
- K-

I. LiL0 £{M40l2-PR$.LYCROF-CH

AMEMOORANDUM
RM-4072-PR

13EPTEMB3F'R 19464

BASE OPERATIONS-MAINTENANCE
SIMULATOR

Alien S. Ginsberg and Barbara A. King

5L)OCIRA

PAE PARED FOR-

UNITED STATES AR FORCE PROJECT RAND

5ANT*,k %,,CNIl A Alt " kNIA



MEMORANDUM
RM-4072-PR
SEPTUMBER 1964

BASE OPERATIONS-MAINTENANCE
SIMULATOR

Allen S. Ginsberg and Barbara A. King

"Thir research is sponsored by the I nited States Air Forey uimdel Project iANI)--Cl-.
tract No. AF 19!638)-700 monito;ed Iy the Directorate of Dhevetlopmient Plai--. Deputl
Chief of Staff. Research and Development. Hq I'SAF. Vieus or concht.io.is cowvained
in this Mlemorand(im shoul]h not 1w interpread as representing the official opimoa or
policy of the United States Air Force.

DDC AVAILABILITY NOTICE
Qualified requeslcrs may ,btain (Qopie. of this report from the Dfen-e )oumntitation
Center I DI)C ý.

Approved tor OTS releas



PRE1?ACE

Because of the vast amount of Atr Force resources devoted co

maintenance activities at base level and the relationship between these

activities and operational effectiveness, RAND hes undertaken a number

of studies that examine wtays of impro ving maintenance management.

The Btse Operations-Maintenance simulator (BOMS), described in

this Memorandum, was developed ira connection with one of these studies,

known as Logistics Problem IV (LP-IV). A significant portion of the

LP-IV methodology inirolved the construction of a mmn-machine simulation

model. As the work ;rogressed, however, it became clear that this type

of 3imulation could not answer all the c.uestions we wished to ask.

Therefore, the BOMS, in all-computer simulation, was constructed to

supplement the man-tnr:hine simulation.

This Memorandum describes the simulator at two levels. The main

body contains a word depcription and a se,: of flow charts of the simu-

lator's essential characteristics. A detailed and technical description,

iatended primarily for potential userF of the simulator, appears in

the Appendix. The kPirs of studieb presently under iay, which will be

presented in a subsequent Memcrandum, are enumerated in the Introduction.

This Memorandum should be of interest to personnel at Headquarters

USAF concerned with research and develo,'ment of base maintenance policies,

and to operating commands concerned with short range planning.
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SUM•ARY

The computer program described below, the Base Operations-Main-

tenance Simulator (BOMS), simulates the essential :hcracteristics of

an Air Force Base . t:s present form it represents a SAC B-52/KC-135

organization, but it can, with slight modifications represenz most other

single-base operations.

To study complex base maintenance mana3ement systems, analytical

techniques (e.g., linear and dynamic prograraming queueing theory) are,

as yet, of limited use. Simulation techniques, on the other hand show

greater promise. Not only do they afford better understanding of such

systems, but also they can predict, with relatively high degrees of

confidence, how a system will react to various changcs such as variations

in policies (decision rules) or in levels of resources (sensitivity

tests). We are presently using the BOMS to study both these kinds of

changes. We are exploring waxys of improving the effeCtiveness of the

base at little or no added cost, or maintaining the effectiveness at

reduced cost. This simulation technique allows us to look at long

periods of simulated activity and al3o supplies certain output data

which cannot be obtained from present base data systems.

Three separate computer programs make up the BOMS: the Data Gener-

ator combines a flying schedule with random failures, generated by a

Monte Carlo process, and with the resources required for repair. This

data, along with input parameters describing pertinent characteristics

of the base, is fed to the Main Program. The Main Program simulates,

in great detail, tn,• minute-by-minute activities of the base. Then the

Analysis Program stumarorizes the output of the Main Program and prints

the reports.

The body )f this Memoran",im desdribes in general terms each of

these programs. The Appendix provides technical details.
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I. INTRODUCTION

The Base Operations-Maintenance Simulator (BOMS) is a computer

program, written in the SIMSCRIPT language, which simulates the

principal characteristics of an Air Force aircraft base. It was

written as a part of LP-IV for use in RAND's studies of base

maintenance policies.

TZhe main body of this Memorandum is intended for those who wish

to know what the simulator is, what basic assumptions it makes in

attempting to model the real world, and what are some of the purposes

to which the model may be put. A more detailed knowledge of the

inner workings of the simulator can be gained from the Appendix.

We shall not discuss the advantages and pitfalls of simulation,

other than briefly to indicate why we chose simulation as our princi-

paI tool for investigating base maintenance management. Two charac-

teristics of any management problem make analytical and judgmental

solutions very difficult to obtain. These are:

1. A large number of relevant (i.e., having a non-trivial effect

on the system) factors which interact with each other in a complex

manner.

2. A numbe: of elements in the system whose behavior is stochastic

(i.e., varying with time in some non-fixed manner).

Base maintenance imnagement generously exhibits both these character-

istics. Just two examples of many for the first condition are: the

interactions between such factors as operational plans (e.g., flying

schedules) and levels of available resources (e.g., men and parts);

or among shift policies (e.g., overtime, time of shift change),

specialist dispatch rules, and levels of available resources. Ex-

amples of the second condition are "break-rates" (i.e., frequency of

malfunctions), the time required to fix various malfunctions, and

flight lengths. As a result, we feel that, for the range of problems

we wish to investigat-e, simulation appears to be the most useful

h. M. Markowitz, B. Hausner, H. W. Karr, SIMSCRIPT: A Simulation
Programming Language. The RAND Corporation, RM-3310-PR, November 1962.

I. K. Cohen, Design and Objectives of Laboratory Problem IV,
The RAND Corporation, RM-3354-PR, January 19b3.
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technique. We might add that purely analytical solutions to problems,

with characteristics as in 1. and 2. above, can sometimes be obtained

by simplifying assumptions. These assumptions usually neglect the

interactions of some of the factors and ignore the stochastic behavior

of all or most of the elements. In base maintenance management, it

is unclear what assumptions can safely be permitted. We hope that

our simulation studies lead to enhanced understanding of the problebi

and to the clear determination of permissible assumptions.

In addition to understanding of the maintenance system gained by

building and using the BOMS, we see the model as serving the following

purposes:

1. A tool for investigating the effects on selected measures of

performance, such as turnaround, cancellation rate, etc., of

various maintenance policies, and operating policies which interact

with the maintenance function. For example, we currently use the

simulator to investigate the following policies:

a) Assignment of aircraft to specific missions. The policy

in question here is how much in advance of a planned mission

should the specific aircraft be assigned. Assigning the tail

number irrevocably one week or more in advance allows advance

planning and assures equal usage of all aircraft, but assigning,

say, eight hours in advance may give more flexibility, allowing

for lower cancellation and lateness rates and/or less pressure

on the maintenance organization.

b) Priority dispatching rules. Reg&rdless of how much

advance planning of unscheduled maintenance is attempted, the

problem may arise as to which of the malfunctions (jobs) waiting

for a particular resource should be started next. This problem

arises whenever more than one job waits for a resource. If the

order of service affects performance, it is important to find

the best rule for assigning priorities.

c) Scheduling of missions. Much of the workload at a base

occurs when aircraft land after a mission. Judicious assignment

of mission times may level the peaks in manpower requirements, and



-3-

substantially reduce the size of the maintenance force.

i The results of these and other experiments discussed below

will be documented in a forthcoemng publicatioi.

Some other policies which could be investigated with the DCKS

are.,

d) Shift policy -- e.g., when to use overtime, when should

the shift changes take place?

c) Cannibalization -- e.g., what is its value and when ahould

it be done?

f') Pre-emption (i.e., stopping work on one job in order to

complete another) -- e.g., what is its worth and when should it

be done?

2. A device for measuring the sensitivity of measures of base

performarnce to change in selected input parameters. Examples of

the parameters which we are currently studying are:

a) Manpower assignments. Determining an efficient manning

is a many-sided problem. Not only can the total number of men

available affect performance, but the distribution of these men

among the different shops and among the different shifts can also

be important. We are currently using the BOMS to determine the

effects of various mannings.

b) Supply fill-rate. The fill-rate (i.e., the percentage of

supply demands that can be mot imediately upon demand) is affected

not only by supply levels bat also by the "pipeline" time (the time

it takes to replace a part either by repair at base or resupply

from tht dopct). We are currently studying thee -9tcts of variation

ir. this f~lh'ratc.

c0 ?anpowrr sk't.1s Since our model distingid!N.ea betwoon

vork,-rs on the basio of skill. v' can msasre the oxtent to which

oabtitttittng unskilled for skilled personnel I.s economical.

d) FlyVi• Program. "ere VC vis to datermitw the effects of

variotb chtatKs in the flying progrx. ,,ach as changis in the nqmbor

of training flights or chan•vs in the Ievel of grund and airborte

stalrt . and certain coobinatiotns of thi- above variat ions
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Other kinds of sensitivity tests that might be Derformed with

this si*mulator are investigation of the effects of delays ½.g.,

delays in starting work on a job or delays caused by pre-emptior:

or cannibalization), or changes in the malfunction rates.

3. The prototype of a planning tool for use in the day-to-day

operations of an aircraft base. In this application, the model

would estimate the ability of the maintenance organization to

support a given flying program and anticipate trouble spots or

bottlencLtks. The-use of simulation as an "on-line" planning tool

has roused much interest, and in at least one case, was employed

in industry. In an Air Force environment, the BOMS could be

used to answer questions with more speed and accuracy than either

"back-of-the-envelope calculations" or intuition. Some of these

questions are:

a. Given the proposed flight schedule and available resources

for the coming period, when and where are the trouble spots likely

to occur?

b. What are the consequences of proposed changes in the

flight program?

c. What are the consequences of proposed changes in resource

availabilities, where the changes can be either variations in time

(a.g., changing the distribution of men amongst shifts) or varia-

tions in the levels of availability.

d. When are the low ectivity periods likely to occur?

During these periods manpower may be utilized in other activities,

such as training, bench repair, and miscellaneous details.

The principal advantage of using the simulator as a plaaning tool

is that it predicts the future, a f.'r mnore useful function than ana-

lyzing the past. Predictijn permits quick and inexpensive insights

into the effects of policy changes and resource-allocation changes,

and pinpoints potential trouble spots before they occi.7. Wo ful-

fill all these purposes requires a device with flexibiiity. £he

Earl LeGrande, "The Development of a Factory Simulation Using
Actual Operating Data," Management Technology, Vol. 3, No. 1,
May 1963, pp. 1-19.
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design of the simulator and the structure of the SIMSCRIPT language are

the tWo factors that c.reate the required flexibility. The simulator is,

to a degree, modular so that chosen blocks of logic representing decision

rules can be lifted out ani, replaced by the policy to be tested. The

schedule of missions, the principal driving force of the simulation,

is an input readily changEd by the user. The input parameters describing

the base and some of the zharacteristics of its operation (for example,

the number of aircraft, the number of each type of personnel available,

and whether missions are assigned to a particular aircraft far in j(,vance

or immediately preceding the missions) are simply punched on cards by

the user prior to runnirg the simulator.

SAs the main body ofE this report shows, the simulator is a highly

detailed representation of a base. Perhaps we incorporated trivia.

But we felt that certaiia details absent from other models (e.g.,

bench repair and pre-emption) should be incorporaced because of their

remotely possible effects on our simulations. Other RAND models,

like BOKS, are simulators of base activities. But, inasmuch as they

they were built for different purposes, and have different levels of

aggregation, they are, in effect, different models. This, plus the

following considerations, largely determined the make-up of the

simulator.

1. It was not clear in all cases which characteristics of the real

world we could leave out or abstract without affecting the validity

of the outputs.

2. In order to make the model useful as a planning tool and for

investigating a wide range of policies, we chose to incorporate

into the model many characteristics of base operations.

3. In order to avoid an extensive data collection effort, we

i6ecided to use the data already collected for the LP-IV man-machine

simulation. If it was to be used as input without substantial

scaling and aggrejrating, the model would have to accommodate itself

to the data.

T. C. Smith, SAMOM: Stiport-Availability Multi-System Operations

Model, The RAND Corporation, RM-4077-PR, May 1964; R. A. Levine, and
R. B. Rainey, The Base Maintenance-Operations Model Used in RAND Logistics
Research, Th. RAND Corporation, RM-2374-FR (DDC No. AD 220605), May 1959.

I
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-For a number of reasons, the simulation process was broken into

three separate programis: :he Data Generator Program, the Main Program,

and the Analysis Program. Thr size of the model and the dimensions of

the planned experiment (e.g., number of shops, aircraft, parts, etc.)

were such that one large program would have exceeded our computer's

rmemory. In addition, there were several advantages to the division

of programs. The design of some of the experiments required using the

same input data for many runs. Generating the data in a separate program

obviated the need for regenerating this data each time a run was made,

thus saving much computer time. Performing the analysis in a separate

routine allows changes in final outputs without rerunning the Main

Program.

The simulator works by accepting a data tape containing the flying

schedule and all the pertinent data of the malfunctions which aeie to

occur on each sortie. This data tape may be generated in any manner

the user chooses, but must have a specific format. In this data

generation the Monte Carlo sampling, or the drawing against probability

distributions, can be done. The main simulator uses this data, along

with its built-in rules, to "play through" the various events in the

life history of each sortie. As each of these events occurs, a message

is written on an "analysis" tape telling what the event is, what time

it occurred, and what is the state of certain pertinent variables.

This analysis tape can then be fed to another program which analyzes

the results in various ways. The main body of this report describes

each of these three programs in more detail.
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II. T1iE DATA GENERATOR PROGRAM

.q.
The Data Generator Program supplies data for the Main Program.

It creates an Exogenous Events Tape which carries exogenous events

(e.g., "training mission'" , the time the event occurs (e.g., "Day 5.24"),

and the details of the malfunctions during the event (e.g., "Non-critical

part 95 fails at the end of preflight and requires two skilled men from

shop 5 to spend I hour and 30 minutes to remove and replace"). This

tape starts the simulation, starts the chain of events associated with

each sortie, and finally ends the simulation.

The Program generates data in three steps:

Step 1, Failure Generation, supplies malfunctions for each sortie

by random sampling techniques. Information for each malfunction in-

cludes time of discovery, time to fix, resources required, criticality,

etc.

Step 2, Merge 1, combines malfunctions with resources needed fox

repair (including bench resources when appropriate).

Step 3, Merge 2, combines the results of Merge 1 with the flying

schedule deck. Each card in the flying schedule deck contains type

of aircraft, aircraft number, type of sortie, special inspection (if

any). If the sortie is a ground alert, the card also contains the

number of days spent on ground alert, and the "exercise days" for the

plane during its ground alert.

The Exogenous Events Tape may be used as long as flying schedule

and failure rates remain uncbanged. To change either of these requires

a new tape. A change in the flying schedule requires a rerun of Merge

2. A change in failure rate necessitates rerun of both Merge I and

Merge 2, but flying schedule cards can remain the same. A user may

write his own Exogenous Events Tape provided the output harmonizes

with the format shown on page 35 of the Appendix.

In simulating a SAC B-52/KC-135 squadron, preparing the input

data was a major undertaking. Using forms from the Air Force data

collection system we collated and summarized probability distribttions

for each of the 975 parts on both aircraft. These distributions give

the probability of failure, type of action required (repair in place,

remove and replace, etc.):, probabilities of man-hours required for



repair, disposition of the --art (discard or save and repair), etc.

The Air Force data collection forms also informed us about resources

required to repair each part. Team size (or its effective equivalent,

clock hours) does not, however, appear on current forms. For this

important data we relied on expert opinion.

Inherent in this method is one important assumption -- that

malfunctions occur independently. To obviate this assumption, the

user would have to perform an additional simulation prior to the

Main Program in order to generate sets of dependent malfunctions.
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III. THE MAIN PROGRAM

The Main Program simulates in great detail the minute Activities

of an air base. The failure of aircraft parts, the activities of shop

personnel, as well as the flights of each plane fall within its scope.

Associated with each flight is a list of events -- unload weapons,

preflight, fly, postflight, service, download, etc. -- which may occur

on any particular sortie. Also malfunctions and maintenance may occur

as in the real world, during preflight, at the end of preflight, or

at the end of postflight.

Inputs into the Main Program include events from the Exogenous

Events Tape developed by the Data Generator Program plus a set of

input parameters such as the number and kinds of parts in stock, and

the time required to deliver a part from the depot. (See "Initial

Conditions Deck" page 47 of the Appendix). The sortie events, read

from the Exogenous Events Tape, drive the simulator. The simulator

creates all the other activities in the life of the sortie endogenously,

relying in part upon subroutines which perform specific tasks when

called into action. Subroutines include "Start team action," "Stop

maintenance," "Priority of part." (See "Explanation of Routines in

Simulator," page 55 of Appendix.)

Below we describe the action of this simulator by first tracing

the flow of aircraft, then the flow of maintenance, and finally by

describing other key features of the model. We would emphasize that

this description represents only our present program. Innumerable

changes for specific decision points might be made to fit unique

conditions. Some of these we outlined in the Introduction.

FLOW OF AIRCRAFT

During simulation, the first routine called upon is the Exogenous

Event START which sets the day and time simulation is to be started

and places the proper shift of men in the shops. (See Fig. I for a

flow chart of the flow of aircraft.) Subsequent shift changes occur

at eight-hour intervals to maintaia the correct manning on each shift.
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As simulated time proceeds, each sortie is read in and prepared

for flight. The program assigns aircraft to sorties by one of two

methods: tail number and non-call number. In "tail number," if the

aircraft whose number appears on the sortie notice is presently in

preflight, waiting for a sortie, on a sortie, or on ground alert, the

new sortie is immediately cancelled. In "non-tail number" the aircraft

number is ignored. The program first attempts to assign the newly read-

in sortie to an aircraft which is of the correct type, has the proper

weapon configuration, and is ready. If none is ready, the assignment

goes to the aircraft most nearly ready to start a new sortie. In

either method, if the assigned aircraft is presently ready, preparation

for the new sortie immediately begins. But, if the aircraft is in any

other state, the program will wait until the latest time to start a

preflight and will again attempt to start the new sortie. At that time,

if non-critical malfunctions are being repaired, they can be stopped,

but work on critical malfunctions must continue, and the new sortie

cancelled.

Loading of weapons (an upload), if necessary, is done before

preflight. A preflight is then started, requiring the time specified

by an input parameter. Malfunctions may be discovered and work started

on them immediately, if possible, either 1/3 or 2/3 of the way through

or at t!te end of the preflight. If maintenance on a preflight mal-

function e'ontinues past sortie time, the aircraft will sortie immediately

after completion of maintenance. However, if maintenance is still in

process when the time to cancel the sortie arrives, aa attempt is made

to sortie the aircraft by terminating non-critical malfunctions.

Critical malfunctions, though, will cancel the sortie, for they cannot

be stopped. If the aircraft sorties with non-critlical malfunctions

outstanding, these malfunctions will be fixed at the end of this sortie.

The aircraft remains on its sortie the required time, then lands.

If the sortie is a grcund alert, malfuictions will b,. discovered and

fixed during the sortie. After the sortie, the aircraft is serviced.

In the case of a ground alert, if rhe next sortie is an air alert,

no service is necessary and the aircraft is classified in standing

(e.g., "ready and wait.ing") . If the next sortie after ground alert
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is a training mission, a servicing to unload fuel is required before

the aircraft is put in a standing condition.

After servicing of an air alert or a training sortie, the aircraft.

has a postflight inspection at the end of which malfunctions may be

discovered. The program attempts to start work on all malfunctions

after a specified delay. If no malfunctions appear during postflight,

the airctaft is downloaoed if necessary. At the end of the last

malfunction or at the end of the download, the sortie is complete.

The next sortie if it has been read in then begins. Otherwvise the

aircraft goes into standing. If the next sortie of the aircraft is

read in during postflight maintenance and if no critical malfunctions

are cutstanding, all maintenance on the aircraft will be stopped when

it becomes necessary to start this sortie.

FLOW OF MAIPTENANCE

When attempting to start work on a malfunction or a team action

(e.g., upload, download, or service), the model assumes that two

types of resources may both be required to start the work:

1. The "replaceable-in-time" type (i.e., parts)

2. The "replaceable immediately" type (i.e., men)

That is, when a part is consumed it may, in time, be replaced

by fixing it or by shipment from the depot, whereas men are available

immediately upon completion of their current work.

When starting work on a malfunction, the program first checks to

see if the required part, if any, is available (see Fig. 2 for chart

showing the flow of maintenance). If not, the malfunction is filed

in a queue awaiting that part or, if the malfunction is critical,

the program cannibalizes another plane. (See "Other Features."')

Whether or not the part is available, the program checks for

the availability of men. Any malfunction may require any number (f

skilled men and/or unskilled, from any number of shops. To differentiate

in skill we let shop i be the skilled class and shop i+l be the unskilled

level. All the required men must be available before work w.iy start on

a job. If unskilled men from any of the required shops are unavailable,

a substitution of the corresponding ikilled men will be attempted.
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If substitution is not possible and if the malfunction is critical,

a pre-emption will be attempted. Pre-empiion implies that work will

be stopped on any non- critical malfunctions ot a lower priority if

enough of the proper men can be made available. "Other Features,"

below, gives further details. If enough men cannot be found in any

of the shops, the malfunction is filed in the- queues of those shops.

When men become available, the malfunctions in queues are removed by

any desired priority rule, and work is started on them if enough men

and parta are available.

When both the required men and parts are available, work starts

immediately and ead-e Aftt~r the programmed repair time. If the

maintenance action indicated is a "remove and replace" and the part

is designated "reparable on the base," the part is sent to the

proper shop for bench repair (see "Other Features," "Bench Repail"),

arriving after a delay specified in the Initial Conditions Deck.

If the part is not base reparable, a replacement comes from the depot,

airiving after its specified delay.

OTHER FEATURES

Shift Changes

After simulation begins, the first shift is caused exogenously

by specifying the time of starting. Subsequent shift changes happen

every eight hours. The Initial Conditions Deck specifies the number

of men in each shop, on each of three shifts, for weekdays and weekends.

Though new men come into each shop and the old men leave, in some

instances maintenance work performed by men already in the job

continues past a shift change. Any time a job continues past a shift

change, but is scheduled to end before an initially specified overlap

time, men already on the job continue until they finish. However,

when maintenance is scheduled to extend beyond the overlap time, the

men -Aay or may not work overtime, depending on the type of job and

availability of new men. On critical malfunctions, new men are

assigned immediately to continue the work without interruption. If

enough new men of the type required are not available in the next

shift: the old men work overtime until the critical Iob is completed.
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If non-critical maintenance or bench repair extends past the allowable

Soverlap, it terminates and goes to its proper queue.

After all the shops have been looked at in this termination

process, an attempt is made in each shop to use any remaining new

men to start work on jobs in the queues. In all attempts to assign

idle men, flight-line malfunctions receive priority over bench repairs.

As described, the simulator assumes a fixed shift manning for

the whole simulation, but will allow changing the number of men in

each shop on any shift(s) during the simulation by insertion of an

alternate version of the appropriate routine.

Supply and Bench Repair

Initial stock levels for each part are specified at the

start of simulation. The program presently assumes at least one of

each part initially available. Draws are made from this stock for

each flight-line malfunction that is a "remove and replace."

Replenishments to stock are from reparables made serviceable by

bench repair or from replacement from the depot for items that were

NRTS (not base reparable), condemned or consumed. Bench repairs

always require exactly one man from the proper shop. These men are

completely interchangeable between flight-line work and bench repair,

but flight-line work receives a higher priority when queues develop.

Cannibal i.ia tion

Cannibalization consists of removing from some fictitious

aircraft an out-of-stock part needed for a critical malfunction.

Cannibalization normally starts before sortie time at an interval

which is the sum of six hours plus double the normal repair time.

If discovery of the malfunction occurs after the time cannibalization

should have started, it starts immediately. When the part finally

becomes available, it is not returned to stock; this simulates the

fact that the part would normally go to the cannibalized aircraft.

Substitution

Whenever a flight-line malfunction calls for more unskilled men

than are available at the time, the program substitutes skilled men if

enough are available. Substitution of unskilled for skilled is not

permitted.



Pre-emnption

Pre-emption occurs wheai, during a critical malfunction, sub-

stitution fails to find enough men. The simulator first pre-empts

bench repairs. If this does not find enough help, the simulator

pre-empts flight-line repairs in the order of priority until enough

men are found, reassigns men who are idled by the pre-empting, and

adds a delay to the job which caused the pre-emption.

Cancellations

For each of the thraee types of so~rties (tralning, air alert,

ground alert) , the. pragra,- -a,', lows- tot-. specif ication cf maximum

allowable lateness aflter which -the sorz-is carccels. iiihema sortie

cancels before preflight- t1he ptera-it ignore~i--tbse ualiunctions

which would have been discove-ý z d uri~ 441rP re f 1i. Bti h

Preflight occurs. the prefIi gh t-rdl scove red ý-taIfun zt'#ors are fixed

even though the sortie caacels. in -neither casie dces 'thi-e simulator

attend to malfunctions program~ed for discovery during postf light.

'Planes with only non-critical malfunctions, fly their so--ties.

The progr.am checks criticality at two times: at the latest time

a preflight may begin and/or cancel time. If at either of these

time3 the plane has no outstanding critical inalfunccions, it flies

a sortie, and all remaining malfunctilons are design~t*~d postflight

malfunctions on this sortie.
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IV. THE ANALYSIS PROGRAM

In this section we present our Analysis Program. Additionally

we would like to suggest to the reader's imagination the enormous

potential for other analyses offered by the flow o- data cascading

uut of the Main Program.

Every change of every variable is recorded on the analysis tape.

Further, the Analysis Program can be set to prepare reports on any

list of variables at any intervals of time selected by the user. This

bulk of data thus available for accumulation, collation, comparison,

and analysis suggests the wide spectrum of applications accessible to

the needs and interests of diverse users. This program amply demon-

strates that feature of simulation which permits programming outputs

which would be unavailabie from real-world data systems.

Our own analysis consists of a set of reports divided into the

following subject groups:

1. "Shop Statistics" summarizes various activities in each of

* the shops. The statistics on malfunctions and reparables waiting

indicate delays which the work encounters at each shop. The over-

time, substiitutions and number of pre-empts show the extent of special

measures taken to complete jobs. Detailed explanations of this report

and all other reports appear on page 21.

2. "Aircraft Statistics" indicates the amount ot maintenance

S generated on each aircraft (No. of Maint. Malfns.) the amount of

maintenance delayed for lack of men (No. of Man Malfns.) and for lack

of parts (No. of Part Malfns.).

3. "Aircraft Status" shows the number of hours spent by each

Saircraft in each of the possible statuses.

4. '"Shop Utilization" Lists man-hours used and the per cent

utilization for each shop during each shift.

