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PREI’ACE

Because of the vast amount of Air Force resources devoted to
maintenance activities at base level and the relationship between these
activities and operational effectiveness, RAND las undertaken a number
of studies that examine ways of improring maintenance management.

The Base Operations-Maintenance {imulator (BOMS), described in
this Memorandum, was developed in connection with one of these studies,
known as Logistics Problem IV (LP-IV). A significent portion of the
LP-1IV methodology involved the construction of a man-machi;e simulation
model. As the work progressed, however, it became clear tnat this type
of simulation could not answer all the cuestions we wished to ask.
Therefore, the BOMS, in all-computer simuiation, was constructed to
supplement the man-mzchine simulation.

This Memorandum describes the simulater at two levels. The main
body contains a word deecription and a se: of flow charts of the simu-
lator's essential characteristics. A detailed and technical description,
intended primarily focr potential users of the simulator, appears in
the Appendix. The kinds of studies presently under way, which will be
presented in a subsequent Memcrandum, are enumerated in the Introductiorn.

This Memorandum should be of interest to personnel at Headquarters
USAF concerned with research and development of base maintenance policies,

and to operating commands concerned with short rang: planaing.
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SUMMARY

The computer program described below, the Base Operations-Main-
tenance Simuiator (BOMS), simulates the essential chcvacteristics cf
an Air Force Base 7: .%s present form it represents & SAC B-52/KC-135
organization, but it can, with slight modifications represent most other
single-base operations.

To study complex base maintenance manajement systems, analytical
techniques (e.g., linear and dynamic prograrming queueing theory) are,
as yet, of limited use. Sinulation 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 changes 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 ways 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 also 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 comvines 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, tnc minute-by-minute activities of the base. Then the
Analysis Program summarizes the output of the Main Program and prints
the reports.

The body o>f this Memorantum 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 SIHSCRIPT* language, which simulates the
principal characteristics of an Air Force aircraft baqe.v It was
written as a part of LP-IV** for use in RAND's studies of base
maintenaﬁce policies.

The 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-
pal tool for investigating base maintenance management. Two charac-
teristics of any management problem make analytical and judgmental
solutions very difficult ro 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 management 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
ma!functions), the time required to fix various malfunctions, and
flight lengths. As a result, we feel that, for the range of problems

we wish to investigate, 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.

[y .
I, K. Cohen, Design and Objectives of Laboratory Problem 1V,
The RAND Corporation, - -PR, January 196J3.




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 probleh
and to the clear determination of permissible assumptions.

In addition to understanding of the maintenence system gained by
building and using the BCMS, 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 1rrevocably 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. Regardless 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



substantially reduce the sfze of the maintenance force.

The results of these and other experiments discussed below
will be documented in a forthcoming publication.

Some other policies which could be {nvestigated with the BCMS
are:

d) shift policy -« e.g., vhen tc use overtime, when should
the shifc changes take place?

¢) Cannibalization -- e.g., wvhat is its value and when should
it be done?

f) Pre-emption (i.e., stopping work on one job in order to
conplete another) -- e.g., what {s its worth and when should {t
be done?

2. A device for measuring the sensitivity of measures of base
performance to change in selected {nput parameters. Ezamples of
the parameters which wa are currently studying are:

a) Manpower assfignments. Determining an efficient manniag
is a many-sided problem. Not only can the total number of men
available affect performance, but the dis:ribution of these men
among the different shops and among the different shifts can alsc
be important. We are currently using the BOMS to determine the
effects of various mannings.

b) Supply till-rate. The fill-rate (i.e., the percentage of
supply demands that can be met {mmediately upon demand) {s affected
not only by supply levels but also by the "pipeline'” time (the time
it takes to replace a part efther by repair at base or rasupply
from the depct). We are currently studying the ~ffects of variation
{r. this fill-rate.

