 PRIMARY INPUT SKED
for Scenarios Nos. 6c & 6d

6c 6c 6c 6d 6d 6d
Sked DSFM DSFM DSFM

Week Stud Primary Pool Stud Primary Pool
Date No. Inputs Entries Size* Inputs Entries Size#

10/1/79 1 25 28 374 25 28 287
9 2 42 25 391 42 25 804 C

15 3 24 27 388 24 27 301
22 4 32 25 395 32 25 308
29 5 30 26 399 0 26 382

11/5/79 6 31 27 403 4 27 259
13 7 30 27 406 0 27 232
19 8 32 27 411 5 28 209
26 9 31 27 415 0 28 181

12/3/79 10 33 25 423 5 26 160
10 11 31 27 427 0 29 131

- 
C - 

17 12 31 28 430 4 28 107

1/14/80 15 10 30 410 0 31 76
21 6 36 29 417 0 31 45
28 7 37 32 422 0 30 15

2/4/80 8 37 31 428 0 15 0
11 9 37 32 433 0 0
19 20 36 32 437 0 0
25 1 38 34 441 0 0

3/3/80 2 - 35 35 441 6 6
10 3 37 35 443 0 0
17 4 33 35 441 5 5
24 5 34 36 439 5 5
31 6 3~ 37 436 0 0

4/7/80 7 25 42 419 27 27 
414 8 39 39 419 0 0

21 9 - 
29 40 408 13 13

28 30 38 43 403 5 5

5/5/80 1 30 43 390 11 11
12 2 48 43 395 22 22
19 3 20 41 374 20 20 C

27 4 31 43 362 0 0

6/2/80 5 19 41 340 11 11
9 36 32 42 330 19 19
16 7 21 42 309 42 42
23 8 30 40 299 41 41
30 9 25 44 280 43 43

II
Figure 4.15a
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FY80 PRIMARY INPUT SKED
for Scenarios Nos. 6c & 6d (Cont’d)

6c 6c 6c 6d 6d 6d
Sked DSFM DSFM DSFM

Week Stud Primary Pool Stud Primary Pool
Date No. Inputs Entries Size* Inputs Entries Size#

7/7/80 40 31 42 269 43 43
14 1 28 42 255 42 42
21 2 37 45 247 43 43
28 3 29 41 235 41 41

8/4/80 4 31 41. 225 41 41
11 5 25 41 209 40 40
18 6 35 38 206 38 38
25 7 29 37 198 36 36

9/2/80 8 36 11 223 33 33
8 9 30 8 245 30 30

15 50 36 3 278 30 30
22 1 24 9 293 29 29
29 2 31 20 304 28 28

1,565 1,638 
±Z.~~. 

847 1,137
377

Figure 4.15b 
4I

*pool size at start of FY80 is 377.

#Pool Bize at start of FY80 is 290. 
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T—398

— Shortfall FY79 FY80 FY81

JET 150 0 0

PROP 84 25 0

HELO 238 154 191

TOTAL 472 179 191

5. Outputs

The routine outputs currently from the DSFM have been designed to

respond to a broad spectrum of informational requirements from command ,
s taf f , managem ent , and operational levels. In total , the output is quite

voluminious but, in general , the h igher the echelon , the more the informa-

t ion is aggregated . A brief description follows of some examples of these

outputs.

5.1 Figure 5.1 — Executive Summary — Lists ac tual graduates , PTRs ,
and shortfalls summarized by pipeline and year. Totals by year are also

given for the student inputs to NASC (forthcoming year) and student—weeks

in pools . The annual average—on—board within the IJPT system is listed

for each of the three years. Here , as elsewhere, the subdivision under

JET of CORPUS and WHITING means Kingsville and Chase for CORPUS and
Meridian and Pensacola for WHITING.

5.2 Figure 5.2 - Staff  Summary — Consists of four pages; one for
each of the following topics: Student—Weeks in Pools, Student Inputs,

Graduates, and Average—On—Board Student Load. Each page is organized by

phases as they relate to the topic. Here again, CORPUS means Kingsville

and Chase and WHITING means Meridian and Pensacola whenever related to JET

or STRIKE.

5.3 Figure 5.3 — Analyst Report — This is one page of a rather

long listing that is optional for the detailed use of the analyst whenever
essential to his investigations. The example is from the section devoted

to weekly student outputs by phase and location over a three—year period.

The weekly outputs are aggregated by quarter also. There are parallel

—93 —
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T—398
P A T H F I N D E R  -

03/14/19 D Y N A M I C  STUDENT FLOW MODEL 112119

EXECUT IVE SUMMARY

;R~ 3uATES L97~ 1980 1981

JET 437 506 540
CORPUS 

- 

~80 323 345

~*UTING 
- 

157 183 195

~RU P - 330 363 369

HELO 296 597 212

_ TCTAL 1063 1466 1121

PI RS 
-

JET 570 506 542
PRO P 330 363 36S
HELO 574 597 590

TOTAL 
- 

1414 1466 150 1

sHCWTFALIS -

JET 133 0 2
PROP 0 0 C
HEL O 278 0 -3 78

T&~TAL 411 0 380

INPUTS 10 NASC

C N A T R A  ~0B 129 5 1246 1041

S T UU EN T  P~E~~K~ IN PLI IJL S 27865 13226 1528

- 

Scenario No. 3 
-

Figure 5.1
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T—398
PATHFINDER

J3/L4/79 DYNAMIC STUDENT FLOW MODEL 112119

STAFF SUMMA RY

.I~~i€NT—ñEEK S IN P&ji.JL S 1979 1980 1981

AT EtiT~ Y ro PRIMARY/PHASED PRIMARY 11626 1508 0

UuT Qf PRIMARY &~ COkPL~S 1751 1651 0
a WHITING 6516 6274 477

TOTAL CUT CF PRIMARY 8333 7925 471

UUT OF IMTE RMEOIATE PROP a CORPUS 12 81 884 114
a ~HITING 20 35 0

TOTAL OUT 0h INI~~RMEDIA TE PROP 1301. 919 174

INTO INTEMME DIATE STRIKE a CORPUS 4730 1021 0
~ ~HITING 818 312 0

TOTAL INTO INTE RME DIATE ST R IKE 5548 1333 C

INTO ADVANCED STR IKE ~ CORPU S 278 217 418
~ WHITING 571 637 217

TOTAL INTO ADVANCED STRiKE 849 854 635

INT O ADVANCED HELO 208 687 242

GRAND TOTAL FOR CNATRA 21865 13226 1528

Figure 5.2a
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PATHFINDER

03/14/79 DYNAMIC STUDENT FLOW MODEL 112119

STAFF SUMMARY

SIU)~ NT5 INPUT 1979 1980 I~ aL

PHASED PRIMAR Y 244 0 0WHITING 187 0 0CORPUS 51 1) 0

PRIMARY 1 81 1.465 1254WHITING 1272 1229 LI~~54CORPUS 309 2)6 0

I~4IERMEDIATE PRCJ P 823 995 398WHIT ING 599 705 398CORPUS 224 290 C

INTERMEDIATE STRIKE 607 608 671
~iHiTING 215 222 231CORPUS 392 386 440

ADVANCED STRIKE 556 530 616WHITING 199 201 210CORPUS 357 329 406

MAR ITIM E 323 380 383

PRI MARY RW — WHITING 422 655 0

ADVANCEL ) K,. — sH1TIt4~ 401. 632 86

Figure 5.2b
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T-398
PATHF I NDER

03/14/79 DYNAMIC STUDENT FLOW MODEL 112119

$ STAFF SUMMARY

~KA)U4TES 1979 1980 1981

PHAS~ 0 PRIMAHY 324 0 C
wHITING 241 0 0
CORPUS 71 0 0

PMIMARY 1519 1155 1059
WHITING 1203 900 LOSS
CORPUS 316 255 0

INTERMEDIATE PROP 746 1037 391
WHITING 538 740 386
CORPUS 208 297 5 3

INTERMEDIATE STRIKE 583 487 661 -

veHITING 208 178 233
CORPUS 375 309 428

ADVANCED STRIKE 437 506 540
WHITING 157 183 195
CORPUS 280 323 345

MA R ITIME 
- 

330 363 365

PRI’IARY MW — WHITINU 408 663 50

ADVANCED R.i — WHITING 256 597 212

Figure 5.2c
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T—398PATHFINDER
03/14/79 DYNAMIC STUDENT FLOW MODEL 112119

STAFF SUMMARY a )

AvERAGE 0~4BUAkO STU.ThNI LOM) 1919 (980 1981

~HAS~ t) PRIMARY 53 0 C
WHiTING 40 0 0
CORPUS 12 0 0

PHA4ARY 513 404 371
WHITING 411 321 371
CORPUS 102 83 0

INTE RMEDIATE PkOP 78 1.02 35
WHIT 1MG 56 72 39
CORPUS 21 30 0

INTERMEDIATE STRIKE 240 219 2~~WHITING 85 81 93
CORPUS 154 138 173

43VANCEO STRIKE 179 192 201
WHITING 63 70 -71
CORPUS 115 121 129

4AR ITIME - LU 127 128

PRiMARY RW — WHiTING 40 65 1

ADVANCED R.#. — WHITING 77 135 37

- Figure 5.2d
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PATHF INDER 
T-398