5. "System Statistics" presents a selection of measures relating

to the base as a whole, such as number of late and cancelled sorties,

turnaround times, operational ready rates, and others.
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A sample set of thesrc reports follows. Before each computer
output is a list -)f explanations for the terms which might not be
self-explanatory. On page 68 of the Appendix is a complete list of
the inputs for these reports.



-21 -

SHOP STATISTICS

Shop No. -- Odd-numbered shops represent the skilled men in a

particular shop, and the succeeding even-number represents the

unskilled men in the same shop.

Malfunctions Awaiting-Average -- The average number of malfunc-

tions (excluding bench repairs) waiting at this shop. This number is

averaged over the time since the last report, as are all averages in

all reports.

Overtime Reg. -- The number of man-hours of overtime (keeping

men past their normal shift departure) expended in this shop.

Overtime Extra -- The number of man-hours of overtime used as a

result of the normal shift manning rP-t being large eno'igh to fix

certain malfunctions. In a sense, this represents the men called in

to work on a shift other than their regularly assigned shift.

No. of Men Substituted -- The total, over the current period, of

the number of men supplied to this shop by substitution. The negative

•numbers in the skilled shops represent the skilled personnel used as

unskilled labor.

Minimum No. of Men Available -- The lowest value, during the

current report period, of the number of idle men.

Malfunctions-In-Process -- The aiv-rage number of malfunctions

being worked on, again, averaged over the time since the last report.

Man-hours Per Sortie -- The total man-hours expended on flight

line malfunctions and bench repair divided by the total aircraft

landings.

GRD -- The Grand Averages are the simple means of the numbers for

each shop. The Grand Standard Deviations are the standard deviations

of the numbers for each ihop computed around grand averages.
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AIRCRAFT STATISTICS

Number of Sorties -- The number of landings during the current

period.

No. of Maintenance Malfunctions-Average -- The average number of

malfunctions being worked on, averaged over the current period. This,

then, is a measure of the workload on the aircraft.

No. of Man Malfunctions-Average -- The average number of mal-

junctions waiting for men. This, then, is a measure -f the amount of

delay due to manpower shortages.

No. of Part Malfunctions-Average -- Same as above, except for

parts rather than men.
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AIRCRAFT STATUS

In Maintenance-RX -- The number of hours spent in maintenance

(preflight or postflight malfunctions) with one or more critical mal-

functions outstanding.

In Maintenance-No RX -- The number of hours spent in maintenance

(preflight or postflight maintenance) with only non-critical malfunc-

tions outstanding.

G.A. Maintenance-RX and no RX -- Same as "In Maintenance" except

only for maintenance during a gr-.:unl alert.

Standing -- The number of hours spent doing nothing and with no

malfunctions outstanding.

Await Sortie -- Time spent waiting prior" to a sortie with the

preflight and all preflight malfunctions completed.
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SHOP UTILIZATION

Overall Per Cent -- The overall per cent utilization is the total

man-hours used in fixing malfunctions and in bench repair divided by

the total man-hours available during the current period.

Man-hours Used -- The total man-hours usE4 in fixing malfunctions

and in bench repair, excluding overtime. Shift 1 is from 0:00 to 8:00,

Shift 2 is 8:00 to 16:00, anid Shift 3 is 16:00 to 24:00.

Shift Utilization

Avg. -- The per cent of the available man-hours used, averaged

for each type of shift.

S.D. -- The standard deviation of the individual shift utili-

zations around the average for the period. Thus, if there are seven

full days in the period, the average utilization for Shift I will be

the mean of the seven Shift I utilizations, and the standard deviation

is the variability of these seven numbers around this mean.

GRD. Grand Totals -- The man-hours used are sums over all

shops. The grand average utilizatircns are the ratio of the total

man-hours used to the man-hours available for each shift, over all

shops.
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SYSTEM STAIIST!ICS

Number cf Late Sorties -- A sortie is considered late if it takes

off any time after its scheduled take-off time.

Per Cent of Sorties Late -- This percentage is equal to the total

number of late sorties divided by the number of landings during the

period.

Overall Fill-Rate

Nuzber of Demands -- A demand is tallied the first time

maintenance on a malfunction, which requires a part, is attempted.

Number of Fills -- If the part required is available

immediately on the fir•t try at maintenance, a fill is tallied in

this count.

Fill Rate -- Dividing the number of fills by the number of

demands yields the fill-rate.

Sortie Count by Type of Sortie -- This is a count of -he number

of landings during the period.

StoDping Postlight Mainterance to Start New Sortie

Atteuvts -- The numbeý: of times an attempt was made to

terminate naintenance on postflight malfunctions in order to stUrt

the preflight for the next sortie.

Successes -- The number of times the above attempts were

successful by virtue of the fact that no outstanding malfunctions were

critical.

Turn-Around bata

Týuhont ~ -- Tht' turn-•puchot• t Comletion of AlL I aintenance -•t un

around time to the completion of alI maintenance is the time tlrw•m

landing to the completion of malrtetwnce on a 1 maltunctions, * or

termination of maintenance in order to start the next sorttr, whichever

happens f.'rst. Thie A! vea..Le Titn i. the mean of ali turn-arouildt Com-

pleted during the peric-d. the Maximum and Mini,.,64 tiftut. are the biggest
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and rmallest of the individual turn-P :nds and the Sandard Deviation

is the standard deviation of the individual turn-around around the

mean.

Touchdown to Completion of All Red-X Maintenance -- Same as

above except the turn-around is completed when the last Red X or

critical malfunction is fixed.

Number of Malfunctions Completed in Less than Specified Time --

The number of malfunctions repaired in some specified fraction of the

normal time in order to prevent a cancellation.

Operational Ready Rate -- The percentage of the total air-

craft hours available spent in the following statuses: In Maint-No

RfX, Flying, Ground Alert, G. A. Maint. - No RX, Standing, and Await

Sortie.
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Appendix A

OUTPUT TAPE FORMAT - EXOGENOUS EVENT TAPE

The format of the card images on C&;I tape which is the input
to the Main Program is as below. Each sortie consists of one each

of the type l and 2 cards and as many pairs of type 3 and 4 cards

as there are malfunctions.

Type 1 Card - 1 per evert

Cola. 1-3 - Event type.*

Cols. 4-1.2 - Time of event (days, hours, minutes)

Cols. 13-16 - Tail number

Cola. 17-18 - Type of sortie**

Type 2 Card - 1 per event (only for type 1 events, all
other event types have only the type 1 card)

Cola. 1-6 - Length of sortie (hours)

Cole. 7-16 - Time of this sortie (days, hours, minutes)

Cole. 17-26 - Time of next sortie (days, hours, minutes)

Cole. 27-29 - Type of next sortie**

SCola. 30-32 - Number of preflight malfunctions

Cola. 33-35 - Number of postflight malfunctions

Cola. 36-38 - Number of ground alert malfunctions

Type 3 & 4 Cards - 1 each per malfunction

Type 3

Cole. 1-5 - Total man hours requir(d to fix (hours, mins.)

Cole. 6-7 - When discovered code***

Cola. 8-9 - Criticality (0 - non-critical, I - critical)

Cole. 10-11 - Overtime flag (same as 8-9)

Cols. 12-13 - NRTS flag (0 a remove and replace, 1 - NRTS)

Cola. 14-15 - 'rime of discovery****

Cols. 16-19 - Part number (0 - 975) 0 if none (repair in place)

Cole. 20-22 - Shop to do bench repair on part. 0 if part
number (16-19) - 0, or NRTS (12-13) = 1

Cole. 23-27 - Time to do bench repair (hours, minut-s)

-.1ols. 28-29 - Number of different shops required to fix

For footnotes see page 36.
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Type 4

Cola. 1-2 - Shop number of first shop required

Cola. 3-4 - Number of men required from first shop

Cola. 5 - Skill level of first shop (0 - skilled,
1 - unskilled)

Cols. 1-5 repeated for as many shops required as shown

in Cols. 28-29 on Type 3 Card up to a maximum of 14 shops.

*1 - sortie; 2 - start of simulation; 3 - end of simulation;

4 - memory dump; 5 - analysis time.

**-1= training sortie; 0 - ground alert; +1 - air alert.

***0 - preflight; 1 - postflight; 6 - ground alert.

****For a preflight malfunction (when discovered code (w.d.c.) = 0)
the time of discovery code has the following meaning:

1 - discovered 1/3 of the way through the preflight
2 - discovered 203 of the way through the preflight
0 - discovered at the end of the preflight.

For a ground alert malfunction (w.d.c. - 6) this
code sho%% the day on which the malfunction is to
be discovered, counting from the start of the ground
alert. (For example, if the time of sortie was
5.10.15 and this code is an 8, the malfunction is
to be discovered on 13.10.15.)

For a postflight malfunction (w.d.c. - 1) this
code is always zero, meaning the malfunction is
discovered at the end of the postflight inspection.
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Appendix B

DETAILS OF THE MAIN PROGRAM
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Table I

VOCABULARY OF VARIABLES USED IN THE SIMLATOR

Following are the names given the SIMSCRIPT variables, the

definitiot,s given the names, the entities for which the variables

are an attribute, and the sets and functions used in the Main Program.

Temporary Attributes

Attribute Name Definition Attribute of bntity

CANAD Cannibalization flag MALFN

CANAR Gannibalization notice MALFN

CLSSP Part class MALFN

CRIT Criticality MLFN

DISCV Discovery MALFN

FINTM Finish time MALFN

FG Not used

FQUES First in QUES MALYN

FREQS First in REQS MALFN

LQUES Last in QUES MALFN

LREQS Last in REQS MALFN

MAN Man MREQ

WN Malfunction MTN, CLMTC

MLFTN Malfunction CARD

MREPP Man to repair part k4lFN

MTNR End of maintenance
notice M&LFN

NOMEN Number of men MREQ

NOREP Not uied

NRTS Not reparable this
Vta tioll MALFN

CtFLG Overtime f lag MALFN

PART Part MALFN

PCAD Part cannibalized MTN

PKALM Predecessor in MALM CARD

PFALF Predeceszor in MALP MkLFq

PMgFw Predecessor in MLCFN MAI•N

See page 45.

m • -" - ---E
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Table I (cont'd)

Temporary Attributes (co-nt'd)

Attribute Name Definition Attribute of Entity

PQREP Predecessor in QREP REPAR

PQUES Predecessor in QUES CARD

PREQS Predecessor in REQS MREQ

PRIP Predecessor in RIP REPAR

PTYM Priority in MALM CARD

PTYP Priority ia MALP MALFN

PTYR Priority in QREP REPAR

PWIP Predecessor in WIP CARD

REPLT Not Used

REPTM Repair time MALFN

SHFLG Shift flag REPAR

SHOPN Shop number MREQ

SKILL Skill REQ

SMALM Successor in MALM CARD

SMALP Successor in MALP MALFN

SMLFN Succe3sor in MLFN IktLFN

SQREP Successor in QREP REPAR

SQUES Successor in QUES CARD

Si•EQS Successor in REQS REQ

SRIP Successor in RIP REPAR

STOWT Start of overtime MALFN

SUB Substitute MQ

SWIP Successor in WIP CARD

TDISC Time of discovery ?ALFN

TLNO Tall. number MALFN

TREPP Time to repair the MALX N
part

I

S.. ... . .. ... ...(
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Table I (cont'd)

Permanent System Variables

Varible Name Definition Attribute of Entity

1 AC Aircraft Entity

2 PRT Part Entity

3 SHOP Shop Entity

7 RSHP Rush perc-ntage System

8 ENDSE End of sortie AC

9 TCURS Type of current sortie AC

10 TW XS Time of next sortie AC

i TYFLS Type of following sirtie AC

11 TYNXS Type of next sortie AC

" PFLAG Preflight flag AC

12 NPREM Number of preflight mal- AC, SENON(AC)
xinctions or SENOO(AC)

13 SELEN Sortie length AC, SENON(AC)
or SEHOO(AC)

14 NOOSM Number of out itanding AC
malfunctions

14 NREDX Number of :red-x (critical) AC
malfunctions

15 CLAS Class of aircraft AC

15 PREFN Preflight finished flag AC

16 NOPTM Number of part malfunctic.a AC

17 NOWEP First a/c with no weupous System

18 SENOO Sortie number, old AC

18 SENON Sortie number, new AC

19 MAXI Not used

20 TMPOT Time to do a postflight System

21 DELAG Delay from depot System

22 PODLA Postflight delay System

23 NWIP Numiber of work in process SHOP

24 F1UFN Frst malfunction in MLFN AC, SLON(AC)
or SENOO(AC)

26 SACST Successor aircraft iW ACST AC

26 PACST Predecessor aircraft in ACST AC
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""a'-.,e I (cont'd)

""ermanent System Variables (cont'd)

Variable Name Definition Attribute of Entity

27 FWIP First card in WIP SHOP

28 PREDY Pre-empt delay time System

29 FMALP First malfunction in MALP PAT

29 LMALP Last malfunction in HALP PRT

30 NPRTA Number of parts available PRT

30 NCANB Number of cannibalizations PRT

30 NMALP Numbo-r of malfunctions PRT
waiting for a part

31 SIHPDY Shop delay S;it em

32 NQREP Number of reparables in QREP SHOP

33 DTCAN Delay to cannibalize System

34 NTEAM Number of reams Dummy

35 SFTNO Shift number System

36 FSAT First Saturday System

37 FACST First aircraft in ACST System

38 N1MASD NumDer of men, weekday SHOP, SHIFT

39 OVThI Overtime manhours SHOP

40 FLAG Flag for shift change System

42 NACST Number of aircraft standing System

43 NAOCP Number of aircraft out of System
commission, parts

44 NACCM Number of aircraft out of System
commission, maintenance

45 NACM Number of aircraft out of System
commission, men

46 LTP LTPRE notice AC

47 KORE Numbei of locations to dump System

48 TACTM Trace time (for debugging) System

49 NGAIN Number of ground alert AC, SENON(AC)
ma I fu nct ios or SFN4OO(AC)

50 WHERE Where " y' L e m

51 ENDSH End of shift System.

52 NOHM Number of man malfunctions AC
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Table I (cont'd)

Pnrmanent System Variables (cont'd)

Variable Name Definition Attribute of Entity

53 NOMEN Number of maintenance AC
ma] functions

55 OVTAP Overlap for overtime System

56 FQREP First reparable in QREP SHOP

56 LQREP Last reparable in QREP SHOP

57 FRIP First reparable in RIP SHOP

57 LRIP Last reparable in RIP SHOP

61 NMASE Number of men, weekend SHOP, SHIFT

62 MISSD Not used

63 FMALM First malfunction in MAIM SHOP

63 LMALM Last malfunction in MALM SHOP

64 NMENA Number of men available SHOP

65 MAXLT Maxinmim lateness Dummy

66 IDYCL Indicator to destroy "cancel AC
sortie"

66 ISECL Indicator sortie canceled AC

67 NMALM Number of malfunctions SHOP
waiting for men

68 NRIP Number of reparables in SHOP
process

69 LMLFN Last malfunction in MLFN AC, SENON(AC)
or SENOO (AC)

70 •ACST Last aircraft in ACST System

71 FSUN First Sunday System

72 TMPRT Time to do a preflight System

73 NPOSM Number of postflight AC, SENON(AC)
malfunctions or SENOO(AC)

74 TMFLS Time of following sortie AC

75 WEPST Weapon status AC

76 SHPNO Shop number Dummy

77 NOMN Number of men Dummy

78 SKLL Skill Dummy

79 TIMET Time of team action Dummy



-43-

Table I (cont'd)

Permuanent System Variables (cont'd)

Variable Name Definition Attribute of Entity

80 NACW• Number of aircraft with System
weapons

81 RUN Run nuraber System

82 INS Tail number scheduling flag System

83 BIG Location of longest AC
malfunction

84 BIGTM Length of longest AC
malfunction
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Tabl' 1Y

DISCOVERY (1'ISC) CODES

These are the poscible values of ýhe attribute DISCV, which

describe at what stage of a sortie a malfunction is discovered.

Code When Malfunction Discovered

0 Preflight

1 Postflight

2 Not used

3 Upload Action

4 Download Action

5 Service Action

6 Grou'id Alert
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Table III

VOCABULARY OF ROiJTINES USED IN THE SMIMUATOR

The following is a l1 st of all the routines it, the Mal.n Program.
.

EXOGENOUS EVENTS SUBROUTINES

DUMPP -- dump BENCH -- bench

ENDSH -- end simulation CANCL -- cancel

SORTI -- sortie (read input) CLASS -- classify

START -- start CR.EPT -- create part repair

ENDOGENOUS EVENTS DELAY delay

(temporary event notices) DOPRE -" do pre-emption

CALLM -- call maintenance FCRDM -- file card in malfunc-

CANAR-- cannibalize tions waiting for mer

CITC -call maintenance FCRDW -- file card in work in
process

CLSE -- cancel sortie MTCE maintenance

LTPRE -- latest time to preflight OU-- out

MTN maintenance PREFT -- preflight

PDLAY -- postflight delay PREP -- pre-empt

POSFL -- postflight PTYMR -- priority of men

PREFL -- preflight PTYPR -- priority of part

PTARR-- part arrival (from depot) PTYR - priority of reparable

PTREP -- part repair RCkP - remove card from

REPAR -- reparable part arrival waiting for men
(from flightline to shop" RCRDW -- remove card from work

SMIFT -- shift in process

SORTE -- sortie. RPM -- remove and deitrov

W'rSOR -- wait for sort it. mal unct ion

SPOFl -- start post~flioh,
FUNCTIONS STFAM -- start tram 4ction
PCARD (CARD) - priorit, ot card STNXS -- sttaut nrxt sortut

ZERO (CAR Wfl -- f f't4
5TOIt -- •,; .itra.,

RI.FURTS TFRM *- terminate M4hfltrn4t1Cn

INTLZ -- mUin til4tit' zlpor, SI•-i4 -- •aFr nr%.

.RKR (N) - - er,, v etrport tS PT - u,, a t

**aE:NtxX;I:NO1'S FAT-Tr-'..,,, . end ,- i in ,tti vi tV
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THE INITIAL CONDITIONS DECK

The initial conditions deck is a package of punched cards which

are inserted at the end of the main deck. The ini:.ikl value of the

permanent system variables can be changed for each rua of the deck,

thereby changing the outcome of each run. The permanent system

variables are each assigned an array nrwaber, and the initialization

deck must include all array numbers in sequence. A report is generaLed

with each run which lists the currently used input values for each

permanent variable (see sample on page after next).

Some of the variables always are set to zero at the beginning of

each run, and change their values as simulated time "ncrease•. See a

copy ot the Initialization Report for the names of the variables set

to zero.

The array numbers and names shcewn in the right-hand column on

the next page are set to the desired initial figure, not necessarily

zero, but change during the running of the program,.

The left-hand column shows those p(-rmanent system attrilbti.s

which are set Lo the desired number or time lengths and remain con-

stant during the run.

The initially set constants of this last group which bear heavily

in giving the different results of each run are those with a star.

For instance, the number of men allotted.i per shift. r the naumber of

p.,rts available, or the time to 'o a preflight, postflight, etc.

Sete H. 8. Markowitz, B. H4aunec, H. W. Karr, 12!ISRIPT:
A Simulation P y2ta.ming Lasnauage, RM-3310-PR, Novomber .
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These variables are set at the These variables are set at the
beginning of a run and remain at beginning, but change their
that value until a change is value during the run.
desired for another run.

I AC 19 MAXMN
2 PRT 37 FAGST
3 SHOP 42 NACST

17 NOWEP 70 LACST
20 TMP07* 80 NACWW
21 DELAG* 15 CLAS
22 PODLA* 26 SACST
28 PREDY* 26 PACST
31 SHPDY* 75 WEPST
33 DTCAN* 30 NPRTA*
36 FSAT
47 KORE
48 TACTM
55 OVLAP
7-2 TMPRT*
61 RUN
34 NTEAM

TIMET

65 MAXLT*
76 SHPNO
77 NOMN
78 SKLL
38 NMASD*
61 NMASE*

Variables whose initial condition can affect the results of
a run.
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WOIXK CENTFR CODING

The present simulator allows for the maqning Df 44 shops.

These shops correspond roughly to the SAC Work Centers required to

maintain aircraft. A work center is given two numbers in the simulator

to differentiate between skilled and unskilled men. The sk.illed

portion of a shop is denoted by an odd number, and the succeeding

even number denotes the unskilled portion of that shop.

Simulator

SAC Work Center SAC Code Shup Number

Armament and Electronics Skilled Unskilled

Radio conrmnunication 26310 1 2

Electronic-navigation equipment 26320 3 4

ECI 26330 5 6

Bomb/aavigat ion 26410 7 8

Autopilot flight control 26420 9 10

Photo 26430 11 12

Fire control 26510 13 14

Weapon system 26520 15 16

Fi.-ld Maintenance

Unit change (engine flght I... . 24211 17 18

Engine shop 24212 43 44

A/C repair and reclamation 24310 19 20

Fuel system 24320 21 22

Pneudraulic 24420 23 2 1

Inf light refueling 24430 25 26

Electric 24440 27 28

instrument 24450 ,!9 30

Structural repair 24520 31 32

Survival equipment 2a550 33 34

Wheel and tire 24370 35 36

CHS

Servicing and handling 21830 37 38

MMS

Weapon loading teams 4! 42

i' M I ~~~~I" •III • I I I I I : 'a m ,



EXPLANATION OF ROUTINES IN SIMULATOR

SUBBROTEIM1 BENCH (M)

CALLED by USEMN to start bench work or. re.-arables waiting in

queucs. if any. (CALS CREPT to create and cause repair.

ENDOG EVENT CAIIM

CAUSED by TERM to attempt to start maintenance using men made

availaLle during pre-emption. CALLS USEWI to detenrm.nne what work can

be started.

ENDOG EVENT CANAB

CAUSED by MTCE to start a remove action on a fictitious aircraft.

It tests to determine if the part has tbscome available since this event

was caused, if so, no action is necessary. If no part is available yat,

it sets the remove time at 6'10 of the removp anL replace time, and

CALLS MTCE to start the remove action.

SUBROUTINE CANCL (I)

CALLED by PREFT to cancel sortie if it is found that the aircraft

can not finish the preflight in time to sortie. Or CALLED by CLSE to

cancel the sortie if it is already the latest time to serrie and rir-

craft is not ready. CALLS R.. to destroy any malfunctions that have

not beEn discovered

SUBROUTINE CLASS (I)

CALLED by TERM if maintenanice is being scopped; or CALLED by MTN

at the end of maintenance if there are outstanding malfunctions, or

CALLED by MTC,'_F after each malfunction. Sets ciass of aircraft to 3

if there ore any malfunctions currently being worked on, sets class to

2 if there are any malfunctions waiting for men, or sets class to I if

tbere are any malfunctions waiting for parts.

ENOCG EENT CLMITC

CAUSED by WTSOR if sortie is a grour.i alert in order to CALL MTCE

at the proper day to start work on ground alert melfunctions. Or

CAUSED by PREFTr tc call MTCF, for malfunctions discovered 1/3 or 2/3

throu-h Preflight. Or CAUSED by MTCi? if the number of men rquired
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exceeded the maximum ever available, and the number required was re-

duced to this maximum, in order to try to start maintenance again.

ENDOG EVENT CLSE

CAUSED by SORTI to occur at the time the a/c should fly or the

event will be cancelled. If aircraft has already taken off or sortie

is a.ready cancelled, nothing happens. If preflight is not finished,

CALL CANCL. If preflight is finished CULL STONT to stop maintenance

if no critical m•alfunctions exist. If critical malfunctions exist

CALL CAI_ , otherwise CAUSE WTSOR.

SUBROUTINE CREPT (REPAR)

CALLED by BENCH to start work an reparable that was waiting in

queue or CALLED by REPAR to start repair of part just arrived at the

shop. If the repair can be completed befcre the end of shift plus the

overlap time CAUSE PTREP to end repair. If work extends past shift

plus overlap time, repair will be stopped at shift time by SHIFT and

remaining repai: time noted.

SUBROUTINE DELAY(X)

CALLED by POSFL at end of postflight. If postflight malfunctions

exist a delay time before start of mainten3nce is set.

SUBROUTINE DOPRE(LMB)

CALLED by MTCE to do the pre-emption so that maintenance on a

critical malfunction can proceed. It pie-empts only from bench repairs

first, then if there are still not enough men, it pre-empts from flight

line malfunctions until enough men are available. CANCELS PTREP to

delay the end of bench repair and CALLS TERM to stop flight line work

to make the meir available.

EXOG EVENT LAIMPP

The dump calls 6OvE for a print of memory at the time specified

on the event tape.

EXOG EVENT ENDSM

The event to end the simulation.
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SUBROUTINE ERR(N)

Called by any routine when an errcr occurs. Calls ERRR(N) for a

printed report, and supplies a CORE memory dunip.

REPORT ERRR (N).

Called by ERR(N). Prints the numoer of the error.

SUBROUTINE FCRID(L,M)

CALLED by MTCE if men are not available to start maintenance or

CALLED by TERM it men are being pre-empted. Files the card of the mal-

function in a set of malfunctions waiting for men of a particular shop,

and in the set of queues of the malfunction.

SUBROUTINE FCRDW(LM)

CALLED by MTCE when men and parts are available and maintenance

begins. Files the malfunction in a set of work in process in a parti-

cular shop.

ENDOG EVENT LTPRE

CAUSED by SORI at the latest time to start a preflight in order

to sortie on time. If the aircraft is in postflight delay or in post-

flight maintenance or waiting parts or men to do postflight maintenance,

it CALLS STOKT to attempt to stop any maintenance•. .1 L>functioris

are critical, work on them continues, but if there are no critical mal-

functions, STNXS is called to Start the next sortie. If aircraft is in

any other status, no action is taken.

SUBROUTINE MTCE (L ,N-N)

This routine attempts to start maintenance on a flight line mal-

function. CALLED by _ANAB to start removing a part from a iicticious

aircraft for a. cannibalization, CALLED by CLMIC to start on m-lfunctions

discovered 1/3 or 2/3 through preflight, or to start maintenance on

malfunctions discovered during ground alert. Or CALLED by CLMTC to

recall MTCE after reducing the number of men required if th3 maximum

ever avawiable had been exceeded. CALLED by MN after Lhe remove

action 3f a canabalization in order to ctart the remove and replace
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action. CALLED by PDLAY to start maintenance on postflight malfunc-

tions. CALLED by PREF_. to start work on malfunctionE discovered at

the end of prefli.ght. CALLED by STEAM to start upload, download, or

service. CALLED by USEMN to attempt to start work using men who have

just been made available. CALLED by USEPT to start any malfunctions

waiting for a part which has just become available.

Part I - Part availability

The priority of the malfunction is set by calling PTYMR. Part

availability is tested. If no part is required, if this maintenance

is the start of a remove action during a cannibalization, if this is the

remove and replace action of a cainibali:ation (part is available since

it had just been cannibalized), or if the required part: is available in

base stock, no action is taken (see Part II for man availability).