¢) Manpower skills.  Since our model distinguf,les betwsen
vorkers on the basi{s of skill, v can mcasure the extent to wvhich
subst{tuting unskilled for skilled personnel ‘s econamical.

d) Flyin: Program. Here we wixh to deternine th§ effects of
various changes in the flying program, such as changes in the number
of training flights or changes in the level of ground and atrdborne

alert , and certain cosbinations of thn above vari{atfong.
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Other kinds of sensitivity tests that might be performed with

this simulator are investigation of the effects of delays ‘=.g.,

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

or czanibalization), 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 trOuBIe spots or
hottlenecks. The use of simulation as an "or-line" planning tool
has roused much interest, and in at least one case, was employed
in industry.* In an Air Force envircnment, 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 oécur? | |

b. -What are the consequences of proposed changes in the
flight program?

c. What are the ccnseQuences of proposed changes in resource
availabilities, where the changes can be either variations in time
(2.g., changing the distribution of men amongst shifts) or varia-
tions in the levels of availability.

d. When are the low activity 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 wmore useful function than ana-
lyzing the past. Predictiun permits quick and inexpensive insights
into the effects of policy changes and resource-allocation changes,
and pinpoints potential trouble spots before they occur. 7To ful-

fill all these purposes requires a device with flexibiiity. The

*
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 create the required flexibility. The simulator is,
to a degree, modular so that chosen blocks of logic representing decisionr
rules can be lifted out awi replaced by the policy to be tested. The
gchedule 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 :haracteristics of its operation (for example,
the number of aircraft, the number of each type of personnel available,
and whether missions are assigned tc a particular aircraft far in auvince
or immediately preceding the missions) are simply punched on cards by
the user prior to runnirg the simulator.

As the main body of this report shows, the simulator is a highly
detailed representation of a base. Perhaps we incorporated trivia.
But we felt that certain details absent from other models (e.g.,
bench repair and pre-ewption) should be incorporaced because of their
remotely possible effects on our simulations. Other RAND models,*
like BOMS, are simulators of base activities. But, inasmuéh as they
they were built for different purposes, and have different levels of
aggregation, they are, in effect, different mcdels. 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
Gecided to use the data already collected for the LP-IV man~ma§hine
simulation. If it was to be used as input without substantial
scaling and aggregating, the model would have to accommodate itself-

to the data.

*T. C. Smith, SAMSOM: Support-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, The RAND Corporation, RM-2374-FR (DDC No. AD 220605), May 1959.




.For a number cflregsons, the simulation process was broken into
three sepa:ate-program#f":he‘bata Generator Program, the Main Program,
aﬁd the Analysis Progrﬁm. The size of the model and the dimensions of
thé planned experiment (e.g;, number of shops, aircraft, parts, etc.)
were such that one largé program would have exceeded our computer's
remory.‘ 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 rerﬁnning the Main
Frogram. '

The simulator works by accepting a data tape containing the flying
schedule and all the pertinent data of the malfunctions which zve 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 dore. The main simulator uses this data, along
with its built-in rules, to '"play through" the various events in the
life history pf 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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11, THE DATA GENFRATOR PROGRAM

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., "Nou-critical
part 95 fails at the end of preflighf and requires two skilled men from
shop 5 to spend 1 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 for
repair (including bench resources when appropriate).

Step 3, Merge 2, combines the results of Merge 1 with the flying
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 unchanged. 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 1 aund
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;SZ/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 distributions
for each of the 975 parts on both aircraft. These distributions give
the probabiiity of failure, type of action required (repair in place,

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




repair, disposition of the part (discard or save znd repair), etc.
The Air Force data collectior 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 malfunctiouns.



I1I, 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 iaclude eveats 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 so;tie endogenously,
relying in part upon subroutines which perform specific tasks when |
called into action. Subroutines include "Start team action,'" "Stop

" (See "Explanation of Routines in

maintenance," "Priority of part.
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 migh% 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. 1 for a
flow chart of the flow of aircraft.) Subsequent shift changes occur

at eight~hour intervals to maintain 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-tail 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 nf 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 tc 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 tlie end of the preflight. If maintenance on a preflight mal-
function rontinues past sortie time, the aircraft will sortie immediately
after completion of mainterance. However, if maintenance is still in
process when the time to cancel the sortie arrives, an attempt is made
to sortie the aircraft by terminating non-critical malfunctions.
Critical malfunctions, though, will cancel the sortie, for they cannot
be stepred. If the aircraft sorties with non-critical malfunctions
outstanding, these malfunctions will be fixed at the ead of this sortie.