DYNAMIC STUDENT FLOW MODEL 0)3507

iMAL YST RFPOP.T

$ 
‘% ,  

W F F K L V  ~ I i ’ ~~’iT L.’JII’UT 1979 1930 L9~31

PRI~4~~i4Y — ~-t IT i’ 1( ;  1203 )JJ 1059

~Q1 212 ~.f8 2~4

-
~~~~~~~~ rwoi C) 32 32

21 0 0
FWC )3 21 30 2~
FW04 20 JO 30
FWO S 20 30

~-W06 20 25 30
FWO7 20 /1 30
FWOB 20 ) 0
FWO9 20 23 24
FnLC 20 25 25
FWL1 2u -J 0
FWI � 20 14 27

207 79 200

I ~W15 20 0 0
Fwl b 20

t FULl 20 0 23
FWI9 20 C) 22

~Wt9 20 0 0
1 W20 20 0 ~1
Fw2 1 20 0 21
FW22 17 23
FW2j 17 2) 23

~W?4 17 23
0 0 C

FW26 16 19 22

FQ3 36b 2”) 321

F vd2l 16 19 22
FN2B 17 [9 22
FW29 34 39
FW3O 17 20 23
fW31 35 41 26
1 W32 37 2? 25
r-~33 18 17 25
FW34 40 18 25
Fw35 21 17 24
FW36 42 16 25
FW 37  21 16 ‘7
FW3 8 45 15 28
Fw39 23 16 22

— Figure 5.3
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T-398

sections for Student Inputs , Student—on—Board Loads, Training Capacities,

Unused Training Capacity, and Student—Weeks in Pools.

5.4 Figure 5.4 — Student In/Ou t Schedule — The example is for the
Maritime (MT) phase of training. It shows , week—by—week ove r five years ,
the number of st idents entering and leaving the phase and the resulting

on board student load . One significant distinction here from the previously

described outputs is that the student numbers are all In pipeline graduates,

i.e., all downst!eam attrition has been washed out. The large number (126)

entering the phase or. the first week includes the existing on board load.

5.5 Figure 5.5 — Student Holdover — A student ‘h,ldover’ is one
student—week in a pool. This listing is rather self—explanatory except for

the columns headed by the cryptic H” “. These columns contain the

holdovers for one of the transit linkages from Primary to Jet. This

anomaly will be corrected in future outputs. As in Fig~re 5.3, all student

numbers are in pipeline graduates.

5.6 Figure 5.6 — Capacity/Flow Table — This example is from a listing S

that is used mainly to verify the input capacities to tr.u~~. The headings

FROM and TO are coded node numbers representing starting a phase and

completing a phase. The alpha part indicates the phase name and location

and the numerical part is the week number of the fiscal year in which the

event occurs. For example, A34 (FROM) and Y38 (TO) indicate a phase that

• started at the beginning of Week 34 and completed at the end of Week 37, an

elapsed time of four weeks. (The FROM and TO are used for purposes other

than phases but for this exposition, they are of little i’~terest.) Similarly,

the NEXT-FROM and NEXT—TO are for internal coding purposes. The next group

of interest is under CIJ. In the five columns are the assigned weekly

capacities to train for each of five years. The parallel listing under

XIJ contains the e.olution flows of students through the system. The column

TIJ lists the phase length in weeks for a student entering the phase indicated

by the week number of the FROM node in the furthermost left—hand column. The

columns PHASE and INDEX are of GWU interest only. All student numbers are in

pipeline graduates. Internally, the DSFM calculates all student flows on a

— 100 - 
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pipeline graduate basis. Any of these numbers can then be inflated by the

appropriate downstream attrition to convert them to actual on board students.

5.7 Figure 5.’ — Unused Capacity — This is an example from the
listing that contains the unused capacity to train by week for a five—

year period. On the left is the abbreviated phase name (MT : Maritime; PH:

Primary Helo; AH: Advanced Helo). The next two columns contcin the FROM

and TO nodes described for Figure 5.5. The next five column& contain the

unused capacity . The sixth column is the phase length in weeks. The last

column is of CWU interest only. Unless there is an unused capacity sometime

during the five years, a particular line is not printed. Since PH has an

unused capacity for ordy one phase entry date, i.e., YOl, this quickly
identifies PH as a bottleneck phase.
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APPENDIX A

This appendix contains the stepwise hand calculations for deter-

mining the fraction of aircraft to be assigned to the different phases -
•

of flight training when the same type aircraft is being shared among

phases at the same location. As will be seen, this proportioning depend s

on the pipeline proportioning and what phases are to be in operation. -

This proportioning is not done in real life unless different squadron 1

commands ar~ involved. It is only necessary for computing phase capac—

ities for the DSFM.
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APPENDIX A

Proportioning Aircraft Assignments

•1
1. Rationale for determining the division of aircraft among Phased Primary 4
Primary , and Intermediate Maritime/Helo.

D A T A

Average Flight H.urs Required per Phase Graduate

Phased Primary Primary Intermediate Maritime/Helo

T28 £u2.5 86.2 29.8

T34C 43.1 109.5 38.4

T34C with 2B37 43.1 87.0 29.9

With reference to the Downstream Attrition chart :

36.8% of students entering flight training go to JET pipeline*

63.2% of students go to MARITIME and HELO pipelines.

For T28s then, the average student would get:

36.8% X 42.5 hrs. in Phased Primary ‘5.6 hrs./avg. student

63.2% x 116.0 hr.. in Primary and Intermediate 13.1 hrs./avg. student

88.7 hrs./avg. student

Therefore:

15.6/88.7 — 17.6% of the aircraft should be assigned to Phased Primary

73.1/88.7 — 82.4% should be assigned to Primary and Intermediate.

Similarly for the T34C without the 2B37:

36.8% X 43.1 — 15.9 hr..

63.2% x 147.9 — 93.5 hr..

109.4 hrs./avg. student

)
*Thi~ includes those attrites associated with JET pipeline including those
attrition, early in the flight training program.
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15.91109.4 — 14.5% assigned to Phased Primary

93.5/109.4 — 85.5% assigned to Primary and intermediate.

And for T34C with the 2837:

36.8% * 43.1 — 15.9 hr..

63 .2% X 116.9 — 73.9 hr..

89.8 hrs./avg. student

lS.9/89.i~ — 17.8% assigned to Phased Primary

13.9/89.8 — 82.3% assigned to Primary and Intermediate.

The breakout between Primary and Intermediate aircraft Is determined In the 
- 

-~

following way. The tn—phase attrition for the Intermed iate phase 1. 2%.

Therefore, Primary has to produce 1.02 phase graduates for every Intermediate

graduate. The total time, then, for an average Primary/Intermediate

graduate would be 1.02 times the Primary flight 1’ours plus the flight

H I hours for an Intermediate graduate. The following calculations give

the respective allocations .

t’28

86.2 hr.. * 1.02 — 87.9 hr.. for -Primary

29.8 hr.. for Intermediate

117.7 hr.. for average Primary/Intermediate graduate

(87.9/117.7) X 82.4% — 61.5% assigned as Primary aircraft

(29.8/117.7) * 82.4% — 20.9% assigned as Intermediate aircraft.

T34C without the 2B37

109.5 hr.. X 1.02 — 111.7 hr.. for Primary

38.4 hr.. for Inter-mediate

150.1 hr.. for average Primary/Intermediate graduate

(111.7/150. 1) ~ 85.5% — 63.6% assigned as Primary aircraft

( 38.4/150.1) x 85.5% — 21.9% assigned as Intermediate aircraft.
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T34C with 2837

87.0 hr.. X 1.02 — 88.7 hr.. for Primary

29.9 hr.. for Intermediate

118.6 bra. for average Primary/Intermed iate graduate

(88.7/118.6) x 82.3% 61.6% assigned as Primary air-craft

(29.9/118.6) x 82.3% — 20.7% assigned as Intermed iatc~ aircraft.

2. When the Phased Primary is discontinued, the division of aircraft will

be between Primary and Intermediate. The average f1igI~t hours required

per phase graduate for Primary and Intermediate are the same as before but

the pipeline division of students will be different because the JET pipeline

will now suffer- a hig~ier attrition. So,
4--

38.42 go to JET pipeline , and

61.6% go to MARITIME and RELO.

Therefore: 
-

100% of students get 86.2 hours in Primary 86.2 hr..

61.6% of students get 29.8 hours in Intermediate 18.4 hr..

104.6 hrs./avg. student

86.2/104.6 — 82.4% assigned as Primary ai rcraf t

18.4/104.6 — 17.6% assigned as Intermediate aircraft.

T34C without the 2B37

100% of students get 109.5 hours in Primary 109.5 hr-s.

61.6% of student~ get 38.4 hours in Intermediate 23.7 hr-s.

133.2 hr../avg. student

4 109.5/133.2 — 82.2% assigned as Primary aircraft

23.7/133.2 — 17.5% assigned as Intermediate aircraft.

T34C with 2337

1002 of students get 87.0 hours in Primary 87.0 hrs.

61.62 of students get 29.9 hours in Intermediate 18.4 hr-s.

105.4 hrs./avg. student
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87.0/105.4 — 82.5% assigned as Primary aircraft

18.4/105.4 — 17.5% assigned as Intermediate airc raft.

SUMMARY TABLE OF AIRCRAFT ALLOCAT ION LW PERCENT

With Phased Primary Ph ased Primary Primary Intermediate

T28 17.6 61.5 20.9
T34C without 2837 14.5 63.6 21.9

T34C with 2537 17.7 61.6 20.7

Without Phased Primary

T28 82.4 17.6

T34C withcut 2B37 82.2 17.8

f T34C with 2837 82.5 17.5

- -~ 3. Whenever the support for the UHPT pipeline is no longer required , the

T28s and T34Cs will be distributed between Primary and Intermediate Maritime.

At that time, the Primary phase will be received by 100% of the students.
Of the Primary graduates, 63% must go to the Jet pipeline and 37% go to the

- - Prop pipeline to achieve the proper balance of 60% and 40% of the UPT

graduates, :espectively. The 60% and 40% were obtained by averaging the

PTRs over the rext five years.

Total hours required for a Primary phase graduate in the T34C with the

2B37 is 87.0. For the Intermediate Maritime phase it is 29.9. Therefore:

100% X 87.0 hours in Primary 87.0 hrs./avg. student

37% >- 29.9 hours in Intermediate Maritime 11.1 hrs./avg. student

and

87.0/98.1 — 88.7% of the T34Cs assigned to Primary

11.1/98.1 — 11.3% of the T34ca assigned to Intermediate Maritime.

Distributions for the T28 are not significantly di fferent.
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APPENDIX B

DETERMINiNG WEEKLY PHASE CAPACITIES TO TRAIN

The accompanying work sheets are examples of how the weekly phase

capacities to train are manually calculated. The first column after the

PHASE NAME i. the range of weeks to train as calculated by the DSFM in

the network Setup phase. One looks down the right—hand column of the
listing, e.g., Figure 3—13 , to find the largest and smallest number for

each phase . The ratio (next column) of the Average to the Ac tual Weeks
becomes the multiplier for the average capacity to train (per week). A

new column to the right is calculated every time the average capacity to
— train changes.

During the course of developing this report, the mar’ual process
was automated but the hand calculations are still appropriate for some
applicat ions .
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Range Ratio : 
— _______ _______ -

~

of Average
PHASE NAME Weeks to ‘ipeline Grads p V Week -

to Actual
train Weeks Ql Q2 Q3 Q4

- -

_ __  -

- _  
ii

Ph~~~.d 6 1.33 11 - 
______ ______ ______ ______ ______

Primary (PP~ 7 1.14 9 9 
_______ _______ _______ _______ _______-

______________  
(8) - 1.00 (8 .0) (8.3) 0 0 

______ ______ _______

_ _ _ _ _ _ _  
9 .88 7 7 

_ _ _ _  _ _ _ _  _ _ _ _  -
-
_ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _  
10 .80 6 7 

______  ______  ______  ______  ______

_______________ 

11 
• 

.73 

- 

6 6 
_______ — _______ _______ ________

Primary 12 1.33 20 21 28 28 _______ _______ _______-

_____________ 13 1.23 19 20 26 26 _______ _______ _______

______________ 1-4 1.14 18 
— 18 24 24 _______ _______ ________

— 
15 1.07 16 17 22 23 ______ ______ _______

( (16) 1.00 (15.4) j~~.Oj (20.8) (21.1) 
______  ______  ______

- ______________ 
- 17 .94 14 15 _..21L...... 20 

-

- 
- 

18 .$9 14 14 19 19 - ______ _____

______________ 19 ,84. 1.3 13 _______ iS - _______

______________ 
20 .80 12 13 17 4 lL _______ _______ _______

______________  
21 .76 12 12 16 16 

______ ______ _____

Intermediate ... ._~~~~~~~~ 1.67 26 27 — 23 21 _______ ____— _____

(IP) - 4 1.25 19 20 ....J.J......... 17 _______ _______

______________ 
(5) J.OO 

-

- 
(15.5 ) (16.3) 

~~~~~ (13.5) _______ _______ _______

_ _ _ _ _ _ _ _  6 .83 13 14 _ 1l 11 _ _ _ _  _ _ _ _  _ _ _ _

_______________ 7 .71. 11 
- 

12 10 10 _______ _______ —-

Note: Number-s in parentheses are average values. 
— - 

______ ______ ______

_ _ _ _  
— 113 —

- ..~~~~~~~—. - — - — -—-----•--— — - — --- 
-
- . — -

- _ _,
-
~~ .; ‘-  ‘•_ i_~

._ 
._.a~_.s

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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~~ -

WHITING - FY80 
. 