If part not available, CAlL PTYPR which sets the p::iority for the

part. The malfunction is filed in a set of malfunctions waiting for

tho part. The number of malfunctions waiting that part, and the number

of part malfunctions on the aircraft are increased. If the part is not

critical, maintenance waits until the part becomes available. If the

part is critical, CAUSE CANAB to cannibalize from a ficticious aircraft

at the latest time which will allow the iext sortie to be started.

After any of the above cases, man availability is checked as in II

below.

Part II - Man Availability

If no men are required, see part III. If men are required and

enough are available, or if not enough available but a substitution of

ski:ld men for unskilled men is possible, CALL RCRDM to remove the

malfunction from the set of malfunctions waiting for men (it may or

may not be in the set.) CALL FCRDW to file the malfunction in work .n

process of each required shop, and reduce the men available in those

shops, including the substitutions, when called for. Proceed to part

III. But if men are not available and substitution not possible, test

criticality. If not critical, CALL FCRDM to file it in malfunction

waiting for men, and proceed to p:irt IV. If the malfunction is critical,
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CALL PREMP to check possibility of a pre-emption. If not possible,

CALL FCRDM to file the malfunctin inLo the set waiting for men and

proceed to Part IV. If pre-emption is possible, CALL RCPDM to remove

from the set of malfunctions waiting men (it may or may riot be a member

of the set). CALL FCRDW to file the malfunction in work in process for

each required shop. CALL DOPRE to do the actual pre-emption of ren.

Part III - Start Work

Calculate the finish time, dependent on the length of repair. If

men had been pre-empted, add a delay to the finish time. CAUSE MTN,

the end uf maintenance at finish time. If it is a regular preflight,

postflight or ground aleLt malfunction, increase Lhe number of mainten-

ance malfunctions on the aircraft. Tf no part was required, CAI. CLASS

to classify the aircraft. When a part is required, or when starting

maintenance using a cannibalized part, reduce the number of parts avail-

able. If the part is reparable this station, CAUSE REPAR, the arrival

of the reparable, at the shop, after maintenance is completed plus a

delay time. If the part is NRTS, CAUSE PTARR, the arrival of a new

part from the depot. CALL CLASS to classify the aircraft. If this

is the st:art of a cannibalization, increase the number of cannibaliza-

tions of the part.

Part IV - Not Enough Men

When men are not available, increase the number of man malfunctions.

Check if men will ever be available to do the maintenance. If men can

never be available because the number required exceeds the maximum ever

available, reduce the men required to the maximum. CAUSE CLMTC to

recall MTCE to try again to start maintenance. If men should be avail-

able at some time, CALL CLASS to classify the aircraft.

CAL•. CLASS to classify the aircraft.

ENDOG EVENT MTN

End of maintenance, CAUSED by MTCE which is the start of mainten-

ance. CALL RCRDW to remove the malfunction from work in process of each

shop used. If the malfunction was completed on overtime, accumulate

overtime hours for each shop; do riot: reassign men. If not completed on



-60-

overtime, the men are returned to their respective dhops. CALL VIEMN

to attempt to assign new work to the available men. If this wsa a

cannibalization, then do not reassign these men, but CALL MTCE to start

the replace action with them.

If a regular preflight, postflight, or ground alert malfunction,

reduce the number of red-x (if critical). CALL RDM to destroy and

remove the malfunction from the set of malfunctions belonging to thie

aircraft. Reduce the number of outstanding malfunctions and thý' -lum-

ber of maintenance malfunctions.

If the aircraft is still in preflight and has no more outstanding

malfunctions, re-classify the aircraft into preflight. If it is in

preflight but still has outstanding malfunctions, CALL CLASS to classify

the aircraft.. If this maintenance was on the last preflight malfenc-

tion, CAUSE WTSOR either now or later, depending on the sortie time.

If the aircraft is not in preflight, aad still has outstanding mal-

functions, (ALL CLASS to classify the aircraft. If this was the end

of maintenance in a gro,-, alert malfunction, classify the aircraft

back on ground alert.

If an end of upluld action, CALL PREFI to start a preflight. If

the end of a download action, CALL STNXS to start the next sortie. If

this maintencince is the end of a service actior, and the current sortie

was an air alert or a training mission, CALL SPOFL co start postflight.

But if, after a service action, the current sortiE. was a ground alert,

CALL STEAM to download (if necessary). Otherwise CALL STNKS to attempt

to start the next sortie.

SUBROUTINE •UT (A,BC,D,E)

Called by all routines with 4 words of information which wil' be

stored on the binary tape.

EIINCTION PCARD (CARD)

Sets the priority of ai card equ,•] to the priority of the corres-

ponding malfunction.

ENDOG EVENT PDLAY

End of postflight delay, CAUSED by POSYL if there are postfli;Lht
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malfunctions. CALL MTCE to attempt to start work on each postflight

malfunction.

ENDOG EVENT POSFL

End of postflight, CAUSED by SPOFL. Discovers postflight malfunctions;

increases the number of red-x malfunctions each time a critical malfunction

is discovered. CALLS DELAY to set the postflight delay time and causes

PDLAY ý,t the end of that time. If no postflight malfunctions exist, it

tests if a down load is necescary and CALLS STEAM to start this action.

if i. Ls not necessary then STNXS is CALLED to start next sortie.

ENDOG EVENT PREFL

End of preflight, CAUSED by PREFI. Discovers preflight malfunc-

tions and CALLS M.ICE for each, and increascs the number of red-x for

each critical one. If there ,re no outstanding malfunctions it CAUSES

WTSOR at the proper time.

SUBROUTINE PREFT (I)

Start of a preflight, CAkLLED by SOj~ if -craft is standing when

sortie is read in, and it does not need an '_ -d. CALLED by MTN if

when read in the aircraft needed an upload action. CALLED by SORE

when aircraft was on ground alert and is going next on an air alert

since it then wJill not need ser-vice or uploading or dowrnloading and

will not have postflight malfunctions. Or CALLED by STNXS if the next

sortie data had been read in and the aircraft does not need an upload

action. If this sort_ has already been cancelled, file aircraft in

standing. If there is time to do the preflight, CAUSE PREFL for end

of )-refli.-ht tirne and CAUSE CLMTC for those malfunctions discovered

1/3 or 2/3 throug-h prefiight. If too late for preflight, CALL .kNL

and t ti, aircyt-ft in standing.

SUBROUTINE PRFNP (L,MX)

CALLED 1,y !inCE whc: enotumh men are not available for a critical

m.,111iu tion,. Dc t,,rmin&, i: pre-emptiorn is possible by sfeeing if bench

'pa i!• S i 1rr ' l, I.Cluiired a'a•i• r of wen. If still not enou;!h men,

it then chLcks li.i0'. flight line ma.lfunctious can be stol-ped. If men
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can be made available it notes that pre-emptioin is possible. But if

it finds that pre-empt.ing can not furnish enough men, it notes then

that pre-emption is not possible.

ENWOG EVENT PrkRR

Part arrival from depot, CAUSED by MTCE when the ,art had been

removed and was found not reparable this station. Base stock is in-

creased by one, and USEPT, is CALLED to attempt to use the part on

any waiting malfunction.

ENDOG EVENT PTREP

End of bench repair, CAUSED by CREPT. Increases the number of

parts available by one, increases the men available in che shop used

by one, and decreases by one the number of reparables ,i' process for

that shop. CALLS USEPT to attempt to use the part on any waiting mal-

function, and calls USEMN tu attempt to use th.2 newly freed man.

SUBROUTINE PTYMR (L•M)

CALLED by MTCE and FCRDM. Sets the pricrity to use men required

for a malfunction.

SUBROUTINE PTYPR (L,N)

CALLED by MTCE Sets the priority to use a paL when it becomes

available.

SUBROUTINE PTYRR (REAR)

CALLED by CREFT if th.. reparabl,• had been in queue or CALLED by

EFPAR if the reparable has just arrived at the shop. Sets the priority

of the reparable equal t) the p resent tire•,, makir•g the qc ol,ue a first-

in fir,:;t-oult disý-ipline,

SUBROUTINE RCRDM (L,M)

(ýd.LE[b by rMTCE whoie maintenance is started, or CALLE, by s;ToMr

when a mal function ' iý not critical and is bei :g pos p ponvd. Remnvvs

the card (if the malftunction t ron the set .f !a I func Lion t wai t in', tI r
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men of the required shop and from the set of queues of the malfunction.

Reduces the number of malfunctions waiting for aen of the shop.

SUBROUTINE RCR]M (L,M)

CALLED by MTN at the end of maintenance or CALLED by T when

maintenance is stopped. Removes the card of the malfunction from work

in process of each required shop and reduces the number of work in

process of each required shop.

SUBROUTINE RDM (I,J,L)

CALLED by MTNN at the end of maintenance or CALLED ty CANCL to

destroy malfunctions that would have been postflight malfunctions had

the aircraft flown. Destroys the malfunction and the man requirements of

the malfunction.

EIDOG EVENT REPAR

The end of shipment of a r~parable to the shop, CAUSED by MTCE

when maintenance begins. If the man to repair is available CREPT is

CALLED to start the bench repair. If the man to repair is not available,

PTiR.R is CALLED and the reparable is added to the queue of reparables

waiting for a man from the required shop.

ENDOG EVENT ShIFT

Shift is CAUSED at the beginning of simulation by the START

routine. After this SHIF. is CAUSED by1 itself. Shift number is changed

to 1, 2, or 3 and it is determined if time is a weekday or a weekend.

A11 sho. s art: manned with the number of men specitied for the prrticular

ay.' ailLd shi ft All bcnch %.ork is stopped b;, tiling work in a qucue of

repargilhs o ! each shop tO I,.s beilch work ,an !t finishk-d within a

specitleltd ov,,rlp tiLnt.. Work ini proce-ss t t'Ach shop is r•iv~at.d

by CALLIN6 TERM iirih-si heId on overti.me or rv-startcd ii:-dttlv as

. oWi.;: It er'vli r I. t ition or I ".ro1 i .1iert "_1i tt : t ion, ant ineit,

11 c, rt in It I. a l 11 t111tt t , jol L a t,1 ornp 'tI ct c i • t Ithi i- " h ovvrII op

i in v' ~t ilt w o ' rti; .t i .2 i iti r kLI t i 1 1' i tt i~ 1 ~~im n '

i:-n vw , i l.t e-ly, hut it I ,ouj: u o 2 . i q. not ,ov i, t7k. 0 t. it kit

on ovtrt tiri. Thevi CALL UISEH ,N tO "r tc .,- r i j; i; m::'-",'t
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to the malfunctions that had oeen terminated, to waiting malfunctions

and then to bench repair. CAUSE SHIFT, end of nexc shift at a specified

time, usually 8 hours or 1/3 of a day.

ENDOG EVENT SORTE

The end of a sortie is CAUSED by WTSOR. If the sortie was a train-

ing mission or an air alert, STEAM is CALLED to start a service action.

Otherwise the current sortie was a ground alert: If the following

sortie of the aircraft will be a ground alert or an air alert, the

present sortie is finished, and if the next sortie has been read in,

PREFT is CALLED to start preflight for this next so,. ; iX nor read

in, the aircraft is placed in standing. ilowever if the current ground

alrt aircraft is next going on a training mission, STEAM is CALLED to

start a service reducing the amount of fuel.

EXOG EVENT SORTI

The aircraft number and the type of sortie is read in. Test the

class of the aircraft, if the aircraft is presently in preflight, wait-

ing for takeoff time, on a sortie, or on a ground alert the new sortie

is immediately cancelled. Otherwise, read the rest of the sortie data.

CAUSE CLSE to cancel the sortie, if necessary, at the maximum lateness

time depending on the type of sortie. If the aircr:itt is presently

in st!3nding, remove it from standing and CALL STEI to start an upload

if weapons are required -id are not already on board, or CALL PREFT to

start L,.e preflight. If the aircraft is in any other coteory, CAUSE

LTFRF, .,hich ag'ain trys to prefliýht at tdie latest tillt to ',,et the :iir-

craft ready.

SUBROUTINE SPOFI (I)

Stalrt o ; ,tiost Ii ±t, CAI.LED 1,v MTN .itt r• ,,! ,•i ,ervitc . Cl,-ssitjes

_x. i ,lri!r,.ft into p s'tl: Jht . ,u! (CAUSES POSFi., ti, , 't- <, positllii'J/t .

itter th, pr.op,- ,tt i'r.

i.'xo(; s::, 'r sr^ ,'

I I I"I'~ ~vII II I I " •
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CAUSES SHIFT im'vedistely to man each shop with the men for that day

and shift.

SUBROUTINE STEAM(IJ)

The attempt to start upload, download or service team action.

CALLED by nTN at the end of service of an aircraft going from a ground

alert or an air alert to a training mission, to scart a download.

CALLED by POSFL, the end of postflight, if no malfunctions exist, but a

doxnload is necessary. CALLED by SORTI when the sortie data is read

in and the aircraft ia ready to start an upload. CALLED by SOMTE at

the end of an air alert or tzainkng mission to service and CALLED by

SO_.E if a ground alert is next going on a training mission and there-

fore needs a service action. CALLED by STNXS to start a download or

an upload, if either is necessary. A critic,-,] malfunction is created,

setting its repair time, shops, men, and skills, depending on the type

of action. .MTCE is CALLED to attempt to start the work. If this is

an upload action the number of aircraft with weapons is increased, and

if a download action the number of aircratft with weapons is decreased.

SUBROUTrINE STNXS (i)

Attempt to start the next sortie. CALLED by LTPRE if the aircraft

is in postflight delay or postflight maintenance or waiting men or parts

for postflijht maintenance and there are no critical malfunctions.

CALLED by MIN at the end of postfl.ght maintcnance. CALLED by POSFL

at the end of postflight and there are no postflight ualfunctio-s and

no down]l.d necessary. If a download is necessary, CALL STEAM to start

the .h-wl t:,d ,, ion. If the next sortie data has not been read in, file

t hi a;ircrti t in stari,!kn. Othcrwire, if the next sortie needx weapons,

CAl., STFAM to ,.tarthe upload action. If no weapons requirvd, CALL

PRF.FT to, strt pri-flitht on tho iext Kortie.

SUnR(,vINE sro•r (!,K'I)

A ! ittc-ipt o op cia int enc. C.ALLED Lv CLSE to fatop pretf iiL

"d, i t i-::. .- t t!r : jn:im'u-i I ýt k, 4ak-o t t im , or CALLED by LTPE',:

.i '. t ~;.t I :ht ;iititt n.it, t thv' .1 tet tine to ,st rt i pr,'fli.ht toi

swrt ir*. It ill crfit hl lutc ions exi~t, the "'.1int er.41ict
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must continue. If no critical malfunctions exist work can be stoppe6.

Any remaining preflight malfunctions are changed to postflight mai-

functions on this sortie, or any remaining postflight malfunctions are

changed to postflight malfunctions after the following sortie. For

those malfunctions that are in process, T1•r_ is CALLED to termiaate

maintenance. And those malfunctions waiting in 4 queues -or men are

removed from the queues by CALLING RCRD'.

SUBROUTINE TFEM(I,, MMJ)

Termination of maintenance, CALLED by DOPRE when pre-emption of

men is necessary and poscible. CALLED by STOKL in order to sortie or

start the next preflight on time. Or CALLED by SHIFT if the mainzen-

ance is not critical and would extend past the overlap time. Repair

time is changed to the amount of repair time remaining. The 4TN event

is CANCELLED. RCRDW is CAIIED to remove the malfuaction from work in

process of each shop. Wien called by SHIFT or DOPRE, .FCRD is

CALLED to file the malfunction into the set waiting for men of its re-

quired shops. When CALLED by DOPRE, CAI! is CAUSED to attempt to use

men made available du-ing pre-emption. And when CALLED by STOMT, USEKN

is CALLED to attempt to lse the newly freed men. Then tne aircraft

maintenance malfunctions are decreased, and the number of man malfunc-

tions is increac u. CLASS is CALLED to re-classify the aircraft.

SUMBouTIM USEMN(M)

Ar: attempt to use available men. CALL.,D by nTN at the end of

maintenance. CALLED by TERM when men are freed by stopping work on

other malfunctions, CALLED by CALLN2 to see if men made free by pre-

emption can work on other maintenanict. Or CALLED by SHMI•_ to attempt

to assiln the new men vho were not p;ut to work i ,"ediately on jobs in

process,. If there are >;talfunctions waiting for the avaalable men,

MTCE is CAYLSD Lc .ttempt to suart maintenance. If, after starting

;ýs many maintenance jobs as possible, men stie stil avoilable, BENCH

is CALED1 to repiir waiting parts, if any.

SUBROUTINE USEPT(N,J)

An attempt t,, use a part. CALLEDt by PCRUP when ,.epiJr of a ?art
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is finished. Or CAMLED by _TARR when a part arrives from the depot.

If there are any outstanding cannibalizations of the part, the part is

replaced in r £ictictoua aircraft. If there were no cannibalizations,

it Searches for any malfunctions waiting for the part. If none, the

part remains in base s~ock. If any wtlfunctions were waiting for the

part, KrCF is CALLED to attempt to 4tart maintenance.

SNDOG EVENT WTSOR

End of wait for sortie. (AUSED by PREFL if there are no malfunc-

tions to fLx before sortie time. CAUSED by CLSE if simulated time is

iast sortie time and non critical malfunctions have been stopped. Or

CAUSED by MTN at the end of preflight maintenance. If the sortie has
already been cancelled, file the aircraft in standing. If not cancelled,

CW.SE SOtER, the end of the sortie to occur after the proper sortie

length. If this sortie is a ground alert, CAUSE •U£_TC to call mainten-

ance On the proper day of discovery of ground alert malfunctions.

ALNCr;ON ZERO (cARD)

Mahes a ranked set a firat-in first-out set.



Appenidix C

EXPLAIkTION OF _%.,SAGEs oil -,M ANAJYSIS 'TAZ.E

#Routine Wordf. Exelanation_______

8 CAiNCL I After a Ea-1tie hes been tancelled and ithe
TYNXS(l) m'alfunctions removed and destroyed, iist the
M, -'.\S(I) aircraf L --umber, ty~pe of sortie, z'nd the time

it was scheduled tc take off.

9 CLASS I When reclassifying an Alicraft, if there are
CLAS (I) part malfunctionis. man nialfutictions, or it
NREDX(1) is In mainteniance, list the aircraft number,

the class of the aircraft, and the number of
critical m~alfunctions.

I1I C12ATC I After mzintenance hzas been started or attempt-
N ed on malfunct-ions '1iscavered during preflight

CLSSP(LN) or during a ground alert, list the aircraft
K number, the part, a flag showing i~f tte wal-*

function is waiting for the part (LS())
an4l a flag-showing if thi~s attempt is merely
a retry sE startirt, ainter_3nc;, (K=1).

I CREP7 M _Aftet the sctat of Cvery bench tepair, list
IDENA(M4) th,;- shop us*ý, th(- men Tef t available in

NRIP'(M) thiese shops, the nuimbor of reparable~s in this
NQREV~4 60p, and the relsara-bls ir, queue in this shop.

39 CREiPT MWhen doi 'ng a pre-emption from bench repair,
NRXP(M) list the shop, the deare!ýsed nw-,oýer or re-
NQREP(M) perat b1e3 in-proceet, k.nd 'he increased number

of repar~ibles in queuje.

.38 ENDSM - When the end of simulation~ timie arrives,
routi-ce 38 zhows zero, which is the signal
that simulat~ion is over.

13 FCPRDM M After a malfunction- is filed iii each required
NMALbg'M) shop to wait for- rjen, 1jit the shop, the nurn
FLAG bn-:-of malfunctions waiting men. olf that shop,

and a flag showing if this iiin n uuei
happening at a shift chenge (FLAG=I).

14 FCRDW M 'When wurý, begins, a card is filed in each
NWIP(M) shop in use, the shop aind nt;.ber of jobs in

process is listed.

All flags are either 0 or 1. 0 indicates the no oz not condition
and 1 the can or yes conditi~on.
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' Routine Words Explanation

37 LTPRE I At the latest time to start a preflight on a
CLAS(I) new sortie, an attempt to start the new sortie

CI is made. The air'raft number, the classifica-
tion of the aircraft, and a flag showing if
the preflight can be started is listed.

3 MTCE M At the start of maintenance, if both men and
MMENA(M) parts are found available, list the shop num-
SUB(B) ber, the new number of men available in that

NP shop, the number of men substituted to that
shop (e.g. - for a skilled shop, + for an
unskilled shop), and a flag showing if a pre-
emption has taken place.

7 MTCE M When extra men are brought from home to work
EXTRA when there are --ot enough men ever -- list

the shop and number of extra men.

, MTCE I After the start of maintenance is attempted,
N 1(1) whether both men and parts were avail-ble to
NMu'MM(i) start or not, list the aircraft that is to be
NOPTM(1) worked on, thE Pamber of maintenance malfunc-

tions, man malfu-.ctions and part malfunctions.

4 M.TCE N Also list the part required (if any), NC=I
NC if this is a cannibalization, the number of

NPRTA(N) parts available for this part, and the num-
NrALP(N) her of malfunctions waiting for that pazt,

4 MTCCE NCANB(N) And list the ntumber of cannibalizations of
MI this part., MI=I if me- wen- r ound availaible,
KK the type of the. ma]function; an-i che number

NREDX(1) of critical malfunction on tnis aircraft.

5 MTN MM At the end of imaintenance, -hcn men are re-
NMENA(MM) :urned to their shops, list the shop, tre-, new
SUB(X) number of mEn available for tbis shop, and the

number of men 6ubstituted.

39 MTN M At the eitd of maintenance. If men worked over-
OVTMH time, list the shop and the overtime hours

worked.

6 MTN I At the end of naintenaitce, list the aircraft
WNOMNM(I) nrmber, the numbnr of •rr molfun:tions, main-
NOMEM(l) tenar-ce malfuncLions, and part malfun•Lionb
NOPTNI(I) left or the aircraft.
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# Routine Words Explanation

6 MTN CIAS(I) At the end of maintcnance, list the classi-
NREDX(I) fication of the aircraft, the number of cr1-

K tical malfunctions remaining on the aircraft,
KT the type of this malfunctica, and the cri-

ticality of this malfunction.

15 PDLAY N At the end of postflight delay when mal.nten-
CLSSP(L) ance is attempted on each pos-flight mfalfunc-

tion, list the part raquiri d and a U'ag sjlow-
ing if the malfunctlon is waiting for the part
(CLSSP(L)=i).

16 POSFL I At the end of postflight when malfunctions
NOOSM(I) are discovered and before a delay or a down-
NREDX(I) load, list the aircraft number, the number of
CLAS(I) outstanding malfunctions, how many critical,

and the classification of the A/C.

17 PREFL N At the end of preflight, for each malfunction
CLSSP(L) discovered, list the part required and the

same flag as in #15.

18 PREFL IX At the end of preflight when either riainten-
NOOSM(IX) ance or wait for sortie start-, list the aLr-
CLAS(IX) craft, the number of outstanding mal:Eunctions,
NREDX(IX) the class of the aircraft, and the niumber of

critical malfunctions in the aircraft.

24 PREFT I After the attempt to start a preflight, list
CLAS(1) the aircraft, its classification, and the
NACST number of A/C standing.

19 PTREP M At the end of bench repail, after the man has
NMENA(M) been returned and the reparables in 'Drocess
NRPP(M) decreased, list the shop, the men avail-Ole,

N the number of reparables in process and the
part which was just repaired.

2 RCRDM M When a malfunction is removed from queue,
NMALM(M) list the shop, Th: new number of malfunctions

I waiting for men of the shop, the aircraft
NO(NM1) with this malfunction, and the number of man

malfunctions left on that aircraft.

20 RCRDW M After removing a card from work in process,
NWIP(M) list the shop and the new number of work in

process.
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# Routine Words Explanation

21 REPAR M After an attempt has been made to start bench
NQREP(M) repair on a reparable, list the shop, number
NMENA(M) of reparablcs in queue, and the number of men

3vailable in the shop.

10 RUSH KJ When a preflight or postflight malfunction
R is to be completed in less time than required

so that a sortie will not be cancelled, list
the type of the malfunction and the new re-
pair time.

31 SHIFT SFTNO At the end of a shift, list the shift number.

36 SHIFT M At the beginning of a new shift, after assign-
NMENA(M) ing those men who start a job immediately,

list each shop and the number of men avzilable.

23 SORTE I At the .nd of each sortie, list the aircraft
NACST number, the number of aircraft standing, the
CLAS(I) classification of tCp aircraft thet has just
TCURS(I)&2 finished the sortie, and the type of sortie.

25 SORTI I When a new sortie is read in, if the sortie
NTYNX is cancelled immediately, list the aircraft

number and the type of the sortie.

26 SPOFL I When starting each postflight, list the
aircraft number.

27 START FSAT At the start of simulation, the first Satur-
NSHOP day and the number of shops is ).sted.

28 START NMASD(M,l) At the start cf simulation, the week day
NMASD(M,2) manning for all three shifts is listed along
NMASD(M,3) with the shop number.

M

28 START NMASE(M,1.) At the ?tart of simulation, the weekend mun-
NMASE(M,2) ning for the three shifts is listed for each
NMASE(M,3) shop, plus the shop numi-er.

M

29 STEAM I When the start of team• action is attempted,
CLAS(I) list the aircraft number, the classification
NACWW of the aircraft, the number of aircraft with
NACST weapons and the ni~nber of aircraft standing.
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# Routine Words Explanation

30 STNXS I When the start of a new sortie is attempted,
CLAS(I) list the aircraft, it's classification, and
NACST the number of aircraft standing.

33 STOMT N When the next sortie must start preflight,
NMALP(N) stopping maintenance is attempted by check-

ing if there are any critical malfunctions.
For each malfunction terminated, list the
part, and the number of malfunctions waiting
for the part.

3 STOMT I This message appears if a successful attempt
999 has been made to stop maintenance and start

the next sortie.

39 TERM M Whet. terminating maintenance, if men were
OVTMH working overtime, list the shop and the over-

time hours used for this shop.

32 TERM M When maintenance is terminated for each shop
NMENA(M) required, list the shop that was working on

J the malfunction, the number of men available
TLNO(L) in that shop now, J to show if termination

was called by STOMT, DOPRE, or SHIFT, and the
aircraft number on which maintenance is being
terminated.

22 USEMN NPJP(M) When men have been made available and an
NQREP(M) attempt to reassign them has been made, list

M the number of reparables in process for the
NMALM(M) shop with the men, the number of reparables

in queue waiting those men, the shop number,
and the number of malfunctions waiting for
men from that shop.

34 USEPT N When a part becomes available and there was
NMALP(N) an outstanding cannibalization on that part,

list the part and the number of malfitnctions
waiting for this part.