The aircraft remains on its sortie the required time, then lands.
If the sortie is a grcund alert, malfunctions will by discovered and
fixed during the sortie. After the sortie, the ajrcrafr 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 waitiag"). If the next sortie after ground alert




PO

U T S PN P

-13-

1s 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 downloaded 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. Otherwise 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 MAINTENANCE

Wheu attempting tco start work on a malfuaction or a team action
(e.g., upload, download, or service), the model assumes that two
types of resources may both be raquired 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 firat checks to
see if the required part, if any, is available (see Fig. 2 for chart
showing the flow of maintenance). 1If not, the malfunction is filed
in @ queue awaiting that part or, if the malfunction ie 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 wiy start on
a job. If unskilled men from any of the required shops are unaveilable,

a substitution of the corresponding ~kill!ed men will be attempted.
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If substitution Ls not possible and if the malfunction is critical,
a pra-emption wiil 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 deta:ls. If enough men cannot be found in any
of the sheps, the malfunction is filed in the queues of those shops.
When men become available, the malfﬁnctions in queues are removed by
any desirec priority rule, and work is started on them if enough men
aﬁd parts are available, »

When voth the required men and parts are available, work starts
immediately and ende after 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 Repaiir"),
arriving after a delay specified in the Initial Conditions Deck.

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

eiriving after its specified delay.

OTHER FEATURES

Shift Changes

Aftér 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 imnmediately to continue the work without interruption. If
eaough new men of the type required are not available in the next

shift. the old men work overtime until the critical ob is completed.
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If non-critical maintenance or bench repair extends past the allowable
overlap, it terminates and gdes to its proper queue.
After all the shops have been looked at in this termination
Jrocess, 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 sﬁmulationrby 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 depct for items that were
NRTS (not base reparable), condemned or consumed. Bench repairs
always require exactly ocne man from the proper shop. These men are
completely interchangeabie between flight-line work and bench repair,

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

Cannibalization

Cannibalization consists of removing from some fictitious
airéraft an out-of -stock part needed for a critical malfunction.
Cannibalization ncrmally 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 hsave 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.
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Pre-emption

Pre-emption occurs whea, during a critical malfunction, sub-
stitution fails to find enough wen. 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 fcund, reassigns men who are ialed by the pre-empting, and

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

Cancellations o

For each of the thrsa types ’ff dfties (training. air alert,
ground alert), Lhe,p*ograa a: 1 for- soeclflcatlnq ¢f maximum
allowable 1atene5° af ter wh*ch Lhe 5; cie rcels. Wnenm a sortie

cancels before ﬁrefllgﬁty ube progran 1gnoxes th ce malfductioné

~which would have been dxsgoverzd dhr*uﬁ p*?f¢xgn,;f_But ifvthe

prefiight occurs, the prefllghﬁtykscovered'maltunc,iqﬁs are {ixed

even though the cortié‘canteis.;-lﬁ’néither édéé dces £ﬁé~simu]ator

attend to malfunctions programmed for d.scovery dutlng pﬂstfllght.
‘Planes with only non-critical malfuncCLOns, fly their soxties.

The program checks ctlt;callpy at two times: at the latest time

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

times the plane has no outstanding critical malfunccions, it flies
a sortie, and all remaining malfunctions are designated 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 b: data cascading
out 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 accumulationm, collation, comparison,
and analysié»sqggests the wide spectrum of applications accessible to
the needs and interasts of diverse users. This program amply demon-
strates that feature of simulation which permits programming outputs
which<wou1d_be unavailabie from real-world data systems.

Qur 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 deiays which the work encounters at each shop. The over-
time, substitutions and number of pre-empts show the extent of special
measuces taken to complete jobza. Detailed explanations of this report

and all other reports appear on page 21.

2. MAircraft Statistics' indicates the amount oi maintenance
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. "MAircraft Status' shows the number of hours spent by each

aircraft in ecach of the possible statuses.

4. "Shop Utilization" lists man-hours used and the par cent

utilization for each shop during each shift.

5. "System Statistics' vnresents a selection of measures relating
to the base as a whole, such as number of late and cancelled sorties,

turnaround times, operaticnal ready rates, and others.
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A sample set of these. reports follows. B:fore each computer
cutput 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 irputs for these reports.
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SHOP STATISTICS

Shop No. -- Jdd-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 rot being large enough 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 average number of malfunctions

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

Man-hours Per Jortie -- The total man-hours expended on flignt

line malfunctions and bench repair divided by the total aircraft

landings.