T-398

R~nge Ratio: 
-•

of Average
PHASE NAME Weeks to ‘ipelin&. Grads p r Week 

to Actual
Train Weeks Ql Q2 Q3 Q4

_ _ _ _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  

Ji_
Phased ~~6 1.33 ______ ______ ______ ______ ______ ______

Prima ry (PP) 7 1.14 
______ _______ ______ ______ _______ _______

_____________ 
(C) 1.00 0 0 0 0 

______ ______ — ____

_ _ _ _ _ _ _ _  9 .88 
-

_ _ _ _ _ _ _ _  i0 .80 _ _ _  _ _ _ _  _ _ _  _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  
1;

_____________ 
_ ll 

- 
.73 

______ ______ ______ ______ ______ ______ _______

_ _ _ _  _ _  _ _  _ _  _ _  _ _  _  _ _  _ _  _ _

Primary (PR) 12 1.33~~ 23 25 26 29 _______ _______ _______

• _______________ 
13 1.23 22 23 24 27 _______ _______ _______

______________ 
14 L14 20 21 23 25 

_______ _______ _______r • _____________- 15 1.07 19 20 21 
— 24 ______ ______ _______

____________  
(l6) 1.00 (17.5) (16.6) U9.8) (22 L1J.. ______  ______  ______

_ _ _ _ _ _ _ _ _ _ _  
17 .94 16 17 19 21 _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _

- _______________ -18 .89 16 17 18 20 
_______ _______ _______

• _______________  .84 15 16 • 17 19 ________ ________ ________

______________ 
20 .80 14 15 16 _ 18 - 

-

________________ 

21 — — .76 13 14 15 17 
________ ________ ________

intermediate 3 J..67 19 20 22 71L _______ _______ _______

- 

(IP) 
_______ 1.25 14 is 

- —_____ _______-

- (5) 1.00 (1.1.5 ) l1.8 ) (13.01 (jf~~~~1
’
L ______ _______ _______

_____________  
6 .83 

- 

1.0 10 ii 12 ______  ______  ______

________________ 
7 .71 8 8 9 10 

-

— 

- 

—

~~~~~~~ I 

-

Not.: Numbers in par:ntheses are average values.

—. ~- ~-~ - 1 ~~~~~~~ -~~-~~-~~~~ — - - - — - - - -~~-~~~~~~ ~~~~ - ~~~~~~



WHITiNG - F’~81 6 FY82+ 
T-39~

—

~ Range Ratio: 1 
- _______ _______ —

of Average
__ PHASE NAME Weeks to ‘ipelin Grads p r Week -

to Actual
( Tra in Weeks Q2 Q4 FY82+

Phased 6 1.33 
_______ _______ _______ _____ _______ _______ _______

Primary (PP) 7 1.14 _______ _______ _______ ______ _______ _______ _______

— (8) 1.00 0 0 0 1 0 ______ ~0 -

_____________ 
9 .88 

______ ______ ______ ______ ______ ______ ______

_____________  
10 .80 

______ ______ ______ ______ ______

______________ 

11 .73

- Primary (PR3 1 2 1 - 13 _______ 

~3 37 32 32
______________ 13 1.21 3A~ _______ _______ 3Q 29
______________ 14 1.14 28 28 28 28 

_______ 
27 

_______

______________ 
15 1.07 26 26 26 26 

_______ 
25 

______

( 
(16) 1.00 (24.4) (24.6) 124.3j (26.3) ______ 

(23.8) 
______

- 17 .94 23 23 23 
- 
23 ____— 22

-  18 .89 22 22 22 —- 22 • 21 -_______

- 

19 .84 20 21 20 - _______ 
20 

— 

20 .80 19 20 19 19 
_______ 

19 
_______

-t 21 .76 18 19 18 18 ______ 18 ______

- 

I 

. 

Inter~~tiat~ ... ..... 3 1.67 17 17 - - 17 17 _______ 17 _____

(IP) - 4 1.25 13 13 .. J.~~~_ - 13 - _____— ____

_____________  (5) 1.00 
- 

(10.03 (9~.9) ~~~~~~~~~~~~~~ (9.9) ______ 
(~~.9) ______

_ _ _ _ _ _ _ _  
6 .83 8 8 8 8 ____ 8 

_ _ _ _

_______________ 
7 .71 7 

- 

7 7 7 
_______ 

7 
— - 

-

— _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

Note: Numbers in parentheses are average values.

- _ _  ~T.. 
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~~r ~~~~~~~~~~~C

CORPUS — FY79 - T-398

Range Ra tio:
of Average

PHASE NAME Weeks to < ‘ipeline Grads p r Week - — — >  -~ i

to Ac tual
Train 

- 

Weeks Qi Q2 ç3 Q4 
_______ ______ _______

Phased 6 1.33 3 3 _______ ____ _______ _______ _______

Primary (PP) 7 1.14 3 3 
_______ _______ _______ _______ _______

_ _ _ _ _ _ _ _ _ _ _  
(8) 1.00 (2.2) (2.2) 0 0 

_ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _

_ _ _ _ _ _ _ _  
9 .88 2 2 

_ _ _ _  _ _  _ _ _ _  _ _  _ _ _ _

• 
____________  10 .80 2 2 ______  ______  ______  ______  ______

_ _ _ _ _ _ _ _  
11 .73 2 2 

_ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

Prim ary (PR) _______ 1.33 6 6 7 7 _______ _______ _______

____________  13 1.23 6 6 7 - 7 ______  ______  ______

______________ 
14 1.14 5 5 6 6 _______ _______ _______

________________ 
15 1.07 5 5 6 6 

— ________ ________ ________

____________  
(16) 1.00 ( 4.5 ) (4.5) (5.6) (s.6 

______  ______  ______

_ _ _ _ _ _ _ _  
- 17 .94 4 4 _ S 5 _ _ _ _  _ _ _ _  _ _ _ _

______________ 18 .59 4 4 S~ 5 - _______ _______

_ _ _ _ _ _ _  
19 .84~~ 4 4 _ 5 _ 5 -  _ _ _ _  _ _ _ _  —

-

_ _ _ _ _ _ _  
20 .80 3 3 _ 4 _~~~~~~~~~~ .. ___ _ _ _  _ _ _ _

— - 21 .76 3 3 4 _ _ 4 _ _ _ _  _ _ _ _  —

Inter~~diate — I 167 7 7 7 7 _______ _______ ______ -

(IP) 4 — 1.25 6 6 ________ 5 ________ —-_____

______________ 
(5) ioo 

• 
(i~.4) C 4.4) ç / a f l_) j 1~~~fl 

) 
_______ _______

- 
6 .83 4 4 _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _

_ _ _ _ _ _ _  
7 _ .71 3 

• 

3 3 3 _ _ _ _  _ _ _ _  _ _ _ _

_ _  _  _  _  

• 

_ _ _  _ _

0’ _ _ _ _ _ _  _ _ _  ---- — 

-

Note: Numbers in parentheses are average values.

— 116 —
• - . - - — - - —-- -  - • - .-- —•——. —— 
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1—398(~ )R lU ~ -
- FY80 6 FY 8I+ 

-
________________________ ____________ — - -rr ~~~~~~- 

~~~~~~~~~~~~ -fl~~~~~
-. -.- - ----=--~~~~..c.~~~ -•

Range Ratio :
of Average 

I

PHASE NAME Wee ks to ‘- Pipeline1 Grads p r Week 
to Actual

( Train Weeks Qi Q2 Q3 Q4 
_______ 

FY81+

Phased ~~~~~~ 6 1~~~3 _ _ _  . 1 

-_ _ _

Primary (PP) 7 1.14 
- ______ ______ ____- ______ ______ ______

___________— 
(8) 1.00 - 0 0 0 0 

______  
0 

_____

_______________ 
9 .88 

_______ _______ _______ ______ _______

_ _ _ _ _ _ _  
10 .80 

_ _ _  _ _ _ _  _ _ _ _  -_ _ _ _  _ _ _ _  _ _ _ _  _ _ _

11 .73 
_______ _______ _______

• 
_____________  ______ ______ ______ ______ ______1

~

______ ______ ______ ______

~~~~rimary (PR) II — 1.33 13 13 — 13 — 13 _______ _______ ______

______________ 13 1.23 12 - 12 I L _  12 — — 1---
______________ — 

14 1.14 11 11 11 1~ ___•~ ________ 
J 
_____-

~~~

______________ 
15 1.07 11 11 11 11

_ _ _ _ _ _ _ _ _ _ _  ____  _ _ _ _ _  

(lo oj (io o) 

~~~~~~~~~~~~~~~~~~~ i~~~: 
___  

_ _ _ _ _

Intprmediate 3 1 I .. - — ii jj~~~~~~~ . _ • _ _ • _ ~~~~~~ •.  

(1P) - .~~~~~ . 1.25 8 8 8 _ &  

( 5 )  1.00 
- 
(f~ 4) (h4) ( ~~4) ( ~~~~ ________ _______ _______

________________ 
6 .83 5 5 •

t~~
_

~~
_ — 5 

• 
_ —_

_______________ — 
7 . 71 5 

- 

5 -____ — - -

_ _ _  _ _ __ _  

- 

_ __ _

-
__--—_ -•

‘N - -j—---- --_ _ _  - -=~~~~~~~~= —~~~=

Note: Numbers in parentheses are average values.

• 
____ - - — 117 — - -  -..- -- - - - - - - ~~~~~~~~