34 USEPT N After attempting to use a newly arrived part
NMALP(N) on a regular malfunction, list the part, the
NOPTM(I) number of malfunctions waiting that pari,, the

I number of part malfunctions on the aircraft
on which the part is used, if any, and the
aircraft number.
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# PThutine Words Explanation

3:i WTSOR I At the end of a wait for sortie, the aircraft
IJ either sorties or is cancelled. List the air-
Y craft number, IJ (an indicator to note if
JJ sortie is cancelled (IJ=l)), & (the lateness,

if any), and the type 'of the sortie.

38 ERR 9999 When an error has been called, 9999 indicates
that the program stopped due to the error as
compared to the normal prograr exit.



-75-

Appendix D

PROGRAM LISTING



+ lAC El/i I x+ 2PRT El/I I x+ 3SHOP E / I x+ 7RSHP F" X
+ 8ENDSE 1 F X+ 9TCURS 1 I X+ 1QTMNXS 11 1 F X+ 1ITYFLS 12/4*1 X
+ l1rYNXS 11/4*1 X+ I1lPFLAG 13/4 1 x
+ 12NPREM 2 I x+ 13SELEN 2 F x+ 14NOOSM 11/2 1 X+ 14NREDX 1212 I X+ 15CLAS 11/2 1 X+ 15PREFN 12/2 I x+ 16NOPTM 1 I X
* 17NOWEP 1* x+ 18SENOO 11/2 I X
+ 18SENON 1212 1 x
+ 19MAXMN I* x+ 2OTMPOT F* x
+ 21DELAG F* x
+ 22PODLA F* x+ T CRIT 12/4 I 23NWIP 1 / I X
+ 24FMLFN 2 I x+ 25CLSEE I I X
+ 26SACST 11/2 I x
+ 26PACST 12/2 1 x+ T REPTM 2111 F 27FwIP 11/2 1 WIP 1 *PCARD L x
÷T MALFN84 4 27LWIP 1?/2 I X+ T LREQS 52/2 I 28PREDY F* x
+ 29FMALP 11/2 1 MALPl *PTYP L x+ 29LMALP 12/2 1 A+ 3ONPRTA 11/2 I x
+ 30NCAN8 13/4 1 x
+ 30QIMALP 14/4 I x

"T NRTS 62/4 I 31SHPDY F* x
T 1 MREPP 31/4 1 32NUREP 1 i x

* T SHOPN 13/4 1 33DTCAN F* x
+N CANAB•4
+ 34NTEAM I I Ael RFPAR8 T NCREP I / F 35SFTNO I A
+ 36FSAT I x
S37FACT I 1I X+ T PQkEP 6 / I JoNHASLI 2 I I
+ T SOREP 5 / I x
+ 40FLAG I
+ 42NACST I
+ 43NAOCP I x+ '4NAO(4 I x
+ 45NACMN I x
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46L TP 1 I X

47KORE I X
48TACTM F* X

49N..AMN 2 1 A
50WHERE I x
311ENDSH F x
52NOMNM IX
53NOMEM 1 I x

T PTYR 2 / F 55OVLAP F* X

56FQREP 11/2 I X

56LGREP 12/2 1 RIP 1 *PTYR H X

57FRIP 11/2 I X

57LRIP 12/2 1 X

61NMASE 2 / I X

!2MISSD 1 1 X

63FMALM 11/2 1 X

63LMALM 12/2 I x

64NMENA 1 I X

65MAXLT 1 / F X

66ISECL I I X

67NMALM 1 / I X

68NRIP 1 / I x

69LMLFN 2 1 X

70LACST I x
71FSUN I X

72TMPRT F. x

73NPOSM 2 1 X
74TMIL$ 1/ F X

75WEPST 1 1 X

765HPNO 2 I x

f7NOMN 2 X

?8SKLL 2 1 x

79T!MET I / F

80NACWW I X

BIRUN x

82TNS Ix
8381G x1 1

84BIGT.M I F x
ACSTO x

T DISCV 11/4•1 REQS1 *Z!RO L X

T PART 3212 1 MALMI *PCARD LPLARDFA

T TL.N O 32/4 1 A

T TRFPP 81/1 F A

T ,REQ. 51/Z I
I CLSSP 61/4 I
T TDISC622/2 I

T Fou!S13112 I x

T L.OUE.p13 '2 I UE1 *ZERO. LZRU IA

T FINTM 4 / F
7 fYP 1 I F x

T PTYM I2 / F x

T PNMLFN 71/2 1 x



-78-

+ 1 SIOLFN 72/2 1 X
9 T PMALPl41/2 I X C
+ T SMALP142/2 I X C
+ T OTFLG613/4 I X C
+ T MTNR 621/2 1 X
+T CARD 4 X

T T MLFTN 11/2 1 X
. T PMALM 2112 I

+ ' SMALM 22/2 1 x
+ T SQUES 31/2 I X
+ T PQUES 32/2 I X
÷ T SWIP 41/2 1 X
+ T PWIP 42/2 I x
+T MREQ 2 X
+. T NOMEN 11/4 I x
+ 'T PREQS 21/2 1 X
+ T SREQ$ 22/2 1 X
+ T SUB 14/4*1 X
+ T SKILL 12/4 I X
+ N SHFLG 32o4 I X C
+ N PRIP 71/2 1 X
+ N SRIP 72/2 1 X C
+ N REPLTO / F X C
+ N PCANB 31/2 I QREPI *PTYR L X
+ MLFN2 *DISCV L X
+N MTN 4 X
+N WTSOR4 X
+N PREFL4 X
+N POSFL4 X
+N CLSE 4 X
+N PDL.AY4 X
+N LTPRE4 X
+N SHIFT4 X
+N CLPITC4 x
+N SORTE4 X
+N CALLM4 X
+N PTARR4 X
+ N MFN 42/2 I x
+ N MAN 3 I X
+ T STOV163 F x
+ MAXV FX
+ T FG 614/4 ! x
+ T CANAR641/2 I x
+ T ,,ANAD&L2/2 ; x
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SUBROUTINE BENCH(M)
SUBROUTINE TC DETERMINE WHICH BENCH REPAIRS SHOULD
START AT SHOP M, CALLS ON CREPT TO CREATE AND
CAUSE REPAIR

10 IF (NMENIA(M)) EQ(0)oGO TO 10G
IF QREFPM) IS EMPTYGO TO 100
REMOVE FIRST X FROM QREP(M)
LET NQREP(M) £ NQREPiM) 1
CALL CREPT(X)
GO TO 10

100 RETURN
END

ENDOG EVENT CALLM
ATTEMPTS TO START A4AINT USING MEN MADE AVAILABLE
DURING PRE-EMPTION

LET M a MAN(CALLM)
CALL USEMN(M)

100 DESTROY CALLM
RETURN
END

ENDOG EVENT CANAB
STARTS REMOVE ACTION ON FICTITIOUS AIRCRAFT

LET L a MFN(CANA8)
LET CANAR(L) a 0

IF MALFUNCTION IS NO LOLR AWAITING PARTS, RETURN
!F (CLSSP(LI) EQ (Q)t GO TO IOC
LET I a TLNOtLi
SENSE LIGMT I
LET CANAU(LU w I
LET REPTM4L) .6*RiPTM(Lý
CALL MTCE(L, NN)

l0Q DESTFOY CANAB
PETlURN
END
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¢(

SUBROUTINE CANCLII)
C CANCELS SORTIE AND DESTROYS MALFUNCTIONS

LET PFLAG(J) a 0
LET KK * PREFN(I)
LET J * SENON(Il

10 DO TO 2 0 t FOR EACH L OF MLFN(JI),t #JITH (DISCV(L)) EQ(1)9
COR (DISCV(LJ)) EQ(KA)

CALL RDM(IJoL)
20 REPEAT 10

CALL OUT( 8,4,TYNXS(1)+2,TMNXS(I)0),
["T TMNAS(I)uTMFLS( I)
LET TYNXS(I) v TYFLSUI)
LET PREFN(II a 0
RETURN t

END

SUBROUTINE CLASS Il
C IF AIRCRAFT IS CURRENTLY AOCPAOCM OR ACMN REDUCE
C NAOCP9 NAOC& OR NACMN BEFORE RECLASSIFYING A/C

LET J v 0
IF (CLAS()) EO(4)# LET J a I
IF (CLAS(IM) GR (3Ms GO TO 25

10 GO TO (21922,23)#CLAS(I)
21 LET NAOCP x NAOCP - 1

GO TO 25
22 LET NAOCM * NAOCM - 1

GO TO 25
23 LET NACMN a NACMN - 1

C SET CLASSZ3 IF THERE ARE $MAINTENANCE MALFUNCTIONS'
25 IF (NOMEM1)) EQ(0), GO TO 60

LET NACMN a NACMN + I
LET CLASHI) a 3
60 TO 1e00

C SET CiASSu2 IF THERE ARE 'MAN MALFUNCTIONS$
60 IF (NOMNM(I)l EQ(0)9 GO 10 '0

LET NAOCM a NAOCM + I

LET CLASHi) v 2
GO TO 100

C SET CLASSal IF THERE ARE 'PARTS MISSING'
70 IF (NOPIM(I)) EG(O)o GO TO 00

LET NAOCP a NAOCP + 1
LET CLAS!I) a 1

100 CALL OUT(9,1*CLAS(I),NREDZII),0)
RETURN
END



ENDQ• 4iVEST CL!Tc
C 'ALL MAiNTE:A;4:E (MTCEI WHEN MALFUNCTIONS L IS DISCV
C DURIN6 PREFLIGHT Oi DURItNG GROUND ALERT

LET L r MFNiLL1-TC)
LEfT -? -PART(L)

JCE1 I PLNOtL
LETK ? MA%*CLMTC)
AF (K) EQ JI2, GO TO 20

IQ L.E, NOOSM4I) x NOOSM( ÷ 1
.1F4R'T(LV, E0*},o LET NRE)X(I)-'NREDX(I)+1

20 A'F (4TNR4 ) NE to), GO TO 100
CALI- MTCE4L#NN)

ZTR9' CLMTC
10ý CALL OUT(l1'hNvCLSSP(L)9K)

RETURN-
•END

C
ENDOG EVENT CLSE

C TIME TO CANCEL SORTIE IF NOT READY
LET I - TLNO(CLSE)

c IF PREFLIGHT COMPLETED-ATTEMPT TO STOP MAINT..
C OTHERWISE GO TO CANCEL

10 IF (PREFN(I) EQ(I)t GO TO 30
C IF CRITICAL MALFUNCTIONS EXIST CALL CANCEL ROUTiiE

40 LET ISECLWI) a I
CALL CANCL41)
GO TO 100

30 CALL STOMT(I,u,*CI)
C IF NOTHING CRITICAL9 SCHEDULE A 'WAIT FOR SORTIE*
C AT TIME x NOW

IF (CI) EQ (19,GO TO 40
CREAT2 WTSOR
LET %LNO(WTSOR) I
LET MFN(WTSOR) I 1
CAUSE WTSOR AT TIME

100 DESTROY CLSE
LET CLSEE(I) - 0
RETURN
END

C
SUBROUTINE CFREPT(REFAR)

c SUBROUTINE TO CAUSE PART REPAIR EVENT
LET TsTIME + TREPP(REPAR)
LET M a MREPP(REPAR)
CALL PTYRR(REPAR)
FIL1E REPAR IN PIP(M)
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LET NRIP(M) -NRIP(M) + 1
LET NMENAIM) a NMENA(Mi -

N IFREPAIR COMPLETED BEFORE END OF SHIFT PLUS (VERLAP9
C CAUSE END OF PART REPAIR, OTHERWISE NOTE CURRENT TIME
C PLUS REMAINING REPAIR TIME.(C.Fo DOPRE AND SHIFT)

IF (1) GR (ENDSH + OVLAP)v GO TO 20
CAUSE PTREP CALLED REPAR AT T
LET 5HFLG(REPAR)uO
IF (T - ENDSH) LE (0)o GO 'ro 10o
LET OVTMH a T - END•H
CALL OUT(39pM#OVlMHpOO)
GO TO 100

20 LET SHFLG(REPAR)nl
LET REPTMtREPAR)=T C

100 CALL OUT(IMNMENA(M),NRIP(M),NQREP(M))
RETURN
END

C
SUBROUTINE DELAY(X) C

C SET DELAY AFTER POSTFLIGHT
LET X * PODLA C
RETURN C
END

C
C

C
SUBROUTINE DOPRE(L#M*B)

C SUBROUTINE TO DO THE PRE-EMPTION
C FIRST STOP ALL NECESSARY BENCH REPAIR C

10 DO TO 209 FOR EACH K OF RIPIM) 9WITH (SHFLG(K)) NE(2) C
REMOVE K FROM RIP(M)
LET NRIP(M) a NRIP(M) - 1
LET TREPP(K).REPTM(K) - TIME C
FILE K IN QREP(M) C
IF(SHFLG(K)) EQ(O)O CANCEL PTREP CALLED K
LET NQREP(M) s NQREP(M) + 1
CALL OUT(12.M#NRIPiM)oNQREP(M)*0)
LET NMENA(Ml a NMENA(M) + 1

C IF ENOUGH MEN. RETURN
IF (NMENA(M)) EQ (NOMENIB))t GO TO 100

20 REPEAT 10
C STOP ALL NECESSARY FLIGHT LINE MAINTENANCE

LET I a LWIP(M) C
25 IF(NMENA(MflGE (NOMEN(B), GO 10 %'-"

IF(I) EQ(0)s CALL ERR(3) T
IF (PCARD(I)) LE (PTYM(L))t CALL ERR( 2) T
LET LL a MLFTN(I)
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LET I - PWIP(I)
IF (DISCV(LL)l GE(2) GO TO 25
IF (STOVT(LL)) GR (0.), GO TO 25
IF(CANAD(LL)) GR(O), GO TO 25
CALL TERM(LL9M,2)
GO TO 25

100 RETURN
END

C
EXOG EVENT DUMPP
CALL CORE(KXX, KXX(8))
RETURN
END

C
SUBROUTINE ENDAT(I)

C IF NEXT SORTIE IS A GROUND ALERT OR AN AIR ALERT,
C CURRENT SORTIE IS FINISHED

20 IF (TYNXS(I)) LS (0) *GO TO 25
LET SENOOCI) a SENONUI!

C IF NEXT SORTIE IS NOT READ IN, FILE AIRCRAFT IN
C STh4DING AND RETURN

IF (PFLAG(l))EQ(I), GO TO 28
FILE I IN ACST
LET NACST - NACST + 1
LET CLAS(I) a 5
GO TO 100

C NOW ON GROUND ALERT, GOING ON AIR ALERl--
C STARI PREFLIGHT FOR NEXT SORTIE

28 CALL PREFT(I)
GO TO 100

C NOW ON GROUND ALERT* GOING ON TRAINING MISSION
C START SERVICE ACTION

25 CALL STEAM(I93)
100 RETURN

END

C
EXOG EVENT ENDSM
CALL OUT(38,0.0,Oo)
RETURN
END
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C

SUBROUTINE ERR(N) C

CALL ERRR(N)
CALL CORE(KXXtKXX(KORE))
CALL OUT(38,9999,O,09O)

X END FILE 10
STOP
RETURN
END

C
REPORT ERRR (N)

X ERROR c
x

X ERROR x
X NUMBER
x *x

X N x
END

x
NUMBER PAGE 3
PAGE x

x
x
x
x

END
x

x

x
x
x

C
SUBROUTINE FCRDMCLM)

C SUBROUTINE TO CREATE CAPUD AND FILE IT iN
C MALFJNCTIONS vAITING MEN OF M AND ýUES OF I1- x

CREATE CARD x
STORE L IN MLFTN(CARD)

LET SHOPN(CAkD| a
CALL PTYMR(LM)
FILE CARD IN QUES(L)
FILE CARD IN MALM(M)
LET NMALM(M) =NMALM(M) * 1
CALL OUT(13.*MNMALM(M|wFLAG9C)
RETURN
END
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C
SUBROUTINE FCRDW(LsM)

C SUBROUTINE TO CREATE CARD AND FILE IT IN WORK IN PRC
CREATE CARD
LET MLFTN(CARD) a L
LET SHOPN(CARD) x M
LET NWIP(M) a NWIPIM) + 1
FILE CARD IN WIP(M)
CALL OUT(149MNWIP(M)090,)
RETURN
END

C
REPORT INTLZ

X INITIALIZATION VARIA
x

X ZERO SUBSCRIPTED VARIABLES
X 1 AC * 22 PODLA *******

X NAC PODLA
X 2 PRT * 28 PREDY ,*****

X NPRT PREDY
X 3 SHOP * 31 SHPDY ****4**

X NSHOP SHPDY
X 17 NOWEP * 33 DTCAN o****e

X NOWEP DTCAN
X 19 MAXMN * 36 FSAT *

X MAXMN FSAT
X 2• TMPOT .****** 37 FACST

X TNiPOT FACST
X 21 DELAG *.* 42 NACST *

x DELAG NACST
x SINGLE SUBSCRIPTED VARIABLES
X ATTRIBUTES OF AIRCRAFT
X AC 15 CLAS 26 SACST 26 PACST 7
x * * * *

X I CLA3(I) SACST(I) PACST(1)
X FOR EACH AC I

x ATTRIBUTES OF PART
X 30 NPRTA FOR THOSE PARTS NOT SHOWN EQUALS ONE
X PART 30 NPRTA
X *

x N NPRTA(N)
x FOR EACH PRT No WITH (,4PRTA(N)) GR(1)

x
x
x

x ATTRIBUTES OF DUMMY ENTITY
x UPLOAD DOWNLOAD SERVICE
K 34 NTEAM * * *
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X NTEAM(l) NTEAM(2) NTEAM(
x 79 TIE ******* x
x TIMET(l) TIMET(2) TIMETI x

x AIR ALERT 6NDoALERT TRAININ x
x65 MAXLT .** x

X MAXLT(1) MAXLT(2) MAXLT(3) X
x DOUBLE SUBSCRIPTED VARIABLES x
x ATTRIBUTES OF SHOP X
X 38 NMASD
X SHOP SHIFT1 SHIFT2 SHIFT3
X BL *8

X M NMASD(Mol) NMASD(M*2) NMASD(Mo.2)
X FOR EACH SHOP M

x DOUBLE SUBSCRIPTED ATTRIBUTES OF DUMMY ENTITY
X 76 SHPNO
X UPLOAD* * * * *

x SHPNO(19,fl SHPNO(1,2) SHPNO(193) SHPNOý1#4) SHPNO(195) NOMN(1.1) N
X SKLL( 1.3

x DOWNLOAD * * **

X SHPNO(291) SHPNO(2,2) SHPNO(293) SHPNO(2,4) SHPNO(2*5) NOMN(2*1) N
X SKLL( 293

x SERVICE **

X SHPNO(391) SHPNO(3,2) NOMN(3slU NO
x INITIALIZATION VARIAB~LES -

x ZERO SUBSCRIPTED VARIABLES
X 4 -- 2
x 5 -- 3
X 35 SFTNO
x 40 FLAG
x 43 NAOCP
x 44 NAOCM
x 45 NACMN W
X 5L) WHERE
x 51 ENDSH
x 71 FSUN
x SINGLE SUBSCRIPTED VAR
x ATTRIBUTES OF AIRCRAFT ATTRIBUTES OF SH
x 8 ENDSE 23 NUIP
X 9 TCURS 27 FWIP
x 10 TMNXS 27 LWIP
x 11 TYFLS 32 NREO
X 11 TYNX5 39 OVTMH
X 11 PFLAG 56 FOREP
x 14 NOOSM 56 LOREP

x14 NREDX 57 FRIP
x 15 PREFN 57 LRIP
x 16 NOPTM 63 FMALM

x18 SENOO 63 L.MALM 3
x 18 SENON 64 NMENA G

x46 LTP 67 NMALM
x 52 NOMNtA 68 NRIP
x 51 NOMEM
x 66 IDYCL
x 66 ISECL
x 74 TMFLS
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x DOUBLE SUBSCRIPTED VARIABLES

X ATTRIBUTES OF AJ'-CR -T AND OF SORTIE NUMBER NEW 0

x 12 NPREM
X 13 SELEN
x 24 FMLFN
x 49 NGAMN
x 69 LMLFN

x 73 NOPSM
E ND

x

BLES -RUN NO. 
13

RUN2

47 KORE
K ORE

48 TACTM
TACTM

55 OVLAP ***

SV LAP
70 LACST

LA CS T

72 TMPRT ***w***
TM PR T

8u NACWW
NACWW

81 RUN *5

RUN
2

5 WEPST1

WEPST(I (

1
IA

x
x
x
x
A
x

3)

GA

AND SHIFT NUMBER
61 NMASE

SHFISHIFT? SHIFT3 1



NMA5ECM41) NP4ASE(M92) NMASE(0M.31
Ix

77 NOMN 70 SKL 1

ONM(1,2) t$ONt(1*3) NK0Mt4(14) mOMNI195) SKLL(191) SKLL(192)
)SKLL(194) SKLL(1951 c

OMN(292) fNOMtC293) NOMN(2*4) NOMN(2w5) SKLL(2911 SKLL4292)
I SKLL(294) SKLL12951

MN13.2) SKLLi3#l) SKLL1392)
INITIALLY SET TO ZERO 3

1
x
x
x
x
x
x
x
x

2

IABLES1
OP ATTR!BUTES5 OF PART

29 FMALP
29 LMALP
30 NCANB
30 NMALP

x
ATTRIBUTE OF DUMMY~ ENTITY

62 MISSD
x
x
x
x
x
x
x
x
x

R OLD
x

x

x

E ND
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C
ENDOG EVENT LTPRE

C LATEST TIME TO -,-FLIGHT

LET JJ - 0
LET I * TLNO(LTPRE?
P.ET LTP(I) a 0

c M" ACTION IF A/C NOT IN POSTFLT MAINT FROM PREV-

C IOUS SORTIE
IF (CLASMI)) NE(S) 60 1T0 10
LET JJ a 1
GO TO 20

10 IF (CLAS(I)) LE (3)9 GO 10 20
LET Cl x 1
GO TO 100

20 IF (TYNXS(I)) NE (O)o GO TO 10

LET Cl a 1
GO TO 100

C STOP MAINTIF THERE ARE NO CRITICAL MALFUNCTIONS

30 CALL STOMT(Ipl•*CI)
C IF NO CRITICAL MALFUNCTIONS 'START NEXT SORTIE#

IF(CI)EQ(1)9GO TO 100
CALL STNXS(I)
IF(JJ) NE(1)' GC TO 100
LET LTP(I) a 99
LET JJ a 0

I00 DESTROY LTPRE
CALL OUT(379I.CLAS(I)*CI0)

101 RETURN
END

C
SUBROUTINE MTCE(L.,NN)

MAIPITENANCE SUBRCTONF, CHECKS TO SEE IF PARTS AND

C MEN ARF AVAILABLE FL)k ALL THE R4LQUIREMENTS

C OF THE MdALFUNCTION Le IF SO IT ALLOCATES THE.

c PAR15 AND MEN TO L AND SHIPS THE REPARABLE.

C IF APPROPRIATE. TO THE SHOP

LFT N' - 0
LET NN a I

LET N a PART(Ll
L'T I a TLNUtL)
LrT K a DISCV(L)
LET •-.I • 1.'-.