~~~~~~~~~~~~~~~~~~ ~~~~~~~ —--~~L~.~~~~ ~~~~~~~~~ — — -
~~



C

FY79 through FY83 - 
T—398

- 

Range Ratio 
< 

- 

Pipelin e Grads er Week 

PHASE N AME Weeks 
Avera ge 

~~~~~ 3

to Ac tual
plua plusTrain Weeks Chase Pensac

Intermediate 17 1.18 8 - 4 9 - 5 _______ _______ _______

Strike (IS) 18 1.11 7 4 8 5 _______ _______ _______

_ _ _ _ _ _ _ _  
19 1.05 7 4 8 4 

_ _ _ _  _ _ _ _  _ _ _ _

_____________  
(20;_ 1.00 (6.7) (3.7) (7.4) (4.2) 

______ ______ ______

_ _ _ _ _ _ _ _  21 .95 6 3 
l 

-
_ _ _ _

_____________  
22 .91 6 3 7 4 

______  ______  ______

_ _ _ _ _ _ _ _ _  
23 .87 6 _ 3 6 4 

_ _ _ _  _ _ _ _  _ _ _ _

_______________ — 24 .83 6 3 6 3 ____ _______ _______

- 25 . &0 5 1 6 1 
- - 

•

Advanced 15 1.20 9 4 10 . 5 _______ _______ _______

Strike (AS) 16 1.13 9 4 9 
- 

5 
_______ _______ _______

_ _ _ _ _  - 

- 

_ _ _  

(78) 

~~~~~ 

~ 8 3~~~~( 4 2 )  _ _-  ___ _ _

_ _ ___ ____  

~- -_

Note Numbers in pa:ntheses are average values 

- -—- --



1~ti
L - I I

- - . T-398
-— ________ ________ ________ ________ — ________ ________ _______

Ra~ ge R a t i o :  -
~ — Pi pe l ine  Grads p -r Week —>g of Average

PHASE NAME Weeks to ¾

(, to Actual FY79 FY79 FY~9 FY79 FY80 FY80 FY8O+
Train Weeks Ql Q2 Q3 Q4 Qi Q2

_ _ _  _  

- _ L  _  _  _  _

Maritime (PIT) 14 1.21 6 7 8 9 9 10 10

_ j~~._.. 1.1.3 6 
— 7 8 - 9 9 — 9 9

_ _ _  
16 1.06 5 6 7 8 8 9 9

_______________ (17) 1.00 (5.0) (5.9 ) (6.8) (7.7) (7.7 ) (8.1) (8)

_____________ 
18 .94 

______ 6 6 
l 

7 — 8 - _.~~~~~~~

_______________ 
19 .89 4 5 6 7 7 7 

— 
7

I 20 .85 4 5 6 
— 

7 7 7 7

_ _ _ _ _ _ _ _ _ _  
21 .81 4 5 5 6 6 6 6

_ _ _ _ _ _ _ _  
22 .77 4 5 5 6 6 6 6

Primary Help 4 1.25 7 7 g _ 10 10 10 If)

(PH~ - 
(5) 1.00 (5.8 ) (~.8 ) J6.1 1 _(7.8 ) (7.8 ) (8.1) ( 8 )

_______________ 
6 .83 5 5 5 

_______ _______ 7 7

_ _ _ _ _ _ _ _  
7 .71 4 4 4 6 6 6 6

Advanced Helo 9 1.22 11 11 11 ii~ 11 11 ii

(AN) 10 1.10 10 10 10 10 10 10 10

_ _ _ _ _ _ _ _ _ _ _  
(11) 

- 1.00 (8.8 ) (8.8 ) (8.8 ) (8.~~) (8.8 ) (8.8 ) 
(~~~)_

_ _ _ _ _ _ _ _  

12 .92 8 8 8 8 8 8 8

__________—

~~~ 

13 .85 7 
— 
_ 7 7 _•7 7 ~~~~~~~ —~~--- ----—- -

______ 14 .79 7 7 7 7 7 __ 2_ _ 1__ _

1; — -  

- 

_ __ _  _ _  _ _ _ _

Note: Numbers in parentheses are average values. 
-

~~~~~~~~~~~~~~~~~ 
-

•~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ i~~—.-—-
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T—398

APPEND IX C

This append x contains the Executive and Staff Summaries for

Scenario Numbers 1 through 6. They are included amoi-.g the routine

outputs of the DSFM. Other outputs are on file but ace far too vol

minous for inclusion in this report. Their contents are described in

Section 5 of the main body of the report.
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T—398
PATHFINDER

DYNAMIC STUDENT FLOW MODEL 111124

SU MMA IY

~ - ‘4JLJ4IC~ 19l’~ L~~d) 1981

JET 437 ~~~ ~L4L:~~PUS 280 .~2 1 335
~H 1 T 1~’JG 157 179 tic

~SO i63 36~

HELL 196 ‘,05 ilC

1063 1214 1003

PIRS

Jf- T 510 5J6 542
s.30 i63 3~ SHELti 514 5~ 7

1014L 1474 146(J 1501

S)~GKT FALLS

JET 133 0 28
0 0 0

HELU • 278 ii2 41C

ToT A L 411 192 4~~

I N P U t S  It) NASC

CNA Tk A A08 1259 1092 947

ST UDENT ~E~ KS t~ POOLS 3460k 25ith~ 2534

Scenario No. I

— 121 — 
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-- -



T—39 8
PATHFINDER

DYNAMIC STUDENT FLOW MODEL 1 11124

S I M I I -  SJ$MA$.V

J’~t N 1 — ~~f~~s~ I i ~ ê’1~u L S  I t i TI i  t’4~S0 L’ i81

~i ~~ I . Y  Li i~~ 1~IAKY/~’H4~ e ) ~~‘ l 9 A k ~V L~ ’,l’i t~1~ ’. 0

uUl uf ~~~~~~~ -u ..)t~PUS 118. 2Ji9 C
-~ nI4(t L~~u 1900 L 1 U ~ 2 3 2

T U~~4L oUT ui- P~~1~4 A N Y  ~‘34 ’ . 13141 331

Uul ~- F I N 1 E~ - -~& 1 i~Tt~ I’KUF’ ó C’ .kPtJ S t~~~ C-. .3 80 1
~ iiH 1T1 N~ 29 lb C

T . i )AL  UJI ui- ~~ IL i ~Mi~~I A I L  PHUP 128 159 UJI

I~41u INIE8 M UO LA TE SIIU$.i • LuKPUS 14t 204o C
ol ,~H LT I N c ,  133 8 934 C

J U T ~~L Atil( L ( 4TL ~-.-~lFO141F S1RHc E (~5t44 0

I~~1u A # , s ..t . ~I k I c t ~ ~.uMPUS l i i  ~~ t ~ .3

~ r~) I 1 1 1 N u  570 t~b 1 H44

tu l At. 1-~Tu M t)VA~LL) )1I~I.~E U41 1448 L itI ?

1f ’~) 1~ A~~~4Nt.Lt) t- t LO 1 9  8’. 1-,

~,~~~N&) lu lAl,. l- -Jk CNAT ~~A 3~ tuJ8 2516b ~534

_ _I 
-~~~~~~~~ . ~~ . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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~~ i L



- 
. 

-

T—398
PATHFINDER

J 3/ t 4 /7 ’~i DYNAMIC STUDENT FLOW MODEL 111124

STAFF SUI MAM Y

~T U & ) E N T $  INPUT 1979 19ti0 i’~81

- 

~‘li A~~tD P R I 4 - & k Y  271. U 0
~H 1 T I N G  211 0 C
CIJKPUS 60 0 0

1!44i~Y 1511 1098 1.195
~.H1TING 1198 dU5 1195
CORPUS 313 293 C

LNTEkMEOIA TL PRuP 718 845 3’.t
~HITING 511 509 346
CukPUS 207 336 0

1NT Ea~MEJ1Ar E ST~ IKE 606 608 604
nHLT I~~G 213 215 20S
CO RPUS 393 393 39 5

4 UVANCEQ ~T k I KE 551 545 554
,~HITING 193 [92 193
&..UKPUS 358 353 361

~1 A M l T 1 M E  323 381 381

Pf~fMAh~’ 14W — r i H I T I N C ;  345 430 C

A0~ ANCEU R~ — 
~HIT1NG 366 4 1  35

H

— 123 —
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T—398
PATHF I NOER

03/1,179 DYNAMIC STUDENT FLOW MODEL 111124 -—

ST AFF SU~ M 4 k Y

-,,j~Mj u4ICS 191c 1980 1981

?H..~ t.) ~‘~~I44KV 0 0
W H I J I N I ,  269 0 C
C&iKPUS 79 0 C

i~R l l ~~~ ’v 1461 941 901
WH1T1N ~ 1144 636 9J7
CUk~’US 17 305 C

1~JTCK MEJIAT L  Pku P t i~ -Hi t 3H~
.HITING 479 496 360
(.ORPUS 194 315 29

INT~~RMLi) 1A TF SI~~1KE 82 556 553

t 
bsHITU4G 209 1~~8 191
u0RP~JS 313 358 362

ADV4~iJC~ i) ST1.~1kE s 3 7  506 51.4
~,t11T1NG 157 1.19 u S
(
~~RI’US 280 317 335

MA ~UTH E 330 363 365

¾ P~ IM~ MY ~~ — ~HlT1N~, 356 434 32

~ 3 vA ~l C[ D  R,~ 
— nhIT1’4~, 29-6 fQ5 120

I

-ii 
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T—398
PATHFINDER

03/ 14/7 9  DYNAMIC STUDENT FLOW MODEL 111124

StA l l- SUNMAI4 Y

A V E R A t ~~ UNOt A RD SIUJ~ NT LUAU I F S  1980 1’.81

e’HA~ ETD PH IM’tI4Y 58 0 C
w H I T I N G  44 0 0
COI4P US 13 0 0

PK IMARY 494 326 394
~H ITLN~ 391 222 344
CUI4PUS 103 104 C

I -’~TERME D1AT C PRUP 69 83 34
WHITING 49 51 33

- 
- CORPUS 20 32 1

I N T L H M ~~J L A T ~ S T r I K E  23 9 231 225
W HIT ING 85 82 15
CORPUS 154 1’.d 1.9

A )VA NCEJ ST k I K E  178 190 192
wHITIN (, 63 fib 66

115 123 125

MAR I T I ME 111 127 128

PKIMA I4 Y 14W — 
~H JTINu 34 43 0

AD~ ANLU) k~ — w HIl ING 13 ~39 18

- c



T—398
PATHF INDER

• J3/ 1./r ’i DYNAMIC STUDENT FLOW MODEL 111100

E XECu TIV E SUt’MA~~

-~- .tio~~iis 
~~~~ I I - i t)  t~~~1

J E T  
~ 44 ~i)6 t 4 2

~
CW

~~
LJ5 

~ b2 329 358
.i,HI lj r . I G  162 117 1~~4

i30 3~~i ioc ‘

r~~1.. ~L2 4i9 133

T ..1~~L b o a  L3~ d 1044

P1kb

JtT ‘ l J  5116 542
Pi~JP 330 3t3 3t~~
~IEL~J 514 597 5’iC

luIAi 1414 1466 1501

S H T F ~~LLS

JET 126 0 0
C U C

H€LU 262 iSa ~~~

T u J A L  388 158 4 5 ?

1~~P U J .s La N 4S C

(.NAT~ A AUJ L30~
) LOc I 9 100’.

STJ)LNT ..LLKS IN I’UULS 29 (15 L7~.13 10O~,

Scenario No. 2

~ 

-



--—~~~ ~~~~~~~~~ _ _, - - -_ •- -— _ - - _ _
~~~

---—•- - -- 
_ _ - •

__
~~~

___
~7~~~~

__
~ 

-

~~~

- .~ -~~~~~~~~~.----~~~~~~~ •~~-. —

T—398
PATHF INDER

03/ 14/79 DYNAMIC STUDENT FLOW MODEL - 111(00

SJAF I SJMMARV

S1~ JENT— .~EL KS IN i~UuLS 1919 19d0 1981

.¾ 1 ~~~~~~ T~ t’K P4A RY/ PHASEO PRI MARY 13533 ~~~~ C

JIlT ~JI Pk I4Ak Y ~i1 CU~ PUS 1422 20~ b C
w HITING D155 823 1 ~5i

TI iTA~ uUT OF ~‘i4IMARY 8171 10341 253

-IJI uF I9 T E r M E D L A I (  PROP W CORPUS t 6 1  [272  113
~ w HIT ING 25 16 C

TO1 -~L uJI OF INIERM~ U 1AIE PROP ~ 86 1288 113

Ii’.TU Ii~TERML JIAI ( STR IKL ~ CuI4PU5 5498 204 5 C
& w HIT IN G 1019 ‘.38 C

r
TOT AL INTO INTERMEDIATE STRIKE 0517 2433 C

INTO A0~1ANCEU ST RIKE • CORPU S 1o8 1.1 24’~a wHITING 502 10~9 375

TU 1A L INTO AOVAN CEO STRIKE 670 1236 624

INT L ADV4NCLU HI-iL) 132 90 1’.

GRANt) TuTAL F-OR CNATRA 29715 174(3 1004

C 

-127- 
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T—398
PATHF INDER

DYNAMIC STUDENT FLOW MODEL &i 1100

514FF SUPIP4A KY

SI00,NI~ iNPu T 1’i7S 1980 L’Pd L -it
PHA) l-D P~~1MArY 2 14 0 0

~.HIT1NG 214 0 C
C O RP U S 60 0 0

1’i~I14RY L~~74 1101 1244
,,HITIN~ 1235 919 1244
COR P U S 33-, 2,2 C

IN1~~~ML IA1r PRIJP 172 809 391
wHI1I~4G 54 518 391

243 2~ I

IN IEMMELJIA T E 5~~~IKE obC 569 64’i Fw HIT iNG 2 34  192 205
CL~~PUS 426 31? 44C

AUVANCEU SiRIK E 576 552 59C
wHITING [99 193 2UC
CORPU S 371 359 390

MAI4 I T I M E  322 381 3b3

PP1M4~4Y ~w — WHIIINu 388 S54 C

AOVANI.1~) R w  - .~ILrI N ~ 386 463 39

‘Ir~

H

— 128 —
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- T—398
PATHFINDER

I 03/14/79 DYNAMIC STUDENT FLOW MODEL 111700

S JIAFF SUMMARY

, R A O U A I E . ,  1975 1980 1981

PH-~StJ PR iMA~4Y 351 U C- 

~H1TING 212 0 C
CORPUS 19 0 C

PRIMARY £522 888 1028
w HIT I NG 1191 618 1028
CORPIJ~ 331 2 10 C

- L N T E K M E U I A T &  PRI•IP 713 846 381
w H i T I N G  509 542 385
CORPUS 204 304 2

I INTENMEDIATI  STRIKE 609 521 605
- I wHITING 220 178 198

I CORPUS 389 343 407

ADVANCE D S1~~IKE 444 506 54 2
WHITING 162 177 184

- 

CORPU S 282 329 358

MA R ITIME 330 363 365

PRIMARY Rw — wHITING 38’~ 464 36

ADVANCED Rp s — w HITIN G .312 439 133

I

k
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T—398
PATHF INOER

OYNAMIC STUDENT FLOW MODEL 111700

, I M F t  SUMMARY

4~~~~~~t JNr~it4 AR0 ~ TUut~NT 1040 1, 19 1900 1981

PHASI- J PR I 4Ai~Y 58 U 0
w H I T I N G  o C
CuRPU S 11 o

PRIMARY 511 322
403 231 365

CORPUS 108 SQ

1~4h~~MEJ14Tt  PRt~P 7 3  04 39
wH IT I NG 52 54 39
CORPUS 21 0

1M1cI 1~~) IA 1 t  SIi~ IKE 2 5 s  ti? 2’.?
w HI I IN~, ci 15 80
LO MPUS 163 142 161

AiJVA N CE~.a SI~ IKE Ld~. [93 203
wHI T ING 65 61 68
CORPUS 119 126 134

MA RITIMt 11 1 127 12d

P,. 1M.~RY Nw — w H IT I” - I G  38 ‘.~~ I

~~~~i-’~LEI) t (w — sIiItj -~, ‘7 ‘~1

~~~ IIIPII~~ I~i1;; 

- 130 -

~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,--- —,--‘- --— --- —- ‘- ~~~
—-,

~
---

~~~~‘ -~ -----—- —‘~~--~~-—— -- - -‘--~~~
--,----—-—--- - —~~~~—.——.,——.—-- .-~~~~—----- ___________

1~~~WL ,~ ---  - 
- —

T—398
PATHF I NDER -

03 / 14/79  DYNAMiC STUDENT FLOW MODEL 112119

i E XECU TIVE SUMMARY

GRADUATES [919 1980 1981

JE1 437 506 540
COR PUS 280 323 345
whITING 157 183 195

V~RUP 330 363 .369

HELO 296 597 212

TCTAL 1063 1466 1121 L

P1K~, i -
S

JET 510 506 ~42PRO P 330 363 365
IIELLI 514 597 590

T~~IAL 1474 1466 1501

~HUKiFALLS

JET 133 0 2
PROP C 0 0
HELU 278 0 -376

ToTAL 411 0 380

INPUTS TO NASC

CNATRA 408 1295 1246 1041

STUUENT WEPKS IN POOLS 27865 13226 1528

Scenario No. 3

________________ 
~~~~~~~~~~~~~~~~~~~~~~~~~ --- - ~~ -~~~
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T—398
PATHF INDER

DYNAMIC £TUOENT FLOW MOOL I. 11~~1 [-~
- $T~~lP- SUMMARY

IN c’ua l~~ 1~~19 1980 1~~8I

AT L NIRY JL.~ Ps~L$A kY/PHA ’~FU PR IMARY I i L2 6  1500 0

~ l ~~-~RY -~ ~~~~~~ 175? L~~51 C
-) 4t1 j T ( ~~ ., 6516 6274 477

TO1A t. L i ?  i.i- P R IMA RY 833.3 7’~25 4 7 ?

uUl ~ 1- I~~T~~R P4r :ozAT 1 ~‘ktj I-’ dl CCR PUS L8L 1364 114
a RHITING 20 35 0

TUIAL 00) J~ INI tRMEuIA IE  PROP 1301 919 174

IN!. I(’ .T LRMLOI&T I .,IRIKE a CORPUS .730 1021 0
dl w H IT ING BL~ .312 0

10(41 INl u 1N T ~~~M E 0 I A 1 E  ~ IN1KE 5’.b 1333 C

It-d T u 4 )VA NC[J ,1k11c[ w CORPUS 2 18 217 41~- 
- ~ wH IT I NG 57 1 63 1 2 17

T O l A L  INTL A OV4 NCEO S T R I K E  d’.9 854 6 35

INTL A )V4N~ L) hL L i) 4 08  68 7 242

-.~RANU TOTAL FUR CNA TH A 2?86~ 13226 1528

DL
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T—398
PATHFINDER

-J3/14/19 DYNAMIC STUDENT FLOW MODEL 112119

STAFF SUMMARY

SIuO1NIS INPUT 1i79 1980 1981

PHASF.0 PRIMA RY 244 0 C
wH ITING 181 0 C
LJRPUS 57 0 0

PM IMA RY 1581 1465 125’.
wHiTING 1272 1229 1254
CORPUS 309 236 0

INTEKMED :ATF PROP 823 995 398
WHIT ING 599 705 398
CORPUS 224 290 C

INTCNMEOIAI L STRIKE 607 6013 611
wHITING 215 222 231
CORPUS 352 3136 440

AUVANC ED STRIKE 556 530 616
WHITING [99 201 210
CORPUS 351 329 406

M A R I T I M E  323 .J80 383

PRIMARY kW — wHITING 422 655 0

ADVANCEO Mw — wH 1TIN~ 401 632 88

I

C 
-

— 133 —
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T—398
PATHF INDER

DYNAMIC STUDENT FLOW MODEL 11211-) ) -

S I.-~iF LJ MMAKV

,l’4JuAI C S I”?’, ~~~~ L9~~[

~~~~ ~‘MIMi ~b4Y 32 ’4 0 C
241 0 0 T .

11 J 0

L 5 1~ 1155 105 , - -

.~H 1 TI - ~~ 1203 900 I0~~SCo RPUS 31~ 255 C

Li:~~M L J j A T ~ ~~~~~~-j ~~~ 14~ LO~ 7 391
wH ITING S 3 k ~ 7~ 0 386

?Oo 29 1 5

Ij t k - ~1) t 4 T L  ~ Il - IKL 
~1 3 J  4131 tbl
2013 1713 233

LUt ’ -~’ JS 375 309 428

4J~IANC LJ SI~~L K t  -.37 ~06 5’.0
15 7 [13.3 195
~d0 323 34~ 

p

MA ~~I T 1 M t  330 .363 3o5

Pl~I MA ~~ ~~~~ — ~~l I T IN~ 4J~3 6Ô3 50