LET MI • I

LET NPR
LET IDEVY
CALL PTY'4R(L,M|

I, AALY'SIS O7 PART AVAILAr-,ILITY

C 'EI 'NQ PART N~iED,)' (•%tC) OR ICALL.• bY CANAS'

(SLA I-S ON • OR PART AVAILA>_E.
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IF (N) EQ 40) 9 GO T 0 5 0
11 IF (NPRTACNJ) GR (01hv GO TO 45 c

IF (*%CANAD(L)) EQW') GO TO 50
C PART NOT AVAILABLEs SET Ps 0.') C
C UPDATE PART STATISTICS9 CAN45ALIZE IF CRITICAL

12 LET PI = 0.0
IF (CLSSP(L'ep EQ (1)oGC' TO 50

CALL PTYPR (L.PN)
FILE L IN MALF (N)
LET CLSSP(L)
LET NMALP(N) aNHiALP(N) + 1

LET NOPTM(I) z NOPTM(Ii + I
IF ICRIT(L)) EQ (0)t GO TO 50
CREATE CANAB
STORE C.ANA6 IN CANAR(L)
LET MFN(CANAB) aLt CAUSE CANAD AT MAX1F(TIMETM~4XS(I)-2.O*REPTM(L) 2 5)

45 IF (CANAD(L)) EQ(0), GO TO 50(
LET REPTUIL) z REPTMiL) / 0.6
LET CANADIL) x0

C II. ANALYSIS OF M4ANPOWER AVAILABILITY
50 DO TO) 90,qFQR EACH X OF REQ$(L)

LET S'-UB(X; 0
IF ISKILL.X-)) EQ (OWtLET Q
LET.$tON()

IF(M? EG0.-D; GO '1O 109
C IF LAB3R A AILABLE DESTROY CARD (IN MALM) IF ANY

IF(NMENACM)) LS (NOMEN(X))o GO TO 73
CALL RCRDMCLM)
GO TO 90

C IF LABOR NOT AVAILABLE TRY TO SUBSTITUTE
C SKILLED FOR UNSKILLED

73 IF(SK.ILL(' FQ0 (0), GC TO 78
IF fNMEN-.',,, - NOMEN(XhiNMENA(V-I) -NO4MEN(Q)) LS(0)l, %-J TO 78
LET SU6(X) = NOMENCA-) - NMENAM~
FIND FIRSTPFOR EACH K OF REOS!L-)*WiATH(SHOPNIK))EQ(M-1),IF NONEV

CCALL ERR( 4)
LET SUB(K= -SUBMK
CALL. RCRDMCLMl
GO ro 90

C iF SKILL SUBSTITUTION IMPOSSIBLE, TRY PRE-EMPTION
C IF MALFN4 IS CRITICAL

78 IF (CRIT(LI) F.O (Cis GO TO 79
CALL PkEMP(LM9X)
IF(SUB(X) LS (98) 9 GO TO 79
CALL RCRDNI(LoM)
GO TO 90

79 LET MI a 0
C NO LABOR AVAILAELE--NO HOW*
C CREATE AND FILF WAITMG4 CARD(S)

80 DO TO b1,FOR EACH Z OF QUES(L)t WITH (SHOPN(L)) EQ (M)
GO TO 90

81 REPEAT 80
CALL FCRDMiLPM)
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90 REPEAT 50
C III. IF MEN AND PARTS WERE FOUND TO BE

AVAILABLE FOR ALL REQUIREMENTS OF L THEN
C DO THE ACTUAL ALLOCATION OF MEN
C FOR EACH REQUIREMENT OF L

IF (MI) EQ tQ), GO TO 135
109 IF IP1) EQ (0), GO TO 100

LET NN a 1
LET LK u CANAR(L)
IF (LK) EQ (0), GO TO 110
CANCEL CANAB CALLED LK
DESTROY CANAB CALLEU LK
LET CANAR(L) z 0

110 DO TO 115,FOR EACH B OF REQS(L)
LET M a SHOPN(B)
IF(M) EQ(O), GO TO 116
CALL FCRDW(L#M)

C 00 PRE-EMPTION IF THIS CALLED FOR (SUB=98)
IF (SUB(B)) LLS198! GO TO 112
CALL DOPRE(L,MB)
LET SUB(B) 0
LET IDELY " 1
LET NP a 1

C REDUCE NUMBER OF MEN AVAILABLE IN SHOP M
112 LET NMENA(M) x NMENA(M) - NOMEN(B) + SUB(B)

CALL OUT(3,M9NMENA(M) SUB(B),NP)
LET NP a 0

115 REPEAT 110
C CALCULATE $FINISH TIME4 (INCLUDE PREEMPT DELAYs
C PREDY, IF ANY PREEMPTIONS, IDELY=1

116 'ET REPTI s REPTM(L)
LF(IDELY) EQ W19, LET REPTI - REPTM(L) + PREDY
CALL RUSH:LREPTI)
LET FINTA(L) r TIME + REPTI

C CREATE AND CAUSE END OF MAINTENANCE (MTN)
CREATE MTN
LET MFN(MTN) = L
IFiKK) GR(I), GO TO 117
LET NOMEM(l) x NOMEM(I + 1

11? IF(KK) EQ(6), LET NOMEM()x NOMEM(1) +
LET PCANB(MTNt a 0
STORE MTN IN t4TNR(L)
CAUSE MTN AT FINTM(L)

C NOTE IF THIS IS CANABALIZATION (START OF A 'REMOVE
C ONLY' ACTION, AND RETURN

IF (CANAD(L)) EQ(O)t GO TO 119
118 LET PCANB(MTN) x I

LET NCANB1N) a NCANB(N) + 1
LET NC a 1
LET NOMEM(I) n NOMEM(I) - I
GO OO 1000

C IF PART NOT REQUIRED, RETURN
119 IF (N) E(L(,) GO TO 100

C PART REQUIRED REDUCF PART AVAILABILITY BY ONE
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LET PART(L) , 0
120 LET NPRYA(N) a NPRTA(N) - 1 C

IF(KK) EQ(2)9 GO TO 1000
C IF REPAIRABLE THIS STATION SHIP TO SHOP (CAUSE REPAR)

IF (NRIS(L)) EQ (1). GO TO 130
LET NPR a 1
CREATE REPAR CALLED R
LET PART(R) a N C
LET MREPPIR) a MREPP(L)
LET TREPP(R) a TREPP(L)
LET REPLT(R) a 0.6 * REPTM(L)
CAUSE REPAR CALLED R AT TIMS + REPTI + SHPOY
GO TO 100

C IF NOT REP* THIS STATION CAUSE PART ARIVAL FROM DEPOT C
130 CREATE PTARR C

LET PARI(PTAqR) a N
LET REPLT(PTARR) 0 O.6*REPTM(L) C
CAUSE PTARR AT TIME + DELAG
GO TO 100

C MEN NOT AVAILABLE (MIaO)91F NOT A REPLACE ACTION
C (DISCV NOT 2) INCiASE 'NOMALFUNCTION AWAITING MEN'

135 IF(KK) NE(2)*LET NOMNM(!)= NOMNMH() + 1
C CHECK, IF ENOUGH MEN AVAILABLE TO 00 JOB SO1HETIML

LET IJK a 0 C
137 DO TO 1409 FOR EACH MM OF REOStL)

LET M a SHOPN(MM)
LET MEP a NOMEN (MM)
LET MAX a XMAXOF(NMASD(M1l)t NMASD(M*2)9 NMASD(M*3))
IF (MEN) LE (MAX)t GO TO 140
IF (SKILL(MM)) EQ (0)v GO TO 138

C NOT ENOUGH UNSKILLED - CHECK IF SUM IS EXECEEDED C
FIND MXSUM " OF (NMASD(MMI) + NMASDeM-loMI))t FOR Mi'(1).3)
IF (MEN + N(C4'F,1EQS(MM))) LE (MXSUM), GO TO 140
LFT MAX = MXSUM - NOMEN(PREGS(MM)) C

C NOT ENOUGH MEN EVER
138 LET EXTRA z FLOATF(NOMEN(MM) - MAX)*REPTM(L)

CALL OUT(7i M9 EXTRA9 0.0)
LET NOMENAIMM) w MAX
IF (IJK) EQ 4'1) GO TO 140
CREATE CLKTC
LET MFN(CLMTC) a L
LET MAN(CLMrC) a I
CAUSE CLMTC AT TIME C

LET IJK a 1 C
140 REPEAT 137

IF NOT A REPLACE ACTION, CLASSIFY AIRCRAFT
100 IF (KK) NEI'2i. CALL CLASS(1)

X1000 IF (SENSE LIGHT 1) 1001,1001
1001 CALL OUT(4,,ItNOMEM(I),NOMNMUl),NOPTM(I))

CALL OUT(4,NNC9NPRTA(N),NMALP(N))
CALL OUT(4,NCANB(N),MI9KKNREDX(l;)
RLURN
END
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ENDOG EVENT MTN
END OF MAINTENANCE

LET L a MFNIMTN)
LET I a TLNOIL)
LET K a DISCV(L)
LET KT a CRIT(L)
LET OVTF a STOVTtL)

REMOVE MALFN FROM WIP
6 DO TO 7# FOR EACH Y OF REQS (L)

LET M a SHOPN(Y)
IF(M) EQ(0)# GO TO 35
CALL RCRDW(L#M)

7 REPEAT 6
C IF MALFN WAS COMPLETED ON OVERTIME9
C DON'T RETURN MEN TO SHOP

8 IF (OVTF) GR (C.o) GO TO 28
c RETURN MEN TO SHOP

10 nO TO 129FOR EACH X OF REQS(L)
LET MM a SHOPN(X)
LET NMENAIMM) a NMENA(MM) + NOMEN(X)-SUB(X)
CALL OUT(5,MMNMENA(MM)*SUB(X)90)

12 REPEAT 10
GO TO 15

C ACCUMULATE OVERTIME
28 DO TO 299FOR EACH X OF REQS(L)

LEI M a SHOPN(X)
LET OVTMH a (TIME-STOVT(L)l*(FLOATF(NOMEN(X)-SUB(X}))
CALL OUTI39.MOVTMHOoO)

29 REPEAT 28
LET STOVT(L) a 0.

C IF CANABALIZATION OR OVERTIME* DO NOT REASIGN MEN
15 IF (PCANB(MTNi) EQ(1), GO TO 27

IF (OVTF) GR (0.)9 GO TO 30
C ATTEMPT TO USE AVAILABLE MEN

1b DO TO 26s FOR EACH Y OF REQS(L)
LET M x SHOPN(Y)
IF(M) EO(0), GO TO 30
CALL USEMN(M)
IF(SKILL(Y)) EQ(1)t GO TO 26
IF(SHOPN(SREQS(Y)) - 1) EQ(M), GO TO 26
CALL USEMN(M+l)

26 REPEAT 16
C IF REGULAR MALFN.REMOVE FROM MLFN9OESTROY MALFN AND
C DECREASE OUTSTANDING MALFNS OF A/C

3v IF (K) EQ(6), GO TO 35
IF (K) GR (1), GO TO 310

35 IF(CRITIL)) EQ(I), LET NRLDX(l) a NREDX(I) -1
IF(NREDX(I)) LS(O) CALL ERR(6) T
CALL RDM(I,$ENOO(I),L)
LET NOOSM(l) - NOOSM|I) - I
LET NOMEM(1) - NOMEM(1) - 1
IF (NOOSM(1)) LS(O), CALL ERR( 6) T
IF fPREFN(1)) EQ (10). GO TO 45
IF (NOOSM(I)) EQ(C)t GO TO 40
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C IF STILL OUTSTANDING MALS-CLASSIFY A/C AND RETURN
41 CALL CLASSII)

GO TO 100 C
C STILL IN PREFLIGHT

45 IFINOO\il(I3) EQ(O), GO TO 46
CALL CLASS(I)
GO TO 100 C

46 LET CLAS(I) a 10 C
GO TO 1CO

C TAKE APPROPRIATE ACTION DEPENDING ON 'WHERE
C MALFN DISCO

40 LET NACMN = NACMN - 1
IF (K) EQ(0) GO TO 52
GO TO (70,97t97,97997942),K

42 IF (ENDSE(I)) GR (TIME), GO TO 43
C GROUND ALERT ALREADY FINISHED

CALL ENDATtI)
GO TO 100

43 LET CLA3(I) a 6
GO TO 100

C END OF PREFLIGHT MALFN. IF NEW SORTIE READ IN (PFLAG(Il-l)
C START NEW SORTIE, OTHERWISE CAUSE WAIT FOR SORTIE

52 IF (PFLAG(l)) EQ (1)9 CALL ERR(21)
CREATE WTSOR
LET TLNO(WTSOR) x I
IF (ISECL(I)) EQ (03. GO TO 67
CAUSE WTSOR AT TIME
GO TO 100

67 CAUAE WTSOR AT MAXIF(TIMETMNXS(l))
LET CLAS(I) a 9
LET KL a CLSEE(I)
IF (KL) EQ (0), CALL ERR(33)
CANCEL CLSL CALLEO KL
DESTROY CLSE CALLED KL
LET CLSEE(I) 0
GO TO 100

C END OF POSTFLT MAINT-ATTEMPT TO START NEXT SORTIE
'10 CALL STNASMI

GO TO 100
C NOT REGULAR MALFUNCTION
X 31us SEASE LIGHT 1

CALL RDM(ltSENOO(l)9L)
GO TO(97,1OU*330,34QO350),K

C 2-REPLACE, 3-UPLOAD, 4=DOWNLOAD, 5zSERVICE
C END UF UPLOAD, START PREFLIGHT

330 CALL PREFT(I)
GO TO I00

C cND UF DOWNLOAD, STAR( NEXT OORTIE
X 34ý SENSE LIGHT I

GO TO 70
C END OF `SERVICE -IF CURRUNT SORTIE IS AIR ALERT OR
C TRAINING, START A POSTFLIGHT

350 IF (TCURS(1)) EQ (Cl, GO TO 352
CALL SPOFL(I)
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GO To 100
352 If: fTYNXS(1)) GE(O)o CALL ERR( 7) T

C GROUND ALERT TO TRAINING-START DOWNLOAD
IF(1) GE(NOWEP)o GO TO 340
CALL STEAM(I,2)
GO TO 100

C END OF A IREMOVP CANABALIZATIONI-START A REMOVE
C AND REPLACE AND RETURN

27 LET REPTM(L) a REPTM(L)/O,6
LET N a PART(L)
LET NPRTA(N) x NPRTA(Nl 4 1
LET NOPTM(I) a NOPTM(I) - 1
REMOVE L FROM MALPIN)
LET CLSSP(L} w 0
CALL MTCE(Lo NN)

100 DESlkOY MTN
CALL OUT(6,ItNOMNM(I)tNOMEM(I)tNOPTM(1))
CALL OUT(69CLAS(I,,NREDX(I)qKqKT)
RETURN

97 CALL ERR(52)
END

C
SUBROUTINE OUT(AtBtCgDE)
DiMENSION X(lU02)9 J(l)

X EQUIVALENCE(XJ)
LET Na WHERE
LET XIN+l) a A
LET X(N+2) 0 B
LET X(N+3, a C
LET X(N+4) a D
LET X(N+5) a E
LET X(N+61 Ta IME
LEt WHERE m N + 6
IF (J(N+1)} EQ (38)t GO TO 10
IF (WHERE) NE (1002)9 GO TO 20
L.T WHERE a 0

X wRITE TAPE lXIX(1),Ial,1002)
GO TO 20

10 LET J(997) a 38
x WRITE TAPE 10*(XCI)* I a 1910121

IF (JIN+21) EQ (9999), GO TO 15
x END FILE 10

REWIID TAPE 1%'i
15 CALL EXIT

20 RETURN
END
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C
FUNCTION PCARD(CARD)

C SETS PRIORITY OF CARD EQUAL TO PRIORITY OF
C CORRESPONDING MALFN*

LET PCARD u PTYM(MLFTN(CARD))
RETURN
END

C
ENDOG EVENT PDLAY

C END OF POSTFLIGHT 3ELAY
LET I a TLNO(PDLAY)
IF(LTP(I)) NE(99)t GO TO 10
LET LTPlI) a 0
GO TO 100

10 LET NOMEM(I) =0

LET NOMNM(l) =0
LET NOPTM(I) *0

C FIND LONGEST MALFUNCTION
LET JJ = SENOO(I)
FIND BIGTM(1) a MAX OF REPTM(L)v FOR EACH L OF MLFN(JJ1I)t

CWHERE BIG(1) IS THE LONGEST MALFN
LET BIGTM(I) a BIGTM(I) + TIME

C ATTEMPT TO START MAINT ON ALL POSTFLIGHT MALFNS
LET FG(J) a 09 FOR EACH J OF MLFN(JJ1l)

2.) FIND BIGK a MAX OF REPTM(K)s FOR EACH K OF MLFN(JJ9I)9 WITH
C(FG(K)) EQ (0)9 WHERE Lo IF NONE* GO TO 100

LET FG(L) a1

IF(DISCV(L))EQ(09CALL ERR( 8)
LET N a PART(L)
CALL MTCE(L9NN)
CALL OUT(159N9CLSSP(L) 0v0)

30 GO TO 2C
IOU DESTROY PDLAY

RETURN 1
END

C
ENDOG LVENT POSFL

C END OF POSTFLIGHT-DISCOVER MALFUNCTIONS
LET I a TLNO(POSFL)
LET J a SENOO(I)
LET NOOSM(I) a NPUýM(Jol)
IF (NREDXIIH) NE(0)o CALL ERR(20)

20 DO TO 30# FOR EACH L OF MLFN(JoI)
IF(CRIT(L)) EGt,1) LET NRLDX(I' - NREDx(I) + 1

30 REPEAT 20



C START POSTFLT DELAY PRIOR 7O MAINT*IF ANY MALFNS
IF (NOOSM(I)) EQ(O)' GO TO 355
CALL DELAY(*X)
CREATE POLAY
LET TLNO(PDLAY) a
CAUSE PDLAY -AT TIME + X
LET CLASCI) a 8
G0 TO 100

C NO MALS-DOWNLOAD IF NECESStRY*OTHERWISE ATTEMPT TO
c START NEXT SORTIE

355 IF(I) GE(NOWEPo GO TO 70
!F (TCURS(I))EQ (-1)p GO TO 70
IF (TYNXS(I)UGE (O)o GO TO 70
CA...L STEAM~il2)
GO TO 100

X 70 SENSE LIGHT 1
CALL STNXS(I)

100 DESTROY POSFL
CALL OUT(16,INOOS-M(I),NREDXtI),CLAS(l))
RETURN
END

C
ENDOG EVENT PREFL

c END OF PREFLIGHT
LET IXm TLNO(PREFL)
LFT PREFN(IX) 1
iJESTROY PREFL

C ATTEMPT TO START MAINT ON ALL PREFLIGHT MALFUNCTIONS
50 DO TO 559FOI( EACH L OF MLFN(S5ENOO(Ix),Ix),WITH(DISCViL))EQ(~),

C AND (TDISC(iL))F.U(0)
LET NC'OSM(IX) zN00SM(IX) + 1
IF(CRIT(L)W EQ(1?,i LEI N4RED)XIIX) zNRE'L/XUX) + 1
LET N a ART(L)
CALL MTCE(LoNNr)
CALL OUT(l7qN9CL$o-P(L.)90*0)

55 REPEAT 50
lF(NOý)SM(IX))GR(Ok! GO TO 100

C IF NO OUTSTANDING MALFN59CAUSE wTSOIR AND RETURN
CREATE WTSOR
LET TLNO(WTSOR) a IX
CAUSE WTSOR AT MA~jF(TIMEoTMNXS(IX))
LET KL 'r CLSEE(IX)
IF (KL) EQ (0), C'kLL ERR(34)
CANCEL CLSE CALLEU KL
DESTROY CLSE CALLED KL
LE' CLSEE(IX) 0
LE; CLASI IX) a9

WO0 CALL OUT(18,I~,NoOSM(IX),C'LAS(IX),NRfUX(IX))
RETURN
END
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CC

SUBROUTINE PREFTU)
C SUBROUTINE TO START A PREFLIGHT C

LET PFLAG(I)RO 1
C IF SORTIE HAS BEEN CANCELLED* FILE A/C IN STANDING
C AND PETURN

IF(ISECL(If) EQ(O)v GO TO 30
LET ISECLCI)=0
FILE I IN ACST
LET NACST = NACST + 1
LFT CLAS(I)=5GO TO Ioo 1

C IF NOT TOO LATE TO START SORTIECAUSE END OF PREFLITE
C AND CANCEL LTPRE EVENT

3J LET X = TIME - TMNXS(I) - MAXLT(TYNXS(1) +2) + TMPRT
IF (X) GR (U ), (C TO 80
CREATE PREFL 1
LET TLNO(PREFL) = I
CAUSE PREFL AT TIME + TMPRT 1
LET PREFNCI) = 10
LET CLAS(I) = 10
IF (LTP(IH) Eh(0)s GO TO 72
CANCEL LTPRE CALLED LTP(I)
DESTROY LTPRE CALLED LTF(I)
LET LTPII)

C CAUSE 'CALL MAINT' FOR ALL MALFNS DISCOVERED DURING
C PREFLIGHT

72 DO TO 77,FOR EACH L OF MLFN(SENQoC(II),%ITH (DISCV(L)J EQ (0)9AND
C(TDISC(L)) OR iO)

CREATE CLMTC
LET MFN(CLMTC) = L
CAUSE CLMT( AT TIME ÷(FLOATF(ToISC(L))/3,0)*TMPRT

77 FEPEAT 72
GO TO 100 1

C TOO LATE - FILE AIRCRAFT IN STANCING ANL CANCL SORTIE
80 FILE I IN ACST 1

LET NACST a NACST + 1
LET KL a CLSEE(I)
IF (KL) EU (0;, CALL ERR(35)
CANCEL CLSE CALLED K-L
DESTRGY CLSE CALLED KL
LET CLSEE(I) a 0

LF CLAS(I) 5 1
CALL -ANCL ( 1

1I|d CALL OUT124.ICLA-(IlNACST,0)
RErURN 1
EM1) 1
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C
SUBROUTINE PREMP(LoMtX)

C SUBROUTINE TO SEE IF PRE-EMPTION IS POSSIBLE
C IF STOPPING BENCh REPAIRS IS ENOUGH. NOTE PRE-EMPT
C FROM BENCH ONLY OeKo(SUB=98) AND RETURN

LET K w NMENA(M)
LET K a K + It FOR EACH Y OF RIPIM)o WITH(SHFLG(Y)) NE(2)
IF (K) LS (NOMEN(X)), GO TO 10
LET SUB(X) a 98
GO TO 100

C IF NO FLIGHT LINE V'ALFNS IN PROCESS. NOTE PRE-EMPT
C NOT O.K. AND RETURN

10 IF (NWIP(M)l GR (O)o GO TO 20
11 LET SUB(X) "

GO TO 100
C TRY PRE-EMPTION FROM FLIGHT LINE MALFUNCTIONS
C UNLESS MALFUNCTION IS ON OVERTIME OR IS A CANABALIZATION

20 LET I a LWIP(M)
22 IF (PCARD(I)) LE (PTYM(L)), GO TO 11

LET LL w MLFTN(I)
IF (DISCV(LL)) GE(2)9 GO TO 30
IF (STOVT(LL)) GR (0.). GO TO 30
IF (CANAD(LL)) GR(01O GO TO 30
FIND FIRST , FOR EACH Y OF REQS(LL)tWITH (SHOPN(Y)) EQ(M)o IF

CNONE9 CALL ERR(161
LET K a NOMEN(Y) - SUB(Y) + K
IF (NOMEN(XI) LE (K)vGO TO 40

30 LET J 3 PWIP(I)
IF (J) EQ (0), GO TO 11

LET I -J
GO TO 22

C NOTE PRE-EMPT FROM BENCH AN.. FLIGHT LINE O.K.(SUb=99)
4) LET SUB(X) 0 99

10OJ RETURN
END

C
ENDOG EVENT PTARR

C END OF PART ARRIVAL FROM DEPOT
LET NaPART(PTARR)

C INCREASE 3ASE STOCK BY ONE

LET NPRTA(N)ONPRTA(N)+l
C ATTEMPT TO USE PART ON ANY V,'-;ING MALFUNCTIONS

2j CALL USEPT(N*PTARR)
10O DESTROY PTARR

RETURN
END
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ENDOG EVENT PTREP
C END OF BENCH REPAIFR C

-C REMOVE REPARABLE FROM IN PROCESS AND INCREASE INMENAI
LET M a MREPP(PTREP)

REMOVE PTREP FROM RIP(M)
LET N a JART(PTREP)
IF(SHFLG(PTREP)l EQ(O)9 LET NMENA(M)aNME.4A(M) + 1
LET NRIP(M) a NRIP(M) -1
LET NPRTA(N) a NPRTA(N) + 1

1) CALL USEPTINtPTREP)
C ATTEMPT TO USE NEWLY FREED MAN ON FLIGHT LiNE

CALl. USEMN(M)
100 DESTROY REPAR CALLED PTREP

CALL OUT(19#MNMENA(M)tNRIP(M)tN)
RETURN
END

C

C
C C

SUBROUTINE PTYMR(L*M)
C SETS PRIORITY OF MALFUNCTION IN MALM

IF (DISCV(L)) NE (6). GO TO 10
LET PTYM(L) a 0
GO TO 100

10 LET PTYM(L) sTMNXS(TLNO(L))
100 RETURN

END

C c
SUBROUTINE PTYPR(L9N) 1

C SETS PRIORITI OF MALFUNCTION !.N MALP C

IF (DISCViL)) NE (6)v GO TO 10 c

LET PTVP(L) a 0 C
GO TO 100

IV LET PTYP(L) x TMNXS(TLNO(L);
100 RETURN 1

END 1

C
SkieROUTINE PTYRk|REPAR)

C SETS PRIORITY OF REPARABLE IN RIP
LET PTYR(REPAR) s TIME
RETURN
END



SUBROUTINE RCRDM(L.M)
C SUBROUTINE TO REMOVE AND DESTROY CARD FROM MAL4 AND
C QUES. IF A1Y

FIND FIRST* FOR L'CH Y OF QUES(L)t WITH (SHOPNiY)l EQ (M)t
XIF NONE9 RETURN

REMOVE Y FROM QUESIL)
REMOVE Y FROM MALM(M)
LET I a TLNO(L) .

l

DESTROY CARD CALLED Y
LET NMALM(M) a NMALM(M)- I
CALL OUT(2#M9N4ALM(M)tI#NOMNM(I))
RETURN
END

C
SUBROUTINE RCRDW(L#M)

C SUBROUTINE TO REMOVE AND DESTROY CARD IN WIP
C (ASSUMES CARD IS IN WIP)

FIND FIRST. FOR EACH CARD OF WIP(M)s WITH (MLFTN(CARD)) EQ(L', IF
CNONE9 CALL ERR(17)

REMOVE CARD FROM WIP(M)
DESTROY CARD
LET NWIP(M)=NWIP(M)-l
CALL OUTf20MvMNWIP(M)sOpO)
RETURN
END

SUBROUTINE RDM(I.•JL)
C SUBROUTINE TO REMOVE AND DESTROY THE MALFUNCTION L
C AND ITS MREQS
C IwAiPCRAFT, JuSENOO(l) OR SENON(IU

LET LK a CANAR(L)
IF (LK) EQ (0, GO TO 5
CANCEL CANAB CALLED LK

DESTRO' CANAB CALLED LK
5 IF QUES(L) IS NOT EMPTYs RETURN

IF (CLSSP(L)) NE (0)o RETURN
8 IF REQS(L) IS EMPTY* GO TO 10

REMOVE FIRST MREQ FROM REQS(L)
DESTROI MREQ
GO TO 8

X 10 IF (SENSE LIGHT 1) 30,2r
20 REMOVE L FROM MLFN(JIl)
30 DESTROY MAI.FN CALLED L

RETURN
END
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C C
ENDOG EVENT REPAR

C END OF SHIPMENT TO SHOP
LET M x MREPP(REI'AR)

C MEN AVAILABLE9 SYART AND CAUSE END OF BENCH REPAIR
IF (NMENA(M)) EQ (0). GO TO 40
IF QREP(M) IS NOT EMPTY* CALL ERR( 9) T

30 CALL CREPT(REPAR)
GO TO 100

C NO MEN AVAILA~BLE PILE REPARABLE IN QUE
40J CALL PTYRR(REPAR)

FILE REFAR IN QREPCM) C
LET NQREP(M) x NQREP(AM + 1

100 CALL OUT(21vMNQREP(M)9NMENA(M)v0)
RETU~RN C
END

C

C
FUNCTION RMAXV(J) c
LET I1 TLN0(jfl C
FIND RMAXV = MAX OF REPTM(kr%,, FOR EAC'4 K. OF MLFN(SEN00(l)#I 1'

(WITH (cIISCV(K)) EU (DISCV(Jfl.t IF NONL.. LET RMAXV= REPTM(J)
LET RMAXV zRMAXPI - REPTM(j) + ENOSE(I)
RETURN
END

C
SUBROUTINE RJSH(LgR?
LET T 0
LET KJ GSVL
IF fK.J GR (Ils GO TO 1003
IF~ (Ki) F.ý i~ LET T 0 TMPRT
IF (TIME + R +TJ L (TMNEXBTLNO(Ln1 Cil.) To 0C
LET R -RH#
CALL 0UT( ~#J#o*

10'3' RETURN
E ND C

C

C
C
C
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ENDOG EVENT SHIFT
END OF SHIFT- UPDATE SHIFT NUMBER

LET FLAG a 1
CALL OUT(31,SFTNOOOO)
IF (SFTNO) EQ (3), LET SFTNO w0
LET SFTNO a SFTNO + 1
LET IWKE a 0
IF(XMOPF(DPART(TIME),7)) EQ (FSAT), LET IWKE = 1
IF(XMODF(DPART(TIME),7)) EQ (FSUN), LET IWKE a 1
IF(SFTNO) EQ(3)t GO TO 5
LET ENDSH a TIME + 1,/3*
GO TO 102

5 LET ENDSH a FLOATF(DPART(TIME)) + 1.0
DETERMINE IF WEEKEND OR WEEKDAY

102 IF (XMODF(DPART(TIME),7)) EQ (FSAT), GO TO 103
IF (XMODF(DPART(TIME),7)) NE (FSUN), GO TO 8

MAN ALL SHOPS WITH WEEKEND MANNING
103 DO TO 1030, FOR EACH SHOP M

LET NMENA(M) *NMASE(M#SFTNO)
1030 LOOP

GO TO 1031
MAN SHOPS WITH WEEKDAY MANNING

8 0O TO 99FOR EACH SHOP M
LET NMENA(M) =NMASD(MtSFTNO)

9 LOOP
STOP ALL WORK ON BENCH REPAIR UNLESS ITEM FLAGGED TO
CONTINUE PAST END OF SHIFT(SHFLG=0)

1031 DO TO 1079 FOR EACH SHOP M
IF RIP(M) IS EMPTY, GO TO 10?
LET Li u FRIP(M)

1.4 LET L2 a SRIP(Ll)
IF (SHFLG(L1)) EC(O), GO TO 105
REMOVE Li FROM RIP(M)
LET NRIP(MI m NRIP(M) - 1
FILF Li IN NREP(M)
LET NQREP(Mi - NQREP(M) + 1
LET TREPP(L1I * REPTM(L1) - TIME

105 LET SHFLGiLI) • 2
IF (LZ) EQG(O), GO TO 107
LET Li o L2
GO TO 104

107 LOOP
LOOK AT EACH MALFN IN PROCSS

10 00 TO 5C*FOR EACH SHOP M
STORL FWIP(MI IN Jl

11 IF (Jl) EQ (U), GO TO 50
STORE SWIPtJI) IN J2
LET L a MLFTNlJ1)

IF UPLOADDOWNLOkD9SERVICEoOR GROUND ALERT, GO TO
CONTINJE ON OVERTIME

I FU ISCVIL)) GR (Z2, GO T7 30
OTHERWISE C-ECK PRLFLT OR POSTFLT MALFUNCTION
IF wORK DOS SOT EXTEND TOO FAR INTO NEXT SHIFT*

CONTINUE ON OVERTIME
IF IF4NTM(L) - TIME) LS (OVLAP), GO T.) 30
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C OTHERwISEIF OTFLGIl ATTEMPT TO RESTART MALFN WITH C
,,. NEW MENPIF NOT CRITICAL0OTFLGO) fERMINATE MAINT.