~~~~~~~~ M w  — w t f L T 1 N ~ 2’~, 5si 1 212

)
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T—398
PATHF INDER

03/ 14/79 DYNAMIC STUDENT FLOW MODEL 112119

STAFF SUMMA RY

AvERAGE ONSUARO STUOINT LOAD 1919 1980 1981

PHAS~ 0 PRIMARY 53 0 C
wH ITING ‘.1) 0 0
CORPUS 12 0 0 1

PRIMARY 513 404 311
WHITING 411 321 311
CORPUS 102 83 0

INTE MME I) IATE PROP 78 102 35
W HITI NG 5* 72 39
CORPUS 21 31) C a

INT LRM EL) IA IE ST RI KE 240 219 26t - -

WH i T I NG 8 131 93
CORPUS 154 138 173

AOVANCEU STRIKE 179 192 201
wHITING 63 70 71
CORPUS 115 121 129

MAR I I IM E 111 127 128

PRIMARY RW — I H I T I N ~ 40 65 1

A DVAN CtO MW — wI l IT INu 17 135 37

_ _ _ _

_ _ _ _



T-398
PATHF INDEA

03/21/19 DYNAMIC STUDENT FLOW MODEL 000dOI —

UECUTIVE SUMMARY —

GRADUATES 1979 1980 1981

JET 351 506 443
CORPUS - 314 506 443
aHITING 37 0 0

PROP .330 363 383

HELO 472 592 606

TOTAL LL5.~ 1461 1434

,~1PTR S

JET ?O 506 560
PROP ,30 363 383
1*10 59? 597 608

TOT AL 1497 1-466 1551

I

SHORTFALLS

JET 219 0 11?
PROP 0 0 0
HELD 125 5 C

TOTAL - .344 5 117

1NPUTS TO NASC

CNATR4 AUS 1294 1321 1506

STUDE NT WEEKS IN POOL S 25439 13682 8912

Scenario No. 4

— 136 —
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T—398
PATHFINDER

03/21/19 DYNAMIC STUDENT FLOW MODEL C00801

STAFF SUMMARY

STUDE NT—WEEKS IN POOL S 1979 1980 1981

AT ENTRY TO PRIMARY/PHASED PRIMARY 16587 2670 0

OUT OF PRIMARY a CORPUS 60 0 0
~ WHITING 1724 5161. 5905

TOTAL CUT CF PRIMARY 1784 5161 5905

OUT OF INTERMEDIATE PROP a CORPUS 419 1464 1022
a WHITING 67 37 52

TOTAL OUT OF INTERMIOZAT E PROP 486 1501 1074

INTO INIER MEDIATE STRIKE a CORPUS 5564 2927 0
a WHITING 0 0 C

TOTAL INTO INTERMEDIATE STRIKE 5564 2927 0

INTO ADVAN CED STRIKE a CORPUS 755 855 980
a WHITING (1 0 0

TOTAL INT O ADVANCED STRIKE 755 855 98C

INTO ADVANCE D HELD 263 568 953

GRAND TOTAL FOR C NATRA 25439 13682 8912 
- 

-

c
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T—398
PATHF I NDER

03/21/79 DYNAMIC STUDENT FLOW MODEL 000801

STAFF SUMMARY

STUDENTS INPUT 1979 1 980 1981

PHASED PRIM4R~ 663 0 0
WHITING 663 0 0 - -CORPUS 0 0 0

PR IMARY 1316 1899 2153
wHITIN G 1316 1899 2153 HCORPUS 0 0 0 t

~j
INT ERMEDiATE PROP 1078 996 1108WHIT ING 1078 996 1108CORPUS . 0 0 0
INTERMEDIATE STRIKE 611 487 717WHITING 0 0 0CORPUS 611 487 717

ADVANCED STRIKE 452 500 555
WHIT ING 0 0 0
CORP US 452 500 555

MARITIM E 339 355 408
PRiMAR Y RW — WHITING 613 636 670

ACVANCEO Rw — WHITING 579 624 65C

- 

~~~~~~~~~~~~~~~~~~~~ L~~L~~~~~ 
--
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T—398
PATNF INOER

03/21/79 DYNAMIC STUDENT FLOW MODEL 000801

C STAFF SUMMARY

(RAOUATES 1979 1980 1981 -

PHASED PRI MARY 599 104 0
WHITING 574 104 0
CORPUS 25 0 C

PRIMARY 1294 1416 1777
wHITING 1181 1416 1777
CORPUS 113 0 0

INTERMEDIATE PROP 991 988 1086
WHITING 985 988 1086
CORPUS 6 0 - C

INTERMEDIA TE STR IKE 495 448 627
WHITING 0 0 0
CORPUS 495 448 627

ADVANCED STRIKE 351 506 443
WHITING 37 0 0
CORPUS 

- 
314 506 443

MARITIME 330 363 383

PRIMARY RW — WHITING 597 632 661

ADVANCED RW — WHITING 472 592 608

‘
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T—398
PATHF I NDER

33/21/79 DYNAMIC STUDENT FLOW MODEL C00801

STAFF SUMMARY

AVERAGE ON13IJARD STUDENT LOAD 1919 1980 1981

PHASE~) PRIMARY 103 8 0
WHITING 101 8 0CORPUS 2 0 C

PRIMARY 435 515 623
WHITING 413 515 623CORPUS 11 0 0

INTE RMEDiATE PRO P 103 99 108wHI TING 101 99 108CORPUS - 

0 0 0

INTERMEDI ATE S~RI KE 220 188 268
WHITING 0 0 0
CORPUS 220 188 26€

ADVAN CED STRIKE 144 189 168
WHITING 7 0 0CORPUS 136 189 168

MARIT IME 112 124 133
PRIMARY RW — WHITING 60 62 65
ADVANCED R W — 

~}$ITING 114 133 131

-

~~~~~~ _  

- 14O~~



T—398
PA THE I NOER

03/14/7. DYNAMIC STUDENT FLOW IIDOEL 11282*

C EXECUTIVE SUMMARY

GRAO&J4IE~ ~~ 7’~ 1980 1981

JET 
~.37 ~J6 513

~.OKP~JS 280 ~~8 334
eHLTIMG 15? ~~6 179

PROP 330 3e 3 369

HELU 296 ‘.05 407

T OTAL 1063 1274 1289

PIK S

JET 570 ~06 552
3.30 363 369HELO 
~~?M ~97 t~~5

TOTAl . 1414 14t b 157k

SHORTFALLS

JET 133 0 39PROP 0 0 0
HELU 278 192 248

TOTAL 411 192 28?I
INPU IS TO NAS C

CNA T KA AO B 1262 1191 1130

S1UJENT wE EKS IN POOLS 38102 L78.~t~ 8389

- 

Scenario No. 5
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T—398
PATHE 1 NOER

O3~ 14/79 DYNAMIC STUDENT FLOW MODEL 112826

SI-%FF SUMMARY _ _.)

~ IUJEN1—w €EK~ IN Po olS I~~!5 1980 1981

~~I ~-N T I~Y To1 PR1~~APY / PHA ~ kD PMIMAR Y 40590 287 0

OUT U~~ PMII4Mi~ Y -~~ LURPUS L l d u  2318 .31~i1 v H IT I N G  8231 9118 1~~~2

T O T A L  CUT U~ Pk1~l A R y  t O O t ?  11496 1741

uoi uF It~1~ RME~~iATE ‘KUP ~ LOK~’US 1138 3 ..U3 5176
~ w*t4ITLNG 22 8 91

ToTAL OUT OF I - ’1TERM~ O lA T E  P~ UP 1160 3321 5117

I;~Ti, 1t~T EitM~ oiATE STRIKE a CORPUS 4295 813 C
a ~H1T1NG 1Oe~O 305 C

TOTAL 1- ’ifu L I~lL~oMEUI ATE STRIKE 5.,55 1178 0

INlu AJV ANct.J ~1R IKE • CORP uS 281 ~i6 524
a ~H1T ING 5~~ 937 *322

!O1~ L I ’ETU Afl~ A~LF1) SIKIKE 850 141.3 1346

INT1., A0VA!~4CLU r4ELtJ 130 63 85

GRAND TOTAL FUR CNA TKA - .3- J102 11838 6369

H 
-

- 142 -
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T—398

PAThFINDER
03/1~ /79 DYNAMIC STUDENT FLOW MODEL 112826

STAFF SUMMARY

SIUUENT) INPUT 1919 1’~dU 1981

PH~~~LL) PR I MAR Y 275 0 0
b~H (TLNG 212 0
t.URPUS o3 0 C

PR IMAR Y L~~93 1507 1356
WHITI’4~ 1183 1 0 9 1356
CORPUS .310 2’18 C

INT t:KMEUIATE PROP 750 1038 535
WHITiNG 530 694 535
CORPUS 220 344 0

1NT LI-~ME O1AT E ST Ri KE ~L4 601 601
WHITING 221 208 201
COKPUS 393 .393 394

ADVANCED ~1RIKE 551 5’.l 554
..i-$ITING 194 193 192

- - CURPUS 351 3~ 4 362

MARITIME 325 383 35?

PRIMAR Y KW — WHIT INu 351 433 439

4OV4NCEO kv, — WH1TIN~ 362 421 4~~4

HI

— 143 —
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T—398 4

PATHFINDER
03/14/i-a DYNAMIC STUDENT FLOW MODEL 112826 ~

SlAI F SUM MAR Y

L..rIA L)UATES 1979 1~~J() 19~31

-~HA .iIj ) j ’4 .\~~y 
~~~~~~~ 0 0

w H I l IN G 210 0 C
L(JKPU S 82 0 C

Prc IMA RY 1’t~~
, L 2 J 3  1110nHIIlNtj 115 1 tS’~2 11 10

L.URPUS 313 .sLI C

INIEKMEQIAT [ PRO P t~90 b i t  50C
~HITlNG 488 o83 5~iiCORPUS 202 328 29

1~~IER ’4LJIATE STR IKE 58.3 547 558 r
wHITING 2L0 1b9 1~~6
~.uRPuS ifl i58 3b2

~ JV4~4t.t() SIRIK~ 43? 506 513w HI l ING 151 118 116
CURPUS 280 318 334

M4iUTIME i30 $63 369

PR iMA RY KW — nHI T1’~~ i6J 4.4 436

A DVAN C FO Rw — wHIT ING 296 405 401

— 144 —
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T— 398
PATHF INOER

).~/L4/ ?9 DYNAMIC STUDENT FLOW MODEL 11282c

C STAFF ~U~~M ArO~V

~V E ka~~E u.~o JAML) SIUOEN1 LIJA t) L91~ L-I~ O £~~3 L

PH4~~~J ?kI’~~iUV U 0
w H I T I~~~ 44 -J C
CORPUS 13 0 C

PK lMA~ y 491 ‘sb
v.H1 T L~SG 39J 31.) .393
CORPU S 101 s9 0

I NT E K M l . O lA T i  PROP 72 100 54
wHITING 51 5- 3

21 ~3 1

I:~1~~~- lL- ) IA IL  .~li-c IKE 24~ 22u 230
~iHtT INi~ 80 3C
COR PUS 15’. 148 149

A OV~ NC~~) ST~-JxF 118 L~~1 192
WHITING 63 ~ i
CuRPUS 115 L24 12~

IARITLME 112 127 126

PR~ 14p.(Y RW - wHL T 1f~4G 35 42 43
k

ACVANLEO Rs — 
~HITI NG 13 89 91

-i

~1

C
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T—398
PATHFINDER 

-

03 / 2 8 / 1 9  DYNAMIC STUDENT FLOW MODEL
)

L~~t LUT I~~C. sJMMA ’~r

;~4 - ~ -U A I L S i-~ ic i~~~0 t ;ut

J~~) 3 5 - s  S iu ‘)2
~~~~~~~~ ~ i’. 3~~5
~~~ 172 L&~1

1ö, ~ ib Jo’~

rItL~
j  2b~ ‘s~’3 4o4

1 L I ’ t~L kSO 12~i? 1385

J~ T ~~~ ,
~~ 2
3t.3 369

HELU ,0o ~-17 ~55

T.JTAL. 
- 

12?! 146c. 1516

S140k IF  i L L S

JI~T 1~~ 0 C
PROP 8’. 25 C
HELu 2.~8 154 I-i l

TuliL 472 119 191

IN PUTs TO PIASC

~~I:~i~ -~J8 1192 1211 1212

~T UJENI .~tLKS iN POuLS 3)405 ~ 3625 252-s e ) -

__________________ -~~~ 
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T—398
PATHFINDER

J i l l - I / I ’  DYNAMIC STUDENT FLOW MOUEL ~ U J i~~)

S I A F I -  ~UMMARY
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PATHF IP4DER

DYNAMIC STUDENT FLCW MODEL Lii li
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PATHFINDER

DYNAMIC STUD ENT FLOW MODE L
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T-398
PATHFiNDER

J 3 / .? / l .  DYNAMIC STUDENT FLOW MODE l.

SIJ ~FF 50144Abfl

i’v Ll~~~~J~ UNUai.~ RI~ ~ I -f t  -
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S
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S T A F F  SJ~ M A k Y
- 

19 79 i’~~o t~~ i

Pl-~~SED PR IMARY 3 71 ~3 C
v.II1 TLNG 275 12 C
CORPUS 

- 102 21 3

P& IMARY 948 1139 ISLd
WHITIN G (3~ 130 10c 1
CORPUS 216 439 45 1

INTERM EDIA1 E PRiIP 514 850 860
va HL TIN G i63 560 5114CORPUS - 
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S I A F F  SUMMARY
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DYNAMIC STUDENT FLOW MODEL
04/ 03/ 7~ LOOKAHEAD 17 054622

EXECUTIV E SUMMARY 
5 .)

GRADUATES 1975 1980 1981

JET 354 506 552
CORPUS 235 334 385
~HITIMG 119 172 167

PROP 183 338 369

HELD 268 443 464

T OTAL 805 1287 1385 ‘

PTRS

JET 5C.4 506 552PROP 267 363 369
HELD 506 597 655

TOTAL 1277 1466 1576

SHORTFALLS

JET 150 0 0PROP 84 25 0HELO 238 154 191

TOTAL 472 179 191

INPUTS TO NA SC

CNA T RA 409 1229 1281 1185

STUDENT WEEKS IN POOLS 2Q220 52686 26309

Scenario No. 6c
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LOOKAHEAD 17 054622

I 
- 

STAFF SUMMARY
‘p

STUDENT -WEE KS IN P001. 5 1979 1980 1981

AT ENTRY TO PRIMARY/PHASED PRIMARY 20991 32075 5370

(JUT OF PRIMARY ~ COKPUS 606 1547 3845
a WHITINU 2664 8955 8684

TOTAL OUT OF PRIMARY 3270 10502 12529

OUT OF INT ERMEDIATE PROP a CoRPUS 142 560 1345
~ WHITING 21 45 11

TOTAL OUT OF INTERMEDIAT E PROP 163 605 1356

INTO INTERMEDIAT E STRIKE a CORPUS 3452 5084 1978

~ WHITING 566 962 363

TOTAL INTO INTERMEDIATE STRIKE 4018 6046 2341

INTO ADVANCtO STRIKE ~ CORPUS 224 1507 1983

~ WHITING 489 1445 1585

T OTAL INTO ADVANCED STRIKE 713 2952 3568

INTO ADVANCED HELD 65 506 1145 
H

GRAND TOTAL FOR CNATRA 29220 52686 26309-

I
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PATHFINDER T-398
DYNAM IC STUDENT FLOW MODEL

04/03/79 LOOkAHEAD IT 054622

STAF F SUMMARY

STUDE NTS INPUT 1979 1980 1981

PHASED PRIMARY 293 0 0
WHITING 196 0 0
CORPUS 97 0 0

PRIMARY 986 1638 1285
WHITiNG 792 1062 824
CORPUS 194 576 461

INTERMEDIATE PROP 544 905 860
wHITING 386 587 530
CORPUS 158 318 330

INT ERMEDIATE STRIKE 451 622 619
WHITING 141 200 191
CORPUS 310 422 428

ADVANCED STRIKE 448 556 605
WHITING 145 186 184
CORPUS 303 370 42 1

MARIT IME 194 3•? 3 374

P R I M A R Y  RW — WHITING 322 496 484

ADVANCED RW - WHITING 306 461 487 
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PATHFI NDER T-398

DYNAM IC STUDE NT FLOW MODEL
-34/33/79 LOOKAHEAO I? 054622

$ ST AFF SUMMA RY

GRADUATES 1979 1930 1981

PHASED PRIMARY 288 91 0
WHITING 196 70 0
CORPUS 92 21 0

PRIMARY 1019 1470 1102
WHITING 803 1005 678
CORPUS 219 465 424

INTER M 1~DIATE PROP 502 853 360
WHITING 356 561 534
CORPU! 146 292 326

INTERMEDIATE STRIKE 494 595 541 rWHITiNG 180 187 147
CORPUS 314 408 394

ADVANCED STRIKE 354 506 552
WHITING 119 172 167
CORPUS 235 334 385

M A R I T I M E  183 338 369

PRIMARY R~ - WHITING 309 436 494

ADVANCED RW — wHITIN~, 268 443 464

I
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DYNAMIC STUDENT FLOW MODEl.

04/03/79 LOOKANEAD I? 054622

STAFF SUMMARY

AVERAGE ONBOARD STUDE NT LOAD 1979 1980 1981

PHASED PRIMAR Y 63 8 0
WHITING 42 1 0
CORPUS 21 1 0 - 

-

PRIMARY 437 483 385
WHITING 348 321 244
CORPU S 09 162 141

INTERMEDIATE PROP 11 81 81
WHIT ING 51 57 54
CORPUS 19 29 32

INTERMEDIATE STRIKE 254 240 224
wHITING 88 75 64
CORPUS 166 165 160

ADVA NCED STRIKE 192 194 208
WHITING 62 64 63
CORPUS 129 [30 145

MARIT IME 85 120 127

PRIMAR Y RW — WHITING 40 48 48

ADVANCED RI — 
~~ITIMG 83 98 103

N
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PATHF I NDER T-398
DYNAMIC STUDENT FLOW MODEL

04/03/1’) LOOKAHEAD 06 054338

E XECUTIVE SUMMARY

GRADUA T ES 1979 1980 19~3L

JET 354 506 ,52
CORPUS 235 334 373
WHITING 119 172 iT S

PRO ? 183 338 369

HELO 268 443 464

T O T A L  805 1281 1385 k .

P T R S

JET 504 ~06 552PROP 267 363 369
H EL J  506 591 655

TOTAL 1277 1466 157 6

SHORTFALLS

JET 150 0 0
PR O P 84 25 C
HELtJ 238 154 191

TOTAL 472 179 191

INPUTS TO !~JASC

CNATRA 405 1245 1183 1318

STUDENT wEEKS IN POUL S 28b75 22706 4510L
Scc’nario No. 68
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PA THF INDER T-398
DYNAMIC STUDENT FLOW MODE L

04/03 / 79 L OOKAHEAD 06 054338

STAFF SUMMARY

STUDENT-WEEKS IN POOLS 1 179 1980 1981

AT ENTRY TO PRiMARY/PHASED PRIMARY 20722 5634 0

OUT OF P R I M A R Y  ~~ C O R P U S  555 1609 368
a wHITING 2402 7549 803

TOTAL OUT OF PRIMARY 2957 9158 1171

OUT OF INTER M~ 0IATE PROP a CORPUS 170 1109 599
a wHITING 21 16 42

T OTAL OUT OF INTERMEDIATE PROP 191 1125 641

INTU INTERME D IA TE STRIKE a CORPUS 3321 3344 0

~ wHITING 706 730 C

TOTAL I~1TO INTERMEDIATE STRIKE 4027 4074 0

INTO ADV ANCED STRiKE ~ CORPUS 225 995 1524
a WHITING 48? [22 1 450

TOTAL INTO AOVANCEO STRiKE 712 2216 1974

INTO 4OV 4NC~ D HELO 66 499 724

- 

GRAND TOTAL FOR CNATRA 28675 22706 4510

~4I
:1
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PATHF INDER T-398
DYNAM IC STUDENT FLOW MODE L

3 4 / 0 3 / l  LOOKAHEAO 06 0~ 433~

4 S T A f F  SUMMARY

STU-)[NTS IN PUT 1979 1Y~~~0 1981 - -

PHASED PRIMA RY 334 0 C
WHITI NG ?2o 0 0
CURP US 108 C) 0

PR IMARY 1~~32 1321 .t~29wHIT iNG 433  p316 1 1~~~~ 1

CORP S 1~~~~9 5C~S 478

I NT F RM F I ) IA T F  PR uP  57 4  815 895

WiIITING 419 552 oIL H
CORPUS 155 323 284

INTERME DIATE STRIKE 476 609 641
WHITING 163 192 214
C O R P U S  3 13  417 4.1

At )VANCE~
) STRIKE 438 559 607

WHITING 141 190 197
CORPUS 297 369 410

M A R I T I M E  196 315 314

PRIMARY Rw — WH !TING 326 4~ 6 4~~1

AD VANCE O R~~~ 
— wHiTING 306 461 48?
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PATHFINDER T-398 I
DYNAMIC STUDENT FLOW MODEL

- I 041fl3/7Q LOOKAHEAO 06 054338

STAFF SUMMARY 
~
_) 5- 

-S

GRADUATES 1979 1980 1981

PHASED PRIMAR Y 298 119 0
mHI TING 196 98 0
CORPUS 102 21 0 V

PRIMARY 1018 1126 1511
WHITING 800 132 1064 LCORPUS 218 394 447

INTERMEDIATE PROP 506 855 860
WHITING 359 561 589
CORPUS 141 294 271

INTERMEDIATE STRIKE 493 511 601
WHITING 175 171 205
CORPUS 318 400 396

ADVANCED STRIKE 354 506 552
wHITING 119 172 179
CO RPUS 235 334 ~~ 3

MAR ITIME 183 338 369

PRIMARY RW — WHITING 309 486 417

ADVANCED RI — WHITING 268 443 464

.
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PATHFINDER T-398

t DYNAMIC STUDENT FLOW MODEL
04/03/1

~ 
LOOKAHEAD 06 0543 38

STAFF SUMM ARY

AV FRAGF ON~OARD STUDENT LOAD L ?~ 1980 1981

PHASES) PRIMAR Y 11 9 0

~HIT ING 48 1 0
CORPUS 23 1 0

PRIMARY 439 394 496
WHITING 353 250 354
CORPUS 88 144 142

INTE R M~0IATE PROP 74 86
wHITING 54 55 60
CORPJS 19 30 26

INTERMEDIA TE STRIKE 259 232 24~
WH ITiNG ~)1 11 83
CORPUS - 167 161 163

ADVANCED STRIKE 189 194 208
WHITING 61 65 67
CORPUS 128 129 141

MAR IT IME 86 120 127

PRIMARY -RW — WHIT ItIG 41 48 47

ADVANC E D RI — WHITING 83 98 103

I
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T—398

APPENDIX D

ABBREVIATIONS

ADPE Automated Data Processing Equipment

AN Advanced Helo

AOC Aviation Off icer Candidate
AS Advanced Strike

AVRCC Aviation Reserve Officer Candidate

BUPERS Bureau of Naval Personnel

CNATR.A Chief of Naval Mr Training

CNO Chief of Naval Operations
CV Aircraft Carrier

DSFM Dynamic Student Flow Model
FIT Flight Instrument Trainer 

L
FRS Fleet Readiness Squadron r~t4 GWIJ George Washingtor. University

ID Identification

IP Intermediate Prop (Maritime/Helo)

IS Intermediate Strike
TilT Instructor Under Training

MT Maritime 
—

NAS Naval Air Station I -

NASC Naval Aviation Sthools Co~~and
NATRACOM Naval Air Training Command

NAVSCOLSCOM Naval Aviation Schools Command

orr Operational Flight Trainer

PH Primary Helo

IP Phased Primary

PR Primary
FTR Pilot Training Rate

RF~ Ready for Training

RW Rotary Wing
~1~~)
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ABBREVIATIONS 

-

TPOI Time Period of Interest
UHPT Undergraduate Helo Pilot Training

UPT Undergraduate Pilot Training
USCG United States Coast Guard

USMC United States Ma:ine Corps -~~

USN United States Navy

-,
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- 4

i i i .

L
— 167 —



- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
5 - - - ~~~~~~~ --- . -