IF(OTFLG(L)) E; (O),GO 10 20
C IF ENOUGH NEW MEN AVAILABLE* ASSIGN THEM, OINERWISE C
C CONTINUE ON OVERTIME

12 DO TO 14,FOR EACH X OF REQS(L)
IF (NMENAISHOPN(X))) LS (NOMEN(X)),GO TO 30 C

14 REPEAT 12
17 00 TO 18,FOP EACH Y OF REQS(L)

LET M a SHOPN(Y)
LET NMENA(M) a NMENA(M) - NOMEN(Y)
CALL OUT(36#M,NMENA(M),O,0)
LET SUB(Y) -G

18 REPZAT 17
GO TO 40

C TERMINATE MAINTENANCE
2C CALL TERM(LO,3)

CO TO 46
C CONTINUE ON OVERTIME

3(; 1 (STOVT(L)) GR fO}, GO TO 40
LET STOVT(L) a TIME C

40 LET Ji = J2

GO TO 11
50 LOOP

C ATTEMPT TO ASSIGN REAAINING NEW MEN TO WAITING ,ALF1.$
DO T9 609 FOR EACH SHOP M
CALL USEMN(M)

60 LOOPC

C CAUSE NEXT ENF, OF SHIFT

CAUSE SHIFT AT ENDSh
LET FLAG * 0
RETURN
END

C
ENDOG EVENT SCRTF

C FND jF SORT IF
LET I - rLNU(SOR'E)

C IF 2,.RNENT ;,JRTIf , A ;AIýi, . ? f r,9 A% A19
C ALr. R'(-I CR * ), STAR T A S I,,.- ANt 5 'il. N

IF (TCUR5( I) F" (0)v)O TIC 2`
CALL ' T L 4 .•13

GO TO !00
IOo ON GROCJN) ALLTI--

2C IF (NUOSMI|)) NE tJ)t GO' TO IC'-
C NO OUT",TAND114,', MALFNS - CALL At" A, 9Tf

CALL ENDAT1I)
0-(; ($STRUY SORTIF

CALL I'JJTI 21. i ,NACST *CLAS{ I ,TCI , #T I i +
RE tuRN
END
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C
EXOG EVENT S'U'TI
SAVE

C READ TAIL NO. AND TYPE OF NEXT SORTI
READ INTYNX
FORMAT( 14*12)
IF (TNS) EQ (1)v GO TO 2

C NON-TAIL NUMBER SCHEDULING
LET NT1 a I
IF (1) GE (NOWC•P), LET NTl a 2
LET IX m 0
LET IRWS v 0
IF (NTl) EQ(219 GO TO 81
IF (NTYNX) LS(O) GO TO 81
LET IRWS a I

81 DO TO 83, FOR EACH IT OF ACST
LET NTZ m 1
IF (i1) GE (NOWEP;, LET NT2 a 2
IF (NT1i NE (NT2), GO TO 83
IF IWEPST(II)) EO(IRWS), GO TO 85

83 REPEAT 81
C NO A/C AVAILABLE WITH PROPER WEAPON STATUS -TRY OTHERS

IF (NTYNX) LS (C), GO TO 84
IF (IX) EQ(1), GO TO 84.
LET IX = I
Iý (IRWS) EQ(1), LET IRWS - -1
LET IRWS a IRWS * I
GO TO 81

C NO A/C IN STANDING - ASSIGN SORTi6 TO A/C MOST NEAR READY
84 LET SLJ - 999.

LET I a 99
LET IRWS * 2
LET IX a 0
IF(NTI1 EQ(2), GO TO 91
IF(NTYNX) LSLJ,) Go TO 91
LET IRwS- 1

91 DO TO 99, FOR EACH AC It
LET NT2 - I
IF(IIf GE (NOWE4P), LZ T NT2 2
If(NT11 NE (NT2?) 3jO TO 913
GO TO (9# ~ CLAS( Ili

93 IF M•N(I•II) 1` NOT L•PTY* If -L NM(Z i1) IS NOT EMPTY, GO TO 91
IF (CLA,(111) 3 t 3' 2 T. I5
IF ( TCUR' i I I :Q(O .GO T.
IF D(I SV F.L F N( LNO E I I% I * I * cc To 9
IF WEP. T ) ) %c( IR~oi , - 1 . ' ;)
F:,D, SOJ - Ax0 F YA' TA,( T L F,,k UA('" L ••.. L . ) $ 'NS C I I 1 II

(I ý- iNG :, (A1_4 :q~ tg
IF 1,SL:J1 * ,:-J , T (

LET I -I

e LOOP
Iri1) Li (NA(., 7O '2 7
IF I• 4( ) J , SL T
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LET IX = 1
IF(IRWS) EQ(1), LE:T IRWS =-1
LET iRWS IROS 1 C
GO 10 91

C PROPER A/C IS AVAILABLE
85 LEI' I = 1

GO rO 7
C CANýEL SORTIE i, CLASS OF I-TtH TAIL. NO* 496#9 OR 10

2 GO TO t7,5,5,3,7,3,7,7,3,3,7,7,7,7)sCLASfI)
C READ OVER DATA NOT USED* PROCEDURE ASSUMES NUM&ER OF
C MREQS, LE 14,THEREFORE EXACTLY 2 CAR.Y' PER MALFUNCTION

3 READ N1.N2#N3
FORMAT (S29#3t3)
LET NM = Nl+1+2+i13
IF(NM) EQ(0)v GO Ta 8
0O TO 69FOR 11 = (16(2*NM)
RFAD 11
FORMAT (11) C

6 LOOP
8 CALL 0UT(259INTYNX,0s0)

GO TO 1.-,O
5 FIND FIRSToFOR EACHj L OF MLFN(ýSENOUtl)ol)#wITH (0OI5CV(L)) EQ(O)#
CIF NONE9G0 TO 7
GO TO 3 C.

c UPDATE SORTIE N'O.',NE.~,(SEN0N)zl Ok 2
7 !.ET NSN * SENSONWl

IF (NSN) E0 (2)p LET NSN a 0
LET NSN = NSN + 1
IF MLFN(NSN#I) 15 EMPTY* CO T^ 9
IF MLFN(t$ENONt!W9&) 1S NOT EMPTY, TO 1 3
GO TO 11

9 L ET5 SE 0;N (I NSN
11 LET J SENL:NIJ)

C R EA Dy T I I INRIMO A T I N
READ SEILEh( J # )* TMNAS(Ijs TyFL;) T Y )N P RE Wt J #I),P ~ C

C:!pNGAM.S(J 9 1!
F(QlMAT(H3*292tA4922#?4i3)

CI '*.643
,FT :Yxt~ NTYNA
L ET NM NPa M itI)+NC. M I)+Gv

C NOTE IF A/C NO`T 6FA' y '-;kTliACLA - ) O"SEA
C LET ;LO" 1(N 1 E NQ N: 2P T I t .4'.)

IF tCLA$;(I)) iE s 0

LET PFL.AG( ii

GOý' TO ý 1
1s LE-t S)ENOOIl) J

C SC HE ul-P ClAtcE--L T7NiL (C L', A T L AT EST Slý iT I T I PO
12 CREArfi CL$E

LEIT TLN0Q(C-L`fLJ
STORE (LSE INcS~:
CAUSE CILSE AT~ 1"'0")( 11 + MAXLTNT'rNx
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IF MALFUNCTIONS EXIST CREATE, F LE9 READ
ATTRIBUTES OF MALFUJNCTILNS

iF (NM,; EQ ((),tGO TO 50
DO TO 409FOR (KK (1)*NN¶)
CREATE MALFN CALLED 0
FILE ') IN MLFN(JtI)
LET 'LNO1 = I
READ PFP'TM(Q),D!$CVk(J)9 CRIT(Q) 9OTFLG ,~NRT5(CQ,1O1DSC(Q ,PART'Q).

CMREPP(Q ,TREPP(Q),NREOS
FOR(4AT(M2.2,5 12,14,i3,M2.2. 12)
DO TO 309FOR KKK* (1)(NREGS)
CREATE A,REG
FILE MP.EG IN REGS(0)

30. LOOP
READ 5HOPN(M19NOMEN(M)vSKILL(M) iFOR EACH M, OF REQS(QJ
FORMAT 14(212*t1W

c CONVERT MANHO0,JRIS TO EL.APSED TIME
LET NOM a0
LET NOM a NOM~ 4 NOMEN{MM')v FOR EACH MM OF REQStQ)
IF(NOM) EQU'' G~O TO 40
LET REPTMQG REPTMIO)?FLGATF(NOM)

40 LOOP
C 'F A/C READY* START 1EITiER A PRtVLT OR AN UPLQOA

50 IF(CeLAS(lfl NE (5), GO TO 70
REMOVE I CROM AC$ST
LET NACST NACST - I.
IF16 GEINOWEPs CO TO 80
IF (TYNXS(I1) EQ (-1)o GC TO 00
IF (WEPSTu) EQ tm GO0 TO 80

du CALL PREFTWl
CO TO ~C I j

C -CTHERWISE SCHELDULE LTPRE TO ALLOW FOR UPLOAD OR
00%NLOACs)F NECESSARYtAND A PREFLIGHT

7bs CREATt. LIPRý.
L 1 1T TLNO iL IP 1,'
LFIJ LTP( I ) aL TPRL.

IF 'tUýiI ~E~ .C,*. TO -,5
1 F ( T Y N I ~E ( - I i GQ) 1 7~
LET 8 B + TImý.Tlli
"'0 TO 78

75 1~ F TYNXS( 11 ) (j (Olt G-0 TJ 78
VýT 8 TIMETt"2'

16 CAuýL LTIPRE AT TMSNX%;fiH - TMPRT
1,o k RE T,)R N
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x

)

C x
SUBROUTINE SPOFL(C) X

C START POSTFLIGOT ACTION
CREATE POSFL
LET TLNO(POSFLI I
CAUSE POSFL AT TIME + TMPOT
LET CLASfI) a 11
CALL OUT(269IOOQ0)
RETURN
END

EX06 EVENT START
c START OF SIMULATION' CHANCES FIRST SAT*AN,) FIRST SiuNe
C TO MOD 7 AND CALdiES FIRST SHIqT
C uSED oHEN READING D)AILY MANNINCG FROM TAPE 13

READ FROM TAPE 1391,J
FORMAT( 13,14)
IF (I} j-Q (888), GO TO 3C

X PRINT i
X 1 FORMAT(///37H MANNIN6J TAPE NOT PROPEQLY PuSITIONED)

CALL EXIT
X 30 PRINT 2,J
X . FORWtyAT(l4)

READ FROM TAPE 13,A
F-ORMAT(A1 )
CALL INTLZ

LET FSATa
LEFT r. XMQl-F(FSAT-It7)
CRFAIC fHIFT
CAUSE S"!FT AT TI,'{
CALL OuT("27,F-ATNSA-,1 PsO,,)

I. DC T: U ' F F2 ,A r SijP '.)

(ALL O'T(28, 4 Aj , ,• M' i ,4 M. L ('A, ,

CATLLN
~RE- Q



REPORT S`TiýS(11)
X CANCELLED SORTIE ON rA!L NO, AT DAY * HOURS#* MIN;ý

x ;I EDPART( T IME) lPAR~T (T W4E M
X FIRST MALFU
x TAI(L NO. CLASS NO. OF :;`UTSTANVVN3 MALFNS 0OLD

xI LAS I I) NOOSMUl) FILFNfl 11I
x FOR FACH AC J

END

2
PART ( T IE)
NC.TION IN

4 Ei iEAPON STATU,.S TYPE :)F NT &T I E

FMILFIN( 2 s I) 'WEPr"( I TY NX j( 1
x

F Y)

S)ý8RCOUTINE z3TEAMU.I J)
CSTART T -A,> AC11-ý tA
C'REATET MALFN CALLED) L
, ET DV1'C V( L)
LF'l c-q ýIT ( L )

L ET OT L N'L) I
L ET PTLC)