~~~~~~~~~~~~~~~ 
-

- - 
i — - ——--- —-— - -

THE GEORGE WASHINGTON UNIVERSITY
Program in Logistics

Supplemental Distribution List for

AN EXERCISE OF THE DYNAMIC STUDENT FLOW MODEL

T—398

CNO CNET
Capt. B. E. Eakle (OP 598) Mr. Ramsey M. Stewart (N—4A)
CDR H. G. Miller (OP 591) Mr. EldQn W. Riley (N—401)
CDR G. R. Nor lngton (OP 501C) Mr. David A. Doren
Capt . J. A. McKenzie (OP 508)

NAS
CNATRA Commander Training Wing ONE

Capt. T. C. Wi nberly, USN Meridian
thief of Staff ~.nd Aide Commander Training Wing TWO

Capt. J. E. Wasson, USN (Code N2) K4ngsville
Mr. D. N. Mealy (Code N2A) Commander Training Wing THREE
LCoI. J. M. Davis, USMC (Code 302) Chase Field
Dr. J. H. Young (Code 231) Commander Training Wing FOUR
Mr. A. Arnold (Code 51421) Corpus Christi
CDR R. C. Muller, USN Comrnaader Training Wing FIVE

Commander Training Air Wing Whiting Field
Five (N2) Commander Training Wing SIX

Capt. A. Johnsi~n Fensacola
Commanding Officer
Naval Air Schools Command NMPC

CDR Dudley Case, USN (NMPC—1642)NAVAIR Mr. Robert K. Lehto (NMPC—163/l60)
Capt. B. P. Short, USN (AIR APC—08) Mr. Charles McPeters (NMPC—16423)
Capt. C. R.. Jasper, USN (AIR 413)
Mr. W. C. Anthony (AIR 4101)

- -
C

_ _
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -—- - - -* —

_ _ _ _  ~~~~~~~~~~~~~~~~ ~L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r~ ~~~~~~~~~~~~~~~~

--

~~~~~~~~~

----—

~~~~

-- -- -- -—-. 5 ---- —---—--~~~~~~~~-~~ - - -~~~~~ —-—--5-5-  

~~~~~~~~ 
—--- 5- --5--- - - 5-5 - I

THE GEORGE WASHINGTON UNIVERSITY
Program in Logistics

Distribution List for Technical Papers

Army log& .t i ~4g( CeflL rr

“__) 
th. G.or~. Wiuhingion UnLv.r.lty 

Fort L~~)I ft r .  of Spun.or,d Ra~earch
Lib r a r y  

Co~~~ afljj.g 4JiIt- ~-r . IJSA LUSKA‘tic. Prealdeni H. I ~ t1gIIt 
New Cumb,rland Army DepotDean Harold Liebowitz

Dean Henry Soio on 
Army Inv.~ntory  He. O Ic

£hila deiplIiaUNIt
Chief  of Nav al  R.e.arch A i r  F o r - .  Headq o r t . r s(Cod.. 200. 4 V )  AFALIS - tReaid .nt  kepresentative LESS

SAP /A lLOPNAV
OP—40 (rift I.. Air Force BaseDCNO . Logistic. Re li abil ity Analy sis Cot terNavy Dept l ibrary
NAVOATA Autom at ion .nd 

C ntor Air For t’ Base
AFLMC/XR

Naval Aviation Integrat*d Log SuppOrt 
Maxwell Air Force Base Library

NARDAC Tech Library 
Wright— Patterson Air F c c  gas - - -Log ComeandNaval £l.~tronfca Lab Library Research Sri Log

APALD/XRNaval Facilitie s tng Cnd Tech Library

Defense Documentat ion CenterNa va l Ordn ance S t a tio n
Louisville. Ky. Nat ional Academy of Sc c n c c cIndian Head. Nd. ylariti n e iran sooriatton oc t. Board Lib r. ry

Naval Ordnance ipx Cnd Library 
Stlo,ai bureau ci stand arie

Dr If. ii (oldNaval Research Branch Oft ice 
Dr Joan RoaenblattBoston

Chicago 
National Scie n ce FoundationNew York

Pasadena 
Nat tonal Security Agenc~ySan Francisco

Weapon Syt tems Evaluati on GroupNaval Ship E.g Center
Philadelphia , Pa. B r i tis h I sv S I f t
Washington, DC

S t  ion I i  c-os - ilc fqt rd (II I .1wNaval Ship Re. A Dcv Center Logi t c -s . fiR .\n.kc.ls sia b llcItncnt
Naval Sea Systems Comeand American Power Jet Ccc

PMS 30611 t;eorge Chernowlte
Tech Library
Code 073 t;enerai Dynamic-s . Pomona

Naval Supply Systems Coomand t o r i  Research Corp
Library Dr Hugh Cole
Operation. and Inventory Analyel. Library

Naval War College Library Logistic s ~ianagement Instit ute
Newpor t fr (ferrIs A. Geisler

BUPERS Tech Library MATHTEC
Dr Fli o t  Feldma n

Ff450

tOn i I crpor .II ton
Integrated Sea Lift Study L ibrary

USN A.i.o Depot Earle f rnc-~ tc- —Me1Io n tnise r cl tv - -

DIN Postgrad School Monterey Prof C. Thompson
Library 

I n -  Western  Reserve Univers ityDr Jack N. Borstlng 
t rot B. V . DeanProF C. B. Jon.. Prof  ‘t. fi -nir s I
Prof S. -ksUS Marine Corps

Conmandant r n - l i  f o i s c r s i t v
Deputy Ch ief of Staf f , RAt ) F r i  ii. I:. Beehhofe r

rot S. .~. ConwayMarine Corp. School Quantico Prof . ,cdt , -w tirh ult e , fr .
Landing Force 0ev Cit
Logiatice Of f i ce r  Cc,wles I’oundci t ton for Research in Economic.
Consitanding Of f i ce r ProF Herbert Scarf

CSS Francis Marion (LPA 249) I rot  ‘U, t ln  51 1,1k

A rmed Forces Industrial Colleg. d o d d . S t t -  University
I r o l it . it . bradley

A rmed Forces Staff Colle ge
Harvard I - s- rn liv

Army War College Library iro i  k -itrrow) Ca rl isle Barra c ks Prof H. C. Cochran
ProI \rifcu r Schlc- iter , fr.

Army Ced A (-e n Sta f f  College 
PrInceton University

r d  A. H. Tucker
Prof J. H. T key
Prof  C e l  f r rv  it W atson



-~~~~~~~~

Purdue Un iver sity Fir Gerald F. HaLe
Prof B . S. Gupta NASA , Lewis B .asarch Canter
Prof Ii. RuP.in
Prof Andrew Whinaton Prof H. N. Hirsch ‘- ‘

Courant institute
Stanford University

Prof T. H. Anderson Dr Alan t~ Hof fm an
Prof 0. I. DentaL ; l iii. Yorktown Heights
Prof F. S. Hill ier
Prof 0. L. Iglehert Prof John B. labe ll
Prof Samo.i karlin St ate University of New York , Amherst
Prof 0. .1. i.ieberman
Prof Herbert Salouon Dr 1. L. Jam
Prof A. F. Veinot i , J r. Uni v ersity of Delhi

Un ivereity of California , Berkeley Prof J. H. K. Kso
Prof I. B. Barlow Polytech Institut e of New York
Prof 0. Gel.
Prof Jack Kief.r Prof W. Itruaka l
Prof Bosadith Sitgrsav.e Univ.rsity of chicago

Un iv.rsity of California , Los AngeL.. Mr S. Rumor
Prof J. ~ Jackson University of Madras
Prof N . B. O’Neill

Prof C. B. L.mb.
Un iversity of North Carol isa Rensselaer Polytech Inst itute

Prof H. L. Smith
Prof N. B. L.adbett.r Prof Loynes

University of Sheffield, Engisad
Un iversity of Pennsylv ania

Prof Russell Ackoff  Prof Steven Helmets.
Prof Thomas L. Saaty Unive rsity of Pittsburgh

University of Tex*e Prof 0. I. Owen
Prof A. Charnea Southern Methodist University

Yale University Prof E. Psrxen
Prof V . .1. Ansc omb . Texas A & N Universi ty
Pro f I. g~ Savage

Prof N . 0. Posten
Prof Z. W. Birnbaua University of Connecticut

Univers ity of Washington
Prof K. Remaga. Jr.

Prof B. H. lissinge r University of Delayer.
The Pennsylvania St at. University

Prof Hans Risdvyl
Prof Seth Bonder University of Bern

University of Michigan
Dr Fred Rigby

Prof C K . ~. Box Texas Tech College
Uni versity of Wisconsin

Mr David kosenblatt
Dr Jerome Bracken Washington. 0. C.

In stitute for Intense Analyses
Prof H. Rosenbiatt

Prof H. Chernoff University of Californ ia, San Diego
Mas s. Inst itute of Technology

Prof Alan J, Rowe
Prof Arthur Cohen University of Southern California

Rutgers The Stat. University
Prof A. H. Rubenst.io

Mr Wallace N . Cohen Northwestern Univers ity
US General Ac counting Off ice

Dr N . E. 5a1v.son
Prof C. Dsrnan West to. Angeles

Columbia University
Prof Edward A. Silver

Prof Masao Fukushime University of Waterloo, Canada
Kyoto University

Prof N. 2. Babel
Prof Saul I. Case Georgia Inst of Tschnology

Universi t y of Maryland
Prof B. N. Thrsli

Dr Donald P. Caver Rice University
Carrel , Cal ifornia

Dr S. Vsjds
Prof Arrit I.. Goe l University of Sussex , England

Sy racuse University
Prof T. H. Whitin

Prof 2. F. Hannan Wesleysut University
Michigan State Unive rsity

Prof Jacob Wolfowitx
Pro f H. 0. Hartley University of South Florida

Texas A & N Fotinda t ion
Prof Max A. Woodbury

Duke University

L