ET PN

tfT 1% %N %]-.-v

~~~4 2 o,'~ ( ,' N
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CC

SUBROUTINE STNXS(I)
C START NEXT SORTIE
C CALLED AT END OF A DOWMLOAD (SENSE LIGHT I ON)
X'- IF(SENSE LIGHT 110%2
C START DOWNLOAD IF t:ECESSARY

2 IF (TCURS(M)) EQF-I),GO TO 10
1 (1) GEiNOVEP), # 6 TO 10
IF (TYNXS(I) GE (0).GO TO 10
,.A'.L STEAM(Il12)
GO TO 100

10 LET SENOOMI) a SENON(I)
C IF NO NEW SORTIE READ IN, FILE A/C IN STANDING
C AND RETURN

IF (PFLAG(I)) EU (I), GO TO 20
LET I.ECL(I) = 0
FILE i IN ACST
LET NACST = NACST + 1

LET CLAS(I = 5
C,O TO 100

C iF NEXT SORTIE IS TRAINING, START PREFLIGHT AND RETRN C
20 IF (LTPIl)) EQ (0), GO TO 22 C

CANCEL LTPRE CALLED LTP(I)
DESTROY LTPRE CALLED LTP{I
LET LTP(I) 0

22 IF (M GE (NCWE.I, GO TO 21
IF (TYNXS{I)) GE (0), GO TO 25

21 CALL PREFT(I)
GO TO 100 C

C IF WEAPONS ABOARD, STAR! PREFLIGHIT, OTHERWISE
C START UPLOAD

25 IF(VEPSr(1)) EQ (0), GO TO 30
C0Q TO 21

30 CALL STEAM(l,1)
1', CALL OUT(3t.O,ICLAS(I),NACST,01

RETURN
E t,,.D

CC

SUtbRO0UINE STOMTI,K,CI)
c S)TDP ,,AINT IF ALL OUTSTANDINj ,-MLFNS ARE NOT CRITICAL.
C IF A'.NY CRITICAL, RETJRN

LET CI I
LET N.,O = SENOC I)
LE'i ý SN = 5ENUb4ý1) I
;F (K ) E. (U4 t , U 9 0 TO 31

C CALLED FROM LTPRE
c STOP MAINT If ALL OUTTANJING AM.i-F APL N..T "ITICAL UtfltkwI:E



RETURN
10 DO TO 15t FOR EACH L OF MLFN(NS0OW

IF (CRIT(L)fl EQ (1)9 GO TO 100
15 REPEAT 10

GO TO 34
31 D0 TO 32% FOR EACH I OF "L-iS,'~ WITH (Di-SCV'(L) EQ-(UO

IF !CRJ'kT.iL,; EQ (1)9 GO TO 1300
32 REPEAT 31

STOP WORK ON ALL MALFNS AN~D RESCH1EULILE WORK FOR END
c OF NEXT POSTFLIGH~T

34 LET Cl x0
LET Li FMLFN(NSOol)

35 IF (Ll) EQ (0)s GO TO 6C
L.ET L.2 =t SMLFN(L1)
IF iK) EQ (1)9 GO TO 38
IF (CISCV(L!))NE (0)9 GO TO SU

38 LET DISCV(L1) -1
IF (K) EQ Mt) GO TO 39
REMOVE Li FROM MLFN(NSO9I)
FILE Li IN MLFN(NSNtI)

39 LET NPOSM(NSN#I) =NPOSM(NSNsI) + 1
C MALFN EITHER 1U: PROCESS OR IN %'UEUE
C IF MALFN IN Pi, ESSITERMINATE MAINT.

4v' STORE FREQS(LlU IN X
IF (SH-OPN(X)) EQ (0)ýGO TO 46
FIND FIRST9FOR EACHt ClRc; OF WlP(SHOPN(Xfl,'WITH (MLFTN(CARD))

CEQ (LlI, IF NONEt, GO TO 45,
CALL TERM(LjsQU1
GO TO 48

C IF NOf !N PROCESS REMOVE MALFN FROM ALL QUVUES
45 D0 TO 47, F~k ý-:CH J OF RE"QS(Ll)

LET M.- 5i~uPNU)
CALL R('RDM(LlvM)

46 IF(CLS5P~l1)) Eý;(0ls GO TO 47
LET N aPpT(Ll)
REMOVE Li FROýM MALP(N)
LET NMALP(N) NMAL.P(N) - 1
LET ('LSSP(LI) 0
CALL OUTt33#NsNMAl-PCNsNSCWM90,

47 Rr-EAT 45
46 LET NOOSM(I) aN005ý1(1) -1
50 L7T Li L

GO TO 35
6ý) IF (NOOSMUP NE (O.s CALL ERR'tl)

SET MALFN COuNTS To ZERO
LET NQMEIC~
LET NQmNh4tf a

LET NUP!M(II* 0
CALL 0JT(33toI,999.CCi)

1~RETURiR
EN C



C
SUSSOUTINE TERM(L.MM.JI

C TERMINATE MAINTENANCE ON Lo UPDATE REMAIN!NG REPAIR
c TIME AND CANCEL END OF MAINT

LET RfCPTNL) a FINTM(L) - TI1E
CANCEL MTN CALLED MTNR(Ll
DtSTROY MTN CALLED MTNR(L)
LET MTMR(L) a 0

C REMOVE EACH CARD OF L FROM WIP. FILE IN MALM UNLESS
C CALLED BY STOMT(Je1l

10 DO TO 40#FOR EACH K OF REQS(L)
LET N a SHOPN(K)
CALL RCRDW(Log)

C IF MALFN ON OVERTIME. DO NOT REASSIGN MEN
IF ISTOVTIL)JEO EQ0). GO TO 12
LET OVTMH t 'TIME STOVT(IL)*(FL.OATF(NOMEN(KV-SUB(Kl))
CALL OUTI39*MfOVTMHmO.0)
LET STOVTtL) a G.
GO TO 130014.14)sJ

14 CALL FCRDM"..)
GO TO 30

12 GO TO (20Q13*13)*J
13 CALL FCRDM(LsM) C

C IF CALLED BY DGPRE(J-2)vC#USE 'CALL MAINT'.OTHER-
C WISE CALLED BY SHIFT(J*3) REMeVE NEXT CARD FROM WIP C

GO TO (1OO2O,3C04)J C
C IF CALLED BY DOPRE OR STOMT. RETURN MEN TO SHOP AND C
C TRY TO START MTCE AT THIS SHOP
C CALLED BY DORE OR STOMI C

20 LET NMENA(M) a NMENA(M) + NOMEN¢k) - SUB(Ki
IF MALM(M) IS EMPTY, GO TO 3n
CREATE CALLM
LET MAN(CALLM) a M
CAUSE CALLM AT TIKE

30 C,'Ll. OU 3 ~AEýAt~l .ý3(.1
40 RE'EAT 10

C UPDATES AIRCRAFT STATISTICS
LET I * TLNOiL)
LET NOMEMIJI * NOMEAt) - 1
LET NOMNAMl) a NAN(b) * 1
CALL CLASS(Ii

100O RETURN
END

SLUBOTINE USEMNMM)
IF %ALM(M) IS EMPTY. IF QREP (M) IS EMPTY* GO TO 1,00

STORE FMALMM) IN Q
17 IF(Q) E'Q(0)9 GO TO 18
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STORE SMALM(Q) IN QQ
LET J = MLFTN(Q)
LET II TLNO(J)
LET NOMNM(II) * NOMNM(II) -I

LET JJ a DISCV(J)
CALL MTCE (JvNN)
IF (JJ) LE (2), GO TO 20
IF (JJ) EQ (6)v 60 TO 20
LET C'Ai(II) a JJ + 9

20 IF 0iNENA(M)) LS (0)v CALL ERRS)-
IF (NMENA(M)) EQ(O)9 GO TO 26
LET Q a Q0
GO TO 17

18 CALL BENCHIM)
26 CALL OUT(22tNRIP(M)tNQREP(M),MtNMALM())-

100 RETURN
END

SUBROUTINE USEPT(N*J)
SUBROUTINE TO ATTEMPT TO USE PART ON ANY WAITING MALS
IF OUTSTANDING CANNIBALIZATIOMS(NCANB GR O)o
PUT PART BACK ON k/t.

IF(NCANB(N)l EQ(O)o GO TO 1i
START A REPLACE ACTION TO PUT BACK A CANABALIZEO PART

LET Is 0
LET NCANB(N) a NCANB(Ni - 1
LET NMALP(N) * NMALP(N) - 1
LET NPRTAIN) a NPRTA(N) - 1
CALL OUT(34*NoNMALP(N)O0,O)

GO TO 00
ATTEMPT TO USE PART

10 DO TO 209 FOR EACH L OF MALP(N)
REMOVE L FROM MALP(N)
LET NMALP(N) * NMALPIN) - 1
LET CLSSPIL) m 0
LET I a TLNOIL)
LET NOPTM4I) a t4OPTM(I) -1
[F QUES{L) IS NOT EMPTY9 LET NO~iNM(I! u NOMNN(I) I

IF(CANAR-L)) EQtO)o GO TO 15
LET K 9 CANAR(L)
CANCEL CANAB CALLED K

DESTROY CANAB CALLED K

LET CANAR(L) a C

15 CALL V.TCE(L**Nh)
CALL OUT(34,N9NMAL(fN),tOPTM(1)9I)
IF (NNI Efl)9GO TO 100

20 REPEAT 10
10Q RETURN

END
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ENDOG EVENT WTSOR 1
C END OF WAIT FOR SORTIE

LET I a TLNO(WTSOR1
LET J a TYNXS(I) 1

C IF SORTIE CANCELLED (ISECLEI)FILE A/C IN STANDING
C AND RETURN

LET IJ a ISECL(1)
IF(ISECL(Il)) EQ(O)#GO 10 5 1
LET ISECL(I) a 0 1
FILE I IN ACST 1
LET NACST a NACST + 1
LET CLASMI) a 5 1
GO TO 80

C SORTIE NOT CANCELLED - NOTE IF SORTIE IS LATE
5 LET Y a TIME - TMNXS(I)

LET JJ - TYNXS(I) + 2
IF (Y-MAXLT(JJ)) GR(C)p CALL ERR(14) T

C NOTE TO IGNORE CANCEL SORTIE(IDYCL=1) AND CAUSE
C SORTIE

50 LET KL a CLSEE(I)
IF (KL) EQ (0), GO TO 55
CANCEL CLSE CALLED KL
DESTROY CLSE CALLED KL
LET CLSEE(I) a 0

55 CREATE SORTE
LET TLNO(SORTE) a I 1
LET T a TIME + SELEN(SENOO(I)9I)
CAUSE SORTE AT T 1
LET ENDSE(I) a T 1
LET TCURS(I) a TYNXS(I) 1
LET CLAS(I) a 4 1
IF (TYNXS(I)) EQ(O) LET CLAS(I) a 6
LET TMNXS(I) a TMFLS(l)
IF (TNS) EQ (U) , LET TMNXS(I) a 999.9
LET TYNXS(I) a TYFLS(I)

C IF ANY GROUND ALERT MALFNS5 CAUSE MAINT START
C ON PROPER DAY

F (NGAMN(SENOO(Io.IflEQ (O)9GO TO 80
6ý 0O TO ?0.FOR EACH L OF MLFN(SENOO(I)tI, WITH(DISCVIL)) EQ (6)rAND

C(TDISrCL;l GR (0)
CREATE CLMTC
LET MFNICLMqC) a L
CAUSE CLMTC AT TIME + IFLOATF(TDISC(L)))

TO REPEAT 60
C NOTE A/C HAS NO GOOD PREFLIGHT ON IT

80 LET PREFNtI) a 0
100 DESTROY WTSOR 1

CALL OUT(35,I.IJ*Y JJ)
RETURN 1
END 1
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C
FUNCTION ZERO(CARD)

MAKES A RANKED SET A FIFO SET
L'T ZERO.O
RETURN
END
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+ 1AC E
+ 2PART E +

+ 3SHOP E +
+ ?RINT F* +

+ 9FSAT I ,: +
+ 1ONBNCH I * +
+ 11CNACW F +
+ 12CSACW F +
+ 13MXACW I +
+ 14NACWw F +
+ 15LAST F +
+ 16GTSUB I +
+ 17GOVTM F 4++ 18GNPRE +

+ 19GXMLM I+
+ 20GXREP I
+ 21GXMLP 1 4.
+ 22GCANB I 4.

+ 23FMSDS I +
+ 24LMSDS I +
+ 25G5",RT I +
+ 26NUML F +
+ 27LTPSE F +
+ 28LTTHR F +
+ 29LTHPS F +
+ 30NMISS F +
+ 31NMSPS F +
+ 32TMANH F +
+ 33OVPTH F +
+ 34CANPS F +
+ 35LTPA I +
+, 36LTPS I +
+ 37OFILR F +
+ 38AVAIL F +
+ 39CATOT F +
+ 40TAVAL F +
+ 41NTURN 2 I +
+ 42CTRNA 1 F

+ 43CTRN% 1 F
4+ 44MAXTA 1 F +
+ 45MAXTX 1 F +
+ 46AVTAA 1 F +
+ 47AVTAX 1 F +
+ 48NA I+
+ 4I9NFL I +

, 50GPNDUl F +
+ 51GN$RT I +
+ 52GMNPS F +
+ 53MINTA 1 F +
+ 54MINTX 1 F +
+ 55KORE +4

+ 56CNMNM 1 F+
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56MEMNM I F
57CSMNM 1 F
57SDMNM 1 F
58TNMNM 1 F
59CNPTM 1 F
59MEPTM 1 F
60CSPTM 1 F
60SDPTM I F
61TNPTM 1 F
62TCLAS 1 F
63CNMEM 1 F
63MEMEM 1 F
64CSMEM 1 F
64SDMEM 1 F
65TNMEM 1 F
66CLS 11/2 1
66NOMNM 12/2 F
67XTURN 1 F
68NOMEM 1112 F
68NOP1M 12/2 F
69NRUSH 1 I
70ATOTL 1 F
71ATURN 1 F
72NASKS 13/4 I
72NFILS 14/4 I
72MXMLP 12/4 I
72NCANS 11/4 "
73CMMLP 1 F
73MEMLP 1112 F
?3SDMLP 12/2 F
74CSMLP 1 F
75TNMLP I F
76TA F
7ýjFILLR 1,1/2 F
77EXHRS 1 r
78NMALP 12/2 F
79CMENA 1 F
8OCSMEN 1 F
B1rMENA 1 F
82CQREP I F
82MEREP 1 F
33CSREP 1 F
83SDREP I F
d4TQREP 1 F
85MXREP 11/2 I
85NPREE 12/2 I
86CNMLM 1 F
86CMALM I F
87CSMLM I F
88TMALM 1 F
88TNMLM 1 F
89MXWIP 12/3 I
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÷ 89MXMLM 11/3 1
, 89MAXLM 13;3 I +

9OCNWIP I F +

+ 90MEWIP 1 F
+ 91CSWIP 1 F
+ 91SDWIP 1 F "
+ 92TNWIP I F 4.4÷
÷ 93NMENA 11/2 F
+ 94GEXHR F
+ 93NQREP 12/2 F +
+ 95NMALM 11/2 F +
+ 95NWIP 11/2 F +T
+ 97FSUN I +
+ 98GSWIP F
+ 99OVTMH 1 F +
+ 10OGMWIP F
+ 1OlGSPTM F +

+ 102MEMEN 1 F +

1O3SDMEN 1 F +

+ 1O, WTIL 1 F +

+ 105MEMLM 1 F +

+ 106SDMLM 1 F +

+ 107MANPS 1 F +

+ 108MNMEN 11/2 1 +

+ 108TSUB 12/2#I +,

+ 109NMSSD 11/3 1 4

+ 109NTSRT 12/3 1 +
+ 109NUMLS 13/3 1
+ 11LATEH 1 F
+ 112NSORIT 1 I
+ 113NMHPS 1 F
+ I14GHUSE 1 F
+ I15GUTIL I F
+ 116CLSS 1 F
+ 117PLSS 1 F
+ 119GMMLM F
+ 120GSMLM F
+ 121GMREP F
+ 122GSREP F
+ 123GMMLP F+ X,)24CSMLP v:

+ 125CLA$ 2 F
+ 126CUTIL 2 F

* 127C SUTL 2

S129SDUTZ , F

13•.3NMASH I /2
+ I 31,1u$Er 2

*13~'~ 1 l i

• } 3 M LML I F
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136URPRT 1*

137WHERE I
13BTNACW F
139MEACW F
I•4OSDACW F

141GMPTM F
.42NSHFT 1 1

143GSMNM F
I44GMMNM F

I'.GSMEM F
146GMMEM r

r MSDSE4
MSDS *ZERO L

T TME 4 F
T TALMO 2 1

T TYPE 3 1
T PMSDS 12/2 !
T SMSDS 1112 1

147BORR F
148KCORR F
149NOWEP I.
15OMAXME I
151CSTRA I F
151SOTRA 1 F

152CSTRX 1 F
152SDTRX I F
153CHNGE I
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C
$UBROUJ(INE ANL.YZ
LET Di\'aloO/(TIME -LAST)

COMPUTE GSORT SUM OF NSORT(I)*FOR EACH AC I
C SHOP STATISTICS

DO TO ICFOR EACH SHiOP M4
LET SUML.M aNM.ALM(M)**2
ACC NMALM(.M)oSQML#4 INTO CMALM(M)9CSMLM(M) ALL SINCE TMALM(M)
LEI MEMLM(M) aCMALM(M)*DIV
LET SDMLM(M)a SQkTF(IV*CSMLMfM)-MEML'wlP)**
IF(MXMLM(MW)GR (GXML'4). LET GXMLM a MXNMLM(M)
LET SQREP aNOREPIM)**2
ACC NQREP(M)#SQREP INTO CQREP(M)#CSREP(M) ALL SINCE TOREP(Mi
LET MEREP(M) COREP(M)*DIV
LET SOREP(M) a SORTF(DIV*CSREP(M? ~- MEREP(M)**2 +.000001)
IF (MXREP(M)) CR (GXREPit LET GXREP *MXPEP(M)
LET SQWIP a NWIP(M)**2
ACC NWIPU'1)#SOWIP INTO CNWIP(M)tCS,0IP(M) ALL SINCE TNWIP(M)
LET MEWIP(M) *CNWIPIM)*DIV
LET SDWIP(M) x SORTF(DIV*CSWIP(m) - MEWIP(M)**2:
LET GOVTM a GOVTM + OVTMH(M)
LET GTSUB a GTSUB + XA8SF(TSUt3fM))/i
LET GNPRE aGNPRE +NPREEfM)
LET NOURu a
D~O TO 8sFOR I(1)(6)
LET MOURU a HOURU + HUSED(Mil)
LET SN a FLOATF(NSHFT(IH)
IF (CriNGE) EQ 0)9 GO TO 7
LET UTILZ(MoI) xHUSED(Mtl)/CUTIL(MoI)
GO TO 8

7 LET UTILZ(Mofl) CU'TIL(MtI)/SN
LET SDUTZ(M9I) SQRTF(CS~JTLIM#Ib'SN -UTILZ(MoI)#*Z + *000001)

8 LOOP
LET MANPS(M) HCUPU/FLOATF(GSORT)

10 LOOP
LET NA -.0
LET NFLaUK
00 T~l 20o FOR EACH PART N*WITI1(NAS,(S(N)) GR (0)
LET SiýMLP vNMALPtN)#*j
ACC NMALPtN)*SQMLP INTO ChML.P(N)s(5MLP(N) ALL SINCE TNMLPiNI
LET PMELP(SJ a ChMLPlN)*OIV
LET SOMLPIN) a 'wIV0C,$MLP(N)-'E4LP(N)0* c
IF f5'V)?4LP(N)) GE (:7))q GO TO 15
CALL CORE(KXXKX(28060OH

ISLfr 5G(,MLP(N1) SQ-kTý'VCMLPfNl)
IF OAX%ýLPcI. 6R AGS'P *LET (,Xk#LP 4 MX4LPIN)
LIT FILLk(%J F* A F N- L)Ii ) ?'-,IA I, A K f~
LET SA - NA *NASK')(N)
Li T NF L* YPL *NiF ~IIýN)
LET Cj(ANA, -~ V3CAY + YN&AtC'

2'TO tF:ý A ~A



LET SQMEM xNOMEMII)**2.
ACC NOMEM(I)*SQMEM INTO CNMlEM(I)vCSMEM(!) ALL SIACE TNMEM(I)
LET MEMEMUV 2 CNMEM(I,* DIV
LET SOMEM11¶U SQRTFOIlV*C5MEMlI'j - EME#4¶CI1*2ý
LET SQMNM NOMNMMI)**2
ACC NOMNM(I~t$OMNM INTO Ci4MNM(il)#(SM.NM(I)-AU., S IMCIE 1NMNK f t)
LET MEMNM(I) aCNMNMII)*DIV'
LET SDMNM( 1) x SQfRTF(DI'V*C$MNM¶() 'ME MNM II),**fN
LET S~aPTM a NO~lM (1 **2
ACC NOPTM(1)9$QPTM INTO,.CNPTMIl)-hCSPTM(1) ALL SINCE TNPIMtI'i
LET MEPTM(I)ý CNP TM( I)~
LET SDPTM(Il SgJRF'If 0V*CPTM. I I r-P.M *

30 LOOP
COMPUIE GMMLMGSM16LM ?,,rFAN toST:>DJEV OF MEM4LK(M) 91OA$ EACH;. ShOP Mi
COMPUTE GNIRLP,*GSREP MEAN,5.T0-DEV OF ý"EP EP M) ? FOR 'EACH SHOP iq
COMPUTE GMW1P.GS'#lP a MEAf0.'*STDI0,EV ýOv mEv-1P (Yl) 9FOR EACH St40P._?
COMPuTE GMMLPGSMLP * -I*EAN S'T D-0E v CF MELPI ) FOR-: E A cH,. PA R- K
COMPUTE~ GMMEM*'S.MrEM:.,, MFANvSMTý-EV OF MEMEM t) *OR EACHI AC

Cs WiTH (NSoR (I)) CA, 10)
COMPUTE GMM MqGSMNM a MEEAN v-S D-DE V C F MEMINMV I 9FOP LAHACPKýj
C* WITH INSOR.Tt [)-!if: (01.
COMPUTE GMPIM*GSPTM aMEANt.STD-DEV OF K-P!At I I FOR EACH A~ ij

Co WITH (t'SOiRT(In G (0)
DO TO 33, 9 FOR -EACH AC ý
ACC L60 INTO CLASU.#CLS(l))-tIN-CE T Cý-A 5(,1

33 LOOP
LET GNSRT
00 TO 35%FOR I x 2 (1
LET GNSRT a NSR 4 N TS, R (I

35 LOOP
CALL ANAZI

1JQ RETURN
E14D

C
Su~OVT~4tANAZ1

c SYSTEM SYATI5YrI$i
LE! DIV. l.*/(TlMt.'LAS$T)
LETNUI
LET * ATtT
WE L T PS% 0 * *NviML (i;S

;LET L0T~eis w LATýHih)*LAfrilt)*LAT1t4)
LET LTP 4 L MQ1;

LT %$4% 1 *j*NSýO

!'ET ',M5O'P
c,41P iT F TV g M F 4* M.A f: 0'! rC A
.ET T!4AN64 LA,''IIýE

tET CýVPTW N / L.wdTaA %H
L. _ l 7t -N ~ P$ S 1 L ''
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LET OFILR =FLOATF(NFL)/FLOATF(NA)
LET CATOT 0.O
DO TO 40#FOR J -(1)(14)
COMPUTE CLSSiJ) 2 SUM OF DECHR(CLAS(I#J))t FOP EACH AC i

LET CATOT =CATOT + CLSS(J)
40 LOOP

DO TO 50tFOR EACH AC I

LET ATOTL(I) a £

DO TO 459FOR K r(1)(14)
LET AlOTL(I) -ATOTi.JI) +CLAS(I*K)

45 LOOP
5 U LOOP

LET AVAIL =24**(TIME - LAST)

LET' TAVAL =FLOATF(IAAC)*AVAIL
DO TO 55,FOR J =(1)(14)
LET PLSS(J) = 100.**CLSS(J)/CATOT

55 LOOP
DO TC 569 FOR I = (1)(2)

LET Q =NTURN(IYii
L!T R. NTURN(I,2)
LET AVTAA(1) = CTRNA(I) 1 0

LET AVTAX(I) =CTRNX(l) / R

LET 5SDTRAU,) =SQRTF(CSTRA(I)/O - AVTAA(1)*k*2)
LET SDTRX(I) = SQRTF(CSTRX(I)/R - AVTAX(L)**2)

56 LOOP
D~O TO 60sFGR I =(111(6)
DIMENSICN HSS(6)
IF (CIANGE) EQ (O)t 30 TO 58
COMPUTE HSS(I) =SUM OF CUTILif~tl)% FOR EACH SHOP M

56 COMPUTE GHUSE14I) =SUM4 OF HUSEBM~ij),FOR EACH SHOP Ml

60 LOOP
COMPUTE GPNPS = SUM OF MANP';(M)#FOR EACHi SHOP ?A

COMPUTE GEXHR =SUM OF EXHRS(M)t FOR EACH SHOP N

LET HQ. = Go
LET HA = 0.
DO TO 65#FOR I = (1)(6)
IF t'CHiNGE) EU (Ofls G'C TO 61

LET GUTILCI) = GHUSEMI/HSS(I)
LET HA HiA + HS-S(I)
GO T." 62

61 LET H1S = FLCOATF (NSHF T(!)*WMIAPS(I)
LET (-JTIL( I) GK__SE( )/HS

LET HA HA +FL.OATF'NS5HFT([J.I*N,'HPS(I),
627 LET HU =HU + GHU5Efl.

65 LQC')P
LET GRNDU 1..HJH
LET SQ = NC4!-*
ACC NACWW9 ý:j INTO C.NACIF~ CSACVW ALL SINCE TNACoi

LEr MEACWd = DiV*CNACW
LET ,--ACw z QRTF!(DlV*C.SA-W - t4FACW**Z + *0COOO1)

LET BORR = BCRR +~ CLAS(UP2) + CLA,)(17) + (:LA~lI.o + LA(l9

C4~ CLPSiI,6)+ CLAS(194)s FOR( I = (IltNOWEP-1.)

LET BORR DECHRj3ORR)
LE) KCORR
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C+ CLAS(196)+ CLAS(l.4)9 FOR I a (NOWEP)(NAC)

LET KCORR aDECHR(KCORR)
LET AA a FLOATF(NCWEP-1)
LET 3B a FLOA1FINAC - NOWEP + 1)
LET ( 100J.*BORR) / (AA*AVAIL)
LET KC.N)R a 1100.*KCORR) / (BB*AVAIL)
LET '4AXME a U
DO -0 67s FOR EACl-H SHOP Ms WITH (MNMENCM-)l NE (~~

LET MAAME a MAXME + XFIXF(NMENA(M)) -MMMEN(M)

67 LOOP
CALL INTER
CALL INTRJ
LET LAST a TIME
DO TO 80,FOR EACH SHOP M
LET CMALfl4l H a G
LET CSMLMCM) a.
LET COREPIM) r0.
LET CSREP(M) *0o
LET CNWIP(M) 0.Q
LET CSWIP(M) to0.
LET MXMLM(M) sO
LET M Xor".E Pi m O=
LET OVTMH(M) Oo0
LET TSUB(M) 0
LET NPREE(M) =0
LiET OCChLM(M) z a
LET ')SMLM(M) =0.
LET ~:E(M) = NMENA(M)
LET EXHRS(M) = 0
DO TO 709FOR I -(1)(6)
LET CUTIL(Mpt) = U&
LET CSUTL(MtI) 0.OT
LET HUSED(M~I) = 06

7J LOOP
80 LOOP

LET GXMLM 0
LET GXREP
DO TO 90,FOR EACH PART N#WITH (NASKS(N))GR (0)
LET CNMLP(N) 0.G
LET CSMLP(N) a 0
LET MXMLP(N) =0
LET NFILS(N) a 0
LET NASK.$(N) a 0
LET NCANB(N) =

90 LOOP
DO TO 1109FOR EACH AC
LET CNMEM(I) = 3.
LET CSMEM(fl =0.
LET CNMNMWl 0.
LET CSMNM(I) =.
LETl CNPTM(I) =.
LET CSPTM(I) -C,
LET NSOPT(1) =C



-124-

DO TO 105tFOR J = (1)(14)
LET CLAS(#J) = O

105 LOOP
110 LOOP

DO TO 120,FOR.I (1)(6)
LET NSHFT(I) = 0

120 LOOP
DO TO 130,FOR I z (1)(3)
LET NUMLS(1) = 0
LET LATEH(I) - O.
LET NTSRT(I) = 0
LET NMSSD(I) = 0

130 LOOP C
LET LTPA = U
LET LTPS = U
LET LTTHR = 0.
LET NUML 0 0.
LET NMISS = O.
LET CNACW = o.
LET CSACW = O.
LET MXACW = O. 10

LET NBNCH = 0 100

LET GCANB 0
LET GOVTM = 0
LET GTSUB = U
LET GEXHR = 0
LET GMNPS = 0
DO TO 135. FOR I (1)(2)
LET NTUIRN(IoI) - 0 C
LET NTURN(192) = C

LET MAXTA(I) a 0
LET MAXlX(I) = 0
LET MINTA(U' = 999.
LET MINTX(Ii - 999s
LET CTRNXWl) a 0 10c

LET CTRNAWI) = 0
LET CSTRA(I) z 0
LET CSTRX(I) = 0

135 LOOP
LET NRUSH(1) z 0
LEY NPUSH(2) = 0
L't ?ORR 0 C
LE.T ,'ORR 0
STORE FMS-.,V IN J

140 IF (J) EQ (O),GC TO 150
STORE SMSDS(J) IN K
REMOVE J FROM MSDS
DESTROY MSDSE CALLED J
LET J = K
GO TO 14C

150 RETRN
END
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SU6iROUTINE CANCL (I*J#PoT)
LET NMSSD(J) =NMSSO(J)+1
CREATE M5DSE
LET TALN0(MSDSE) 2 1,
LET TYPEtMSDSE) = J
LET TME(MSDSEi P
FILE MSDSE IN MSDS
RE TURN
END

SUBROUTINE CLASS(IJtK#T)
IF (J) GR (3) ,GO TO :100-
LE~T TIME- T
ACC 140 INTOCLA.S(IC"LSl!))5INCE TCLAS(1)

IF (K) EQ ('flGO TO 10
LET CLS1I) 1
GO TO 100'

10 LET CLS(1) =2

LOU RETUPN
END

SUBROUTINE CLMTC(ItJtKtLtT)
IF (L) EQ (1) 9 GO TO 103
IF (J) EQ (0)qGU TO 100

LET NASKS(J) = NASKS(J) +1
IF (K) EQ (0)9LEJ NFILS(J) NFILS(J) +1

LOO RETURN
END

SUBROUTINE ZREPT(IJ*KLT)
LET TIME =T
LET SQMEN = NMEN4aII**2
ACC N~MENA(I)#SOMEN' INTO CMENA(I)oCSMEN(I) ALL SINCE TMENA(I),AvD

C-1.00
IF (J) L.S (MNMEN(I))tLET MNMEN(I)=

LET SQREP - NQREP .I)-:*2
ACC NQREP(1)95QREP INTO0 CQREP(I)sCSREP(Il ALL SINCE TQREP(I)PPOST

CFLOATF(L)
RETURN
END



-126-

CC
SUBROUTINE DOPRE (I*.JoKvT)C
LEI$ SQREP *NQREP(I)4l*2

LET TIME *T
ACC NQREP(I)v SQRF.P INTO CQREP4I),CSREP(I) ALL SINCE TQREP(I)#ADD

c1.O
IF (K) GR (MXREP(Il))LET MXREP(I) wK
RETURN
END

C
SUBROUTINE ERR(N) C

CALL ERRR(N)
CALL CORE (KXX ,KXX (KORE))
STOP
RETURN
END

C
REPORT ERRR (N)

x ERROR
x C

X ERROR
X NUMBER x
x **

x N x
END x

x X
NUMBER PAGE* 3 x
PACE x

x
x
x
x

END x
x

x
x
x

SUBROUTINE EXTRA(IA) x1
LET EXHiRS(I) = EXHRS(I) + A A

RETURN x
END X
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SUBROUTINE FCRDM(IoJtK.T)
LET SUM * NMALM(I)**2
LET TIME * T
ACC NMALM(I)#SQM INTO CMALM(I)*CSMLM(I) ALL SINCE TrYALM(I),ADD 1.0
IF(K) EQ(1)s GO TO 100
IF (J) GR (MXMLM(Il)),LET MXMLM(|) a J
IF(J) GR (MAXLM(Il)) LET MAXLM(I) a J

100 RETURN
END

SUBROUTINE -CRDW(IJT)
LET SQW NWIP(I)**2
LET TIME u T
ACC NWIP(I)t SQW INTO CNWIP(I)tCSWIP(I) ALL SINCE TNWIP(I)*ADD

Cio
IF (J) GR (MXWIP(I)),LET MXWIP(I) = J
RETURN
END

REPORT INTR1
SYSTEM STAT

NUMBER OF L#,TE SORTIES
TRAIN. GNDoALERT AIR ALERT TOTAL PER-CENT OF SORTIES LATE

X NUMLS(1) NUMLS(2) NUMLS(3) NUML LTPSE
CANCELLATIONS

TRAIN, GNOALERT AIR ALERT TOTAL PER-CENT OF SORTIES CANCELLED

x NMSSD(1) NMSSD(2) NMSSD(3) NMISS NMSPS
CANABALIZATION SUMMARY

TOTAL PER-CENT OF SORTIES

X GCANB CANPS
SORTIE COUNT BY TYPE OF SORTIE

TRAINING GNDo ALERT AIR ALERT TOTAL

x NTSRT(1) NTSRT(2) NTSRT(3) GNSRT
TURN - AROUN

TOUCHDOWN TC' COMPLETION OF ALL MAINTENANCE
A/C NO, OF AVERAGE MAXIMUM MINIMUM STD.

TURNAROUNDS TIVE TIME TIME DEVIATION
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B-52 A *.** * *.** ***** A
A NTURN(1,1) DECHR(AVTAA(1)) DECHR(MAXTA(1)) DECHR(MINTA(1))
X DECHR(MINTX(1)) DECHR(SDTRX(1)) :

X KC-135 * *.** *o** *.** *o*** E
X NTURN(291) DECHR(AVTAA62)) DECHR(MAXTA(2)) DECHR(MINTA(2))
X DECHR(MINTX(2)) DECHR(SDTRX(2)) K

X NUMBER OF MALFIJNCTICNS COMPLETED IN LESS THAN SPECIFIED TIME
X PREFLIGHT MALFNS POSTFLIGHIT MALFNS
X *

X NRUSH(1) NRUSH(2)
X SHOP UTiLiZA',ION

X
X ------------- MANHOURS USED-----

X WEEKDAY SHIFTS WEEKEND SHIFTS WE
X 1 2 3 1 2 3 1
X SHOP AVG. S.D. E

X M HUSED(M91) HUSED(M92) HUSED(M93) HUSED(M.4) HUSED(M,5) HUSED(M,6
X SDUTZ(M*3) UTILZ(Mt4) SDUTZ(M,4) UTILZ(M,5) SDUTZ(M,)5) UTILZ(M,6)

X FOR EACH SHOP M
X S

X GRD ** ** ** ** ** ** **
X GHUSE(1) GHUSE(2) GHUSE(3) GHUSE(4) GHUSE(5) GHLSE(6) GUTIL(1)

X NUMBER OF AIPrRAFT WITH WEAPONS
X AVERAGE 5TD° DEV. MAXIMUM G

X *.** *o*

X MEACW SDACW MXACW
X CANCELLED SORTIES
X TAIL NO. TYPE OF SORTIE TIME OF SORTIE
X * °

X TALNO(K) TYPE(K) TMC(K)
X FOR EACH K OF MSDS

END
X

ISTICS 2*
LATE TAKE--OFF HOURS

TRAIN. GNDoALERT AIR ALERT TOTAL AVG.HOURS LATE PER SORTIE 1
2

LATEH(1) LATEH(2) LATEH(3) LTTHR LTHPS
OVERTIME SUMMARY

TOTAL HOURS PER-CENT OF AVAILABLE HOURS 1
t C

GOVTM OVPTH
OVERALL FILL-RATE

NUMBER OF DEMANDS NUMBER OF FILLS FILL-RATE 1

NA NFL OFILR
TOTAL NUMBER OF STOPPING POSTFLTMAINTTO START NEW SORTIE

BENCH REPAIRS ATTEMPTS SUCCESSES 1
* * *

NBNCH LTPA LTPS
D DATA (HOURS)

TOUCHDOWN TO COMPLETION OF ALL RED-X. MAINTENANCE



-129-

A/C, N4Q OF AVERAGE MAXIMUM MINIMUM STD.
TURNAROUNDS TIME TIME TIME DEVIATION I

B-52 *0*~ a**** *,*** 1
DECHR(SDTRA(l)) NTUPN(192) DECHR(AVTAX(1)) DECHR(MAXTX(l))

X
KC-135 * .*** .* ***2

DECHR(SOTRA(2)) NTUFZN(2*2) DECHR(AVTAX(2)) DECHR(MAXTX(2))
X

OPERATIONAL READY RATE (PER-CENT)
B-52 KC-135 1

*0** *** 2

6,:ýRR KCORR
OVERALL PER-CENT 2*

GRNDU
---- SHIFT UTILIZATION (FRACTION)--------------

EKDAY SHIFTS WEEKEND SHIFTS

2 3 12 31
AVG* SeD. AVG. SeD. AVG. S.D. AVG. S.D. AVG* S.D.

**** ***** *0** *.*** *.** *,*** *.** **.*** *,** *.*.*

)UTILZ(Mtl) SDUTZ(M,1) UTILZ(M92) SDUTZ(M92) UTILZ(M*3)
SDUTZ(M,o6)

X

GUTIL(2) GU7IL3) GUTIL(4) GUTIL(5) GUTIL(6) 2

2*
X

X

x
X

END

C
REPORT INTER

X INTERIM REPORT -

x
X SHOP ST

X StiOP MALFUNCTIONS WAITING REPARABLES WAITING OVERTIME
X NO* AVG. STD*DEV. MAX AVG. STD*LUEV. MAX REG* EXTRA
X ** ***** ****** L** u*** ***,** ****,* ***.*

X M MEMLM(M) SDMLM(M) MXMLM(M) IMEiEP(M) SDREP(M) MXREP(M) OVTMH(Ml
X MANPS(M)
X FOR EACH SHO'P M

X
x -,,PAND ** .* ** ** *, **



C
x GMMLM GSMLM GXMLM GMREP GSREP GXREP GOVPIM

X AIRCRAFT Sl
x TAIL NUMBER OF NO.OF MAINT*MALFN..5 N~oOF MAN MALFNSo NO#OF
x NO* SORTIES AVG* STD.DEV. AVG* STOoDEVe AVG*

x I NSORT(li MEMEM(I SDMEMU)i MEMMJM(I) SDMNM(I) MEPTM(
x FOR EACH AC I

X GRAND .****0*0*
X GSURT GMMEM GSMEM GMMf4I4 GS14NM GMPTM

X AIRCRAFT
x TAIL IN MAIM?. FLY- GND* GsAeMAINTo STAND AWAIT
x NO$ RX NO RX IffG ALERT RX NO RX -ING SORTIE
X 4*** ,,4 'i* -~,4 ft *** x.f 44

X I DECHR(CLAS(lo1)) DECHR(CLASCI.2)) DECHR(CLAS(194)) OECHR4CLAS(It x
x (199)) DECHR(CLAS(I,10)) DECHR(CLAS(1,11)) DECHR(CLAS(1#14)) OECHR
X FOR EACH AC I

X TOT. .4 44 0e~~,* 44 .*44
x CLSS(1? CLSS(2) CLSS(4) CLSS'6) CLSS(8 -.,[SS(7) CLSS(51 CL5S(9

x 0/0 4.4 44 ** 4* 44* ,* **,4
xPLS.S(11 PLSS(2) PLSS(4) PLSS(6) PLSS(81 PLSS(7) PLSSM5 PLSS(9

END

DAY * HOUR *13

DPART(TIME) HPART(TIME)
ATISTICS 2
NO* OF MEN NO* OF MINIMUM NO.OF MALFNS-IN-PROCESS MANHOURS
SUBSTITUTED PRE-EMPTS MEN AVAILABLE AVG. STD*DEV* PER SORTIE 1

OECHR(EXHRS(M)) TSUB(M) NPREE(M) MNMEN(M) MEWIP(Mt SDWIP(M)
x
x C

DECHR(GEXHR) GTSUB GNPRE MAXME GMWIP GSWIP GMNFS
ATISTICS 1
PART MALFMS

STDoDEVo

1) SDPTM(I)
x

GSPTM
STATUS (HOURS) 10

PRE- POST- SERVICE UP- DOWN TOTAL AVAIL-
FLIGHT FLIGHT LOAD LOAD ABLE 1

4.4* 4.4 4,* 4,4* 414 4,*x4
6)) DECHR(CLAS(198)) DECHR(CLAS(197)) DECHR(CLAS(I,5)) DECHR(CLAS x
(CLAS(1912)) DECHRiCLAS(1913)) ý)ECHR(ATCTLMI) AVAIL X

x

)CLSS(1O) CLSS(11) CLSS(1'.) CLSS(12) CLSS(13) CATOT TAVAL X

)PLSS(1L;) PLSS(11) PLSS(14) PLSS(12) PLSS(13)
END



SUBROUTINE LTPRE(I,JtGtT)
LET TIME a T
LET LTPA a LTPA +1I
JF (G) EQ (1o)t GO TO 100
LET LTPS s LTPS + 1
ACC 1.0 INTO CLAS(ItCLS(I)) SINCE TCLAS(I
LET CLSMI a J
IF (ATURNII)) EQ(O)o GO TO 100
LET TA a TIME - ATURNM(
LET KK a 1
IF (1) GE (NOWEP)t LET K.K a 2
LET X a TA

PUNCM. 19 Xt K~K
1 FORMAT (F6*29174)

LET NTURN(KK91) a NTURN(KK91) + 1
LET CTRNA(KK) a CTRNA(KK)+ TA

LEI CSTRA(KK) a CSTRA(KK) + TA**2
IF (TA) GR (MAXTA(KK))v LET MAXTA(KK) a TA

IF (TA) LS (MINTA(KK))t LET MINTA(KK) a TA

LET ATURN(I) a 0.0
10C RETURN

END

MAIN ROUTINE
DIMENSION X(1u)02)#J(1)
EQUIVALENCE(XJ)
REWIND 10

K95 READ TAPLE 109 (X(1iIal,1002)
LET Nil

99 LET I v JiNI
LET TIME aXý N*5)
IF (TIME-LAST) GE (RINT)o CALL ANLYZ

LET A a (N+1)
LET B x X(N+2)
LET C s XIN+3)
LET 0 (N.4

K GO TO(l,2,3t4,5,6,7,8,99l,1.:t 1112,i3,1~,15,16,17,18.19,2O.21.2Z,?3.
K C24925.26,27,2$,29.30931 ,32t3334,35,?-6,37,38.39),I
K 1 CALL CREPT(A#BCPDTIME)
x GO TO 503J
K 2 CALL RCRDM(A~b9CO.#TIME)
x GO TO 500
x 3 CALL MTCE1tA989C9DTIME)
x GO TO 500



A 4 CALL MTCE2(AtBtCoD#TIME) X 330
GO TO 500 x

X 5 CALL I4TN1(AoBC#TIME) x 31
x GO TO 500 K
x 6 CALL MTN2(AvL'C9t),TIME) 12
x GO0TO 50 0ý
x 7 CALL EXTRA(APB) X 33
x GO0TO500
x 8 CALL CANCL(A#B9C9TIME) X 34
x GO TO 500 X

x 9 CALL CL.ASS(A,%3,CTlME) X 35

A~ 10 ICAL PL!J.H(Asb9TIME) X 36
A GO TO 500 X
X 11 CALL CLmB>(Aqt,,CFDT I N1: X 37
x GO TO 500 -4
X 12 CALL DOPRE(Atf:*CTJ',IE) A 3"Y
K GO TO 5,3')5,)0
X 13 CALL FCRDM,(Ab*CsTlMEfl
x G 0 T 05O C
X 14 C ALLi. F CAR-,4I A9, vT IE'. 38
X GO C 7 C
X 1.5 CALL P_,LAYtA*.,-)
X GO TO 5SO~D
X 16 CALL 0F(,,,iT)
x GO IG50
A 17 CALL PREFItAvo)
x GO T0 ~C' 5 A

X 18 CALL PREF.(A Oc T FE
K C-O TO 50
X 1" ALL PTREP(A93q(,CtT'rPC)
x G60 TO 5ý,0C
X 2,. CALL IMEU~
x GO rc 5..,c
X 21 CALL I,'PARiik9,3 ColiiMEl

X 23 r ALL So~ri RTi'Tf ~i

X ?4 (A LL OR F !T (A~ I I M 1

X 25 CALL ~~l,,~
X T
A 2 6 C A L'. Z) POFA4 I F
x * (C) 1T t, -
X 27 CALL 'JLT cAtli

'. 0 TO '),
A21 C A LL ý

x 0 Ti, I k.
X Z9 CALL L %A t A~

x T0
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30l-, C-ALL STNXS(AipB,,TIMF-)
GO TO 500

31 CALL SHFT1(AgTlME)
GO TO 500

'2 (ALL TERM(AvbCvD#TIME)
GO TO 500

33 CALL STOMTfAsBsTI;AE)
GO TO 5C-0

34 CALL USEP24A#BtCLD.TTME)
GO TO 520'

35 CAML WTSOR(pA.#8CDsTI'E)

136 CAL. $5HFT2.(A*5TPIlE)
GO 70O 5C,10

37 CALL LPRE(AoisCITIME)
GO TO 500

39 CALL 0VTM(A'e)
SLET Nz N+6
IF (N) GR (1)2. G TO 95
GO TO 99

38 CALL C0RE(KXX9KXX(K.CREl)
IF (CHNGE) EQ(0), GQO TO 10'j

BAC"K5PACE TAPE 13q 1 RECCPI)
READ FAC TAPE 13.1
PORMAT( 13)
IF (1) EQ (777')t GO TO 100
PRINT 2300

00 FORMAT(///42H M~ANNING TAPE NOT P-D$ITIONIED AT END C-F
SREWIND TAPE 1.-
CALL EiXIT
END'

T t T &.,T

'Jr %i~ T- 0

s"\A 'M I % TNL tNA I) C ) '. .dN-E TMENA~ i I *POST

1 .J L 9  N I .L N \M I
L . ' I

T P r NPI

1 ~ ~K
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c
SUEROUTINE MTCc7:IvJI(,LT)

¶ A IF (SENSE LIGHT 1)20*13
1- LET TIME =T

L..E.1 11 = I

LIET S:O'4EM =NOME-kil ) *2
LET SQ.MN.M = fIlOv.NmII)**2
LET SQPTM =NCPTM~i)**2^
ACC I4OMEM([I SOMEM INTO CN"^E41AiI 9CS*4E.M( I ALL SINCE TNML:M( I 'IPC!STI C FLGATF(J)
AC C NO""4NMI I'l SQiM94A ITUCNvsM I J 9CSIjN.( Ij ALL SlP'4Cc TNMN'M( I ),PO-5

C FLoATF~(,)-.
ACC N3PTM! Ij, SLQPTM IlNTG CNP't*M(1) CSPTMjii ALL '5INCE TNPTtA(i¶PDcST

C. cL0AT4_(,L-
x t'NSE LIGft4T 1

X' 0 I (SENSE LI.GHT 2)30925- . Cii

LET $MLP v frgALOP( 11**2
ACN?'IALP(l)J 5c.;MLP INTO CiMLP(I)iC$MLP(ij ALL SINICE TNMLP(I',PCST

FLOAYIL's
IFAL) GR (NX-MLPfI))qLET MXMLP(!1 . L

X_ SENSE LIGHT 1
x SENS-F L-IGMT 21.,:) TO leiC/I
3, !P (k). LE '2) GO TO 1 0

". ACI -Y AT0CLAS(IICLS(II)) S1 CE TCLAS-('i)

GO TO 1 Co09l1,5-f'50s5Q935*35, K
- IF (0. EQ ýC) G ~4

A.aE T CLS( I-I) VL8
GO TO VO

4(;- LET CLS(Ii) It
GO TO '400

5r9 LETT CLS(JII K + 9
100J RETUJRN

~ND

SVBROU)TINEMTN1(IvJ*K#T)
LET TIME 36 T
LET SQMEN a NMENA(I)**2
ACC NMENAMi) SGMEN INTO CMENA(I)CSME.N(I) AL.L SINCE TMENA(I)POST
SFLJATF(J)
.r;a-T URN
END

C

c



SUBROUTINE MN2ilwj#iKL#T)
I F (5E.%S!:$ LIý-hT 1)Z%'V-1C

IU LET TIME T
LET 11 =1
LET S QM,%-M N2
L7T 'S IEM 2
L ET 5,.PT; T Mf=

ACC N0'4N.'.t) N.NN M NIM: ALL SINCE TNMNM(I)iPOST
C FLOATij)

ACNiE(ISQ4E'M IN TO CNMEM,( I I5AEU ALL 51 ICE TNMEIAJ II POST
C F L CA'Tý( K
ACC NOPTMI(1)v SGTM iNTC-, CNP'TM(Ti,C.SpVi()ALONE N.()PS

C FLOATF(L; 
INETP%419-o

SENSE LIGHT I
GO O 3

230 ACC 1.0 1INT C L A S(1 1 C LS(11) SNCE T CLAS iIII
IF (U R (3). G0 T O- 3 0

F K) ErQ I$) GO TO, 40.
IF U) EQ G') T 0 2 7
LET CLS(I!)
GO TOC 103

27 LET C.LS(M!) ±2

IFi'K) N E() GO T' 10ý
28 I F t J NE03), GO T C 1 %,

SF (X T',R N 'tI I) Eý;(O)- GO -40 100
LET 7X T TIME - XTuRN( II
LEI K K 1
IF ( 11) GE (NOWEPI, LET KK =2
LET NTURN(KK#21, = NTURN(KK,2) + 1
'LET CTFZNX(KK) =CTRNX(KKj- TX
LET CS-TRX(KK) = CSTRX(KK) + TX**2
IF (TX) GR (MAXTXCKKUt LET MAXTX(KK) =T
IF (TX) LS (MlNTX(K<fl, LE-T MINTX(KK) TX
LET X TUR Ill( I I) .
6O TO 100

30 LET CLS(HI) =I
IF (K) NE (1f* GO To 1,00
IF(L) Et;0)o GO TO ý00
GO TO 28

40 IF (J) EQ (C)s GO TO 45
LET CLS(Ill =
GO TO 100

45 I.ET CLS(II) =7
10v) RETURN

END

C
S!VCROUTI11E CVTM t:*A)
LET OVTMH(I) a OVTMHC) -vA
RETURN'
END
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SUBROUTINE PDLAY(I,4l
IF(1) EU (0) GG 10 1%'0:

LET ?LA5KS(f) =NASKSM7 + 1
IFý (J) EQ *)LET r4FILSU)I NFILS(I) +1

1'30 RETURN'

SUBROUTINE POSFL(IsjtKoL41T)
LECT TIME 7
If (j) EQ (0ý9GO TO 30
ACC 1.0 INTO CLAS(ICLS(1)) SINCE TCLAS(I)
IF (K) EQ (Q)t~ LET Cl-S(fl) 2 C

IF (!) EQ (u9 G 0 TO 4G0
LET CLS(I)
GO TO 103

36LET KK = I
I F ( I GE NOWLEP, LET Kic 2
IF(ATURNW ) EG(0OU GO TO 13Q
LET TA =TIME -ATURN(!W

LET X TA
PUNCH '19 Xs ~K

A FORMAT (F6s2t'174)
LET NTURNIKK.1) = NTURN(KKvl) I
-LET CTRNA(KK) =CTRNA(KK) + TA
LEI' CTRA(KK) =C-STRA(KK)- + TA**?
IF (TA) CR (MAXTA(KK,)) LET MAXTA(KK) TA c-

IF (TA) LS (MINTA(KK))g LET MINTA(IK) =TA

LET ATURNMI = C.
4.'ý IFIXTURNiI Co EQ() s GO TO 100

LET TX = TIME - XTIURN(I)
LET KK = I
IF (1) G~E (NOWEP)t LET KK 2
LET NTURN(KKs2) = NTURN(KKs2) + 1
LET CTRNX(KK) CTRNX(KK)4- TX
LET CSTRX(KK) =CSTRX(KK) + TX**2
IF (TX) GR CMAXTX(KK))o LET MAXTX(KK) = TX
'IF (TX) Lo" (MINTX(KK))q LET MINTXIKK) = TX
LET XTURNWl 0.

1 iQv RETURN
END

- C

C
SUBROUTINE PRF(I,H,ý
IF (i) EO (;VlGO TO lo0
LET NASKS(I) = NASKSMI + 1
IF (J) EQ (Q-'iLET NFILS(I) NFILS(l)

10~ RETURN
END
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SUBROUTINE PREF2(IJ#KtT)
IF (J) NE (u)GQ TO 100

LET TIME rT
ACC 1.0 INTO CLAS(IPCLS(Il) SINCE TCLAS1I)

LET CLS(!; 9
RFURN

END

SUBROUJTINE. PREFTf I.JoT_)

LET, TIME =T

ACC j.C. INTO C LA S 1 9C L.5 11f SNCE T:4-LAS-111
LET CLv-I)J
RETURN
END

SUBROUTINE P TREr U, K tL 9T)

L FiT TL4VE =T
LET SQMEN cNMEN(I1)**2
ACC NMENA( 1)9 SQ0mEN INTO ^-MENA( '& 4CSMENCI) ALL SiNCE TMENA(B IPOST

C FLOATYFIJ;
LET NBNC~H NBNC1' +

JO RETURN
E N 1

suEPROUTINE RCD~sJKLT
LET -TIME T
LET SýýMLM N MALM 1 **2
Lf 5,.4MNM NNN
ACC NMA1'M(I%*5QtMLii INT0 CMALM(1)qCS5LMiU) ALL SINCE TMALM(U.PADD

C-1 .(,
AtCC NOMNM K 9 S v"4R INTO ClWANMI(K,) CSMNM( K ALL. SINCE TNMNM( K),lPO$T

C FLOATF(L)
Oýu RFTURN
END
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SUBROUTINE RCRDW (1J*JT)
LET TIME v T
LET SQWIP xNWIP(I) **2
ACC NWIP(I)9SQWIP INTO CNWI?(I)*CSWIP(I. ALL SINCE TNWIP(I),AOD

RET UR t4
ENO

C
SUBROUTINE REPAR(lJ*KT)
IF (K) NE (0)w GO TO 100
LET TIME v T
LET SOREP - NQREPII)**2
ACC NQREP(I)tSQREP INTO CQREP(I),CSPEP(1) ALL SINCE TQREP(I),POST

C FLOATF~j)
IF (J) GR (MXREP(J))o LET MXREP(I)

100 RETURN
END

C.
SUBROUTINE RUSH(IsR9T)
LET NRUSHI1(+1) =NRUSH(I+1.) I
RETURN
END

C
SUBROUTINE SHFTI(IsT)
DIMENSION MEN(24)
LET TIME T
LET N cXMODFiDPAkT(TIME)97)
IF (N) EQ (FSAT)t GO TO 1
IF (N) EQ (FSUN)t GO TO 2
IF (N) EQ (O), GO TO 3
IF (I) EQ (3)9 GO TO 4

54 LEI' NDT - DPART(TIt4L)
LET K a I
GO TO 5

4 LET NOT a DPART(TIME) - 1
LET K x 1
GO TO 5

I IF (I) NE (3)v GO TO 2
52 LET NDT aDPART(TIME) - 1

LET Ka4
GO TO 5

2 IF (1) EQ (3), GO TO 51
LET NDT - DPART(TIME)
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LET I z 1 4- 3
LET K =I + 2.
GO TO 5

51 LET I =I + 3
GO TO 52

3 IF (1) EQ (09, GO TO 56
IF (I) NE (3)p Go TO 54
LET I =6
LLET K =1
GO TO 5

56 LET K = 1
GO TO 23

5 LET NSHFT(I) = NSHFT(I) + 1
DO TO 109 FOR EACH SHOP M
LET SOMEN = N.MENA(M)**2
ACC NMENA(M)9SQMEN INTO C'MENA(M)#CSMEN(M) ALL SINCE TMENA(M)
LET MEMEN(M) = CMENACM)*39O
LET SDMEN(M) = 3*O*(CSMEN(M)) - MEMEN(M)*-*2
I&F(SDMEN(M)) LS3(O)o GO TO 40
LET SDNiEN(M) =SQRTF(SDMEN(M))
IF(NMASH(MtIfl NE(O)t GO TO 8
LET UT!L(M) 0.
GO T0 10

8 LET UTIL(M) = 1.0- MEMEN(M)/FLOATF(NMASH(M*I))
LET HUSED(MqI) = 8.0*(FLOATF(NMASH(MIfl-MEMEN(M)) + HUSED(M*I)
IF (CHNGE) EQ (0)9 GO TO 9
.ET CUT1L(MqIl = CUTIL(Mol) + 8-0*(F-LOATF(NMASH(MJj)))

GO TO 1C
9 LET CUTIL(M9I) =CUTIL(MqI) + UTIL(M)

L-ET CSUTL(Mtl) = CSUTL(M9I) + UTIL(M)**2
GO TO 10C

4ý 1,.F (SDMEN(M)) LS (e03J0O1)v GO TO 50
:.ALL CORE-(KXXPKXX(32000))
CALL EXIT

5u LET SDMENCM) = 0.0
GO TO 6

10" LOOP
2ý1 IF (CH-NGE) EG '0)o GO TO 230

READ FROM TAPE 139 MEN(J), FOR J =(1)(24)

FORMAT 24(13)
IF (MEN1(1H) LQ (999)9 GO TO 230
IF (MEN(1)) EQ (777)9 RETURN
LET NMASH(J9K) =MENfJ), FOR J m(1)(24)
DO TO 220, FOR L =(25)(NSHOP-24)(24)
READ FROM TAPE 13t NMASH(MK), FOR M =(L)(XMINOF(L+239NSHOP))
FORMAT 24(13)

22i- LOOP
230 DO TO 30, FOR EACH SHOP M

LET CMENA(M) = 0.
LET CSMCN(M) = .

LET MAXLM(M) c
LET NMENA(M) c FLOATF(NMASH(MK))

30 LOOP
100 RETURN

END
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C
SUBROUTINE SHFT2(IJqT)
LET TIME = T
LET SQMEN NMENA(Hi**2
ACC NMENA(IU)SOMEN INTO CMENAII)PCSMEN(I) ALL SINCE TMENA(I)q POST

C FLOATF(J)
IF(J) LS(MNMEN(Il)) LET MNMEN(I) J

100 RETURN
END

cc
C

SUBROUTINE SORTE(I9KvLvT)
LET TIME a r
LET NSORT(I) a NSORT(I) +1
LET NTSRT(L) a NTSRT(L) +1
IF (K) EQ (5)s GO TO 20
IF (L) EQ (2)9GO TO 10 X
LET ATURN(I) - TIME X
LET XTURN(I) - TIME
GO TO 100

10 LET ATURN(I) a 0.0
LET XTURN(l) a 0.0
GO TO 100

20 ACC 1.0 INTO CLAS(ICLS(I)) SINCE TCLAS(I)
LET CLS(I) * 5

100 RETURN
END

C
SUBROUTINE SORTI(I#J#T)
LET NMSSD(J+2) a NMSSD(U÷2) + 1
CREATE MSDSE
LET TALNO(MSDSE) I 1
LET TYPE(MSDSE) * J + 2
LET TME(MSDSE) 3 T
FILE MSDSE IN MSDS
RETURN
END C

SUBROUTINE SPOFL (ItT)
LET TIME a T
ACC 1.0 INTO I-LAS(ItCLS(l)) SINCE TCLAS(I)
LET CLS(I) w 11

RETURN
END
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SUBROU)TINE L-TFAM(IsJvK9T)
LET TiMr." T
LET SQA-.W aNACWW**2
ACC NACWW# SQACW INTO CNACW# CSACW ALL SINCE TNACW, POST FLOATF(K)
IF (K) GR ("IXACW)t LET MXACW a K
RETURN
END

C
SUBROUTINE STNXS(I#JtT)
LET TIME a T
LET KK a1
ir- (I) GE (NOWEP), LET KK. a2
IF (ATURN(I)) EQ (O)9GO TO 10
LET TA - TIME - ATURN(Il
LET X a TA

x PUNCH It Xs KK
X 1 FORMAT (F6*29174)

LET NTURN(KK91) a NTURN(KK9.1) + 1
LET CTRNA(KK) =CTRNA(KK)+ TA
LET CSTRA(KK) a CSTRA(KK) 4 TA**2
IF (TA) GR (MAXTA(KK)), LET MAXTA(KK) = TA
IF (TA) LS tMINTA(KK))t LET MINTA(KK) a TA
LET ATURN(I) = 0.0
IF (XTURN(I)) EQ (0)t GO TO 10
LET TX = TIME - XTURN(I)
LET NTURN(KKv2) a NTURN(KK92) + 1
LET CTRNX(KKh = CTRNX(KK) + TX
LET CSTRX(KK) z CSTRX(KK) + TX**2
IF(TX) GR (MAXTX(KK)), LET MAXTX(KK) TX
IF (TX) LS (MINTX(KKfl, LET MINTX(KK) zTX

LET XTURN(I) = 0.0
10 IF(J) NE(5)9 GO TO 100

ACC 1.0 INTO CLAS(IsCLS(I)) SINCE TCLAS(I)
LET CLS(I) =5

100 RETURN
END

C
SUBROUTINE STOMT(ItJoT)
LET TIME a T
IF (J) EQ (999), GO TO 10
LET SQ x NMALP(I)**2
ACC NMALPC 1)s SQ INTO CNMLP(I)o CSMLP(I) ALL SINCE TNMLP(I)s ADD

C-100
GO TO 100

1%'j LET SOMEM vNOMEM(I)**2
LET SQMNM x NOMNM(fl**2
LET SQPTM s NOPTM!I)**2
ACC NOMEM(I)o SOMEM INTO CNMEM(I)v CSMEM(I ALL SINCE TNMEM(I)
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ACC NOMNM(Ih9SQMNM INTO CNMNM(I)#CSMNM(I) ALL SINCE TNMNM(I)
ACC NOPTM(1)9SOPTM INTO CNPTM(I)#CSPTM(I) ALL SINCE TNPTM(l)
LET NOMEMi I) a 0.
LET NOMNM(I) a0.
LET NOPTM(I) a 0.

100 RETURN

END

C

C
SUBROUTINE STRT1(I.J)
LET FSAT a I
LET FSUN =XMODF(l+lo7)
PETURN
E.N D

C
SUBROUTINE STRT2(I#J9K9L)

x IF(SENSE LIGHT 1)20i10 C

10 LET NMASH(Lt1) =I
LET NMASH(L92) =J
LET NMASH(L*3) xK

X SENSE LIGHT 1
GO TO 103

20 LET NMASH(L94) =I
LET NMASH(Ls5) =J
LET NMASH(L96) K
IF (L) LQ' (NSHOP)*GO TO 100
DO TO 30,FOR I -(1)(6)
COMPUTE NMHPS(fl)- SUM OF NMASH(MqI)vFOR EACH SHOP M
LET NMHPS(J) a NMHPSUI*SoO

30 LOOP C
100 RETURN

END x

)
x
x

Cx

SUBROUTINE TERMtIJtKtL#T)
LET TIME a T
LET SQMENx '4MENA(I)**2
ACC NMENA(1)9,$JMEN INTO "MENA(I)9CSMEN(I) ALL A-NNCE TME-NA(I)oP0$T

C~ FLQATF(J)
IF (J) LS (MNMI:NWl)t LET MNMEN(I) E
IF (K) EQ (I)# (0O TO 100
LET SOMEM NQC()*
LET SýiMNM 2 NOMlNMtL)**2
ACC NOMEM(L)t SQMEM INTO CNMEM(L)s CSMEM(L) ALL SINCE TNMEM(L)o
CADO -1.0
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ACC NOMNM(L)* SQMNM INTO CNMNM(L)* CSMNM(L) ALL SINCE TNMNM(L)o
CADD 1.0

100 RETURN
END

SUBROUTINE USEMN(loJoKoLtT)
LET TIME T
LET SOREP NQREP(K)**2
ACC NQREP(K)9SQREP INTO CQREP(K)PCSREP(K) ALL SINCE TQREP(K)*POST

C FLOATF(J)
IF (J) GR (MXREP(KI)p LET MXREP(K) z J

10 IF(L) GR(MXMLM(Kfl, LET MXMLM(K) sL

IF (L) GR(MAXLMCKfl, LET MAXLM(rK) zL

RETURN
END

SUBROUTINE USEP2(ItJtKtLtT)
IF (L) NE (0), GO TO 100
LET SQMLP a NMALP(I)**2
ACC NMALP(I)s SQMLP INTO CNMLP(li$CSMLP(I) ALL .SINCE TNMtrn(I)oADD

C-100
IF (J) GR MXMLP(I))% LET MXMLPUl =j

10.) RETURN
END

REPCRT UTIZRUs N)
x UTILIZATION AND QUEUE
x

K SHOP NiMSER, UTILIZATION AVG. MiEN AVAILABLE STO. D
x
x **

x M UTIL(Ml MEMEN(M)
x FOR EACH SHOP M

END
x

REPORT - DAY *SHIFT *1

NI
EVIATaION NUMBER OF MALFUNCTIC)NS WAITIING

M4EAN ST~).DEV, MAXIMUY

SO)MENIM) MNQ(Mi SDQ~m MAX!..M(M

L IN D
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C

SU13RUUTIN E ~Tol`Ri;I ,Jvr,kvL P )

LET T IME T
IF (J) CQ I .G) Tu 1
ACr 19U INTO CL4S(I (L~I) sINCE TCLAS(1)
IF(L) NE(2)9 C-0 TJ
LET CLS(I) 6
-,) TO 8

5 L E.T C L 5 ( 4
b IF 4P) EQ tt).() TO 1V'U

LET NUMLS(L) I~i~L
LET LATEH(L) D4ýhL ~UCHR(P)
GC TO 1C0

I~ l CC 1I IVCLWoUC~() SINCE TCLAS(I
LCLS(I)

R Ni

FUNC T ION Z Eký.o(CARO)
C MAKESý A RANKED SET A FIFO SET

LET ZEROs
RE. TUkN
E N