GRD -- The Grand Averages are the simple means vf the numbers for
each shop. The Grand Standard Deviations are the standard deviations

of the numbers for each shop computed around grand averages.
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ALRCRAFT 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 afrcraft.

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

functions 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 Msintenance-RX ~- The number of hours spent in maintenance

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

functions outstanding.

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

‘(preflighf 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 ground alert.

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

malfunctions outstanding.

Await Sortie ~- Time spent waiting prios to a sortie with the

preflight and all preflight malfunctions completed.

o e
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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 used 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, aud 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.

§.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 1 will be
the mean of the seven Shift 1 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 utilizatirns 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 STATISTICS

Rumber c¢f lLate Sorties -~ A sortie is considered late if it takes
off any time after its scheduled take-off time.

Per Cent of Surties 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

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

Number of Fills -- If the part required is available
immediately on the firet try at maintenance, a fill is tallied in

this count.

Fill Rate -- Dividing the number of fills by the number of
demands yialds the fill-rate.

Sortie Count by Type of Sortie -- This is a count of rhe number
of landings during the period.

Stopping Post  light Maintenance to Start New Sortie

Attenpts -- The numbeir of times an attempt was made to
terminate maintenance on postflight malfunctions in crder to start

the preflight for the next sortie.

Succegses -- The number of times the above attempts were
successful by virtue of the fact that no outstanding malfunctions were

critical.

Tuern-Around Lata

Touchdown to Complection of All Maintenance -- The turn-

around time to the completion of all maintenance is the time from
landing to the completion of mairtenance on all malfunctions, or to
teminatior of maintenance in order to start the next sortic, whichever
happens first. The Average Time is the mean of all turn-arounds com-

pleted during the pericd, the Maximum and Mini.um times are the bigpest




and rmallest of the individual! turn-¢ :nds and the Scandard Deviation
is the standard deviation of the individual turn-around eround 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
RX, Flying, Ground Alert, G. A. Maint. - No RX, Standing, &rd Await

Sortie.
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Appendix A

OUTPUT TAPE FORMAT - EXOGENOUS EVENT TAPE

The format of the card images on ch:: izpe which is the input

to the Main Program is as below., Each sortie consists of one each

of the type 1 and 2 cards and as many pairs of type 3 and 4 cards

as there are malfunctions.

Type 1 Card - 1 per event
Cols, 1-3 - Event type¥*
Cols. 4-12 - Time of event (days, hours, minutes)
Cols. 13-16 - Tail number
Cols. 17-18 =~ Type of sortiekw
Type 2 Card - 1 per event (only for type 1 events, all
other event types have only the type 1 card)
g Cols. 1-6 - Length of sortie (hours)
% Cols. 7-16 - Time of this sortie (days, hours, minutes)
§ Cols. 17-26 - Time of next sortie (days, hours, minutes)
§ Cols. 27-29 - Type of next sortie¥¥
: Cols, 30-32 - Number of preflight malfunctions
Cols. 33-35 - Number of postflight malfunctions
Cols. 36-38 - Number of ground alert malfunctions
Type 3 & 4 Cards - 1 each per malfunction
Type 3
Cols. 1-5 - Total man hours requircd to fix (hours, mins.)
Cols. 6-7 - When discovered code¥¥k
Cols. 8-9 - Criticality (0 = non-critical, 1 = critical)
Cols. 10-11 - Overtime flag (same as 8-9)
Cols, 12-13 - NRTS flag (0 = remove and replace, 1 = NRTS)
Cols, 14-15 - Time of discoveryiik
i Cols, 16-19 - Part number (0 - 975) 0 if none (repair in place)
| Cols. 20-22 - Shop to do bench repair on part. 0 if part
nuisber (16-19) = 0, or NRTS (12-13) = 1
Cols. 23-27 - Time to do bench repair (hours, minut~s)
Jols. 28-29 - Number of different shops required to fix

For footnotes see page 36.




Type 4
Cols, 1-2 - Shop number of first shop required
Cols. 3-4 - Number of men required from first shop
Cols. 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.

#] = gortie; 2 = gtart of simulation; 3 = end of simulation;
4 = memory dump; 5 = analysis time,

*k-] = training sortie; 0 = ground alert; +1 = air alert.
***(0) = preflight; 1 = postflight; 6 = ground alert.

*%*kFor 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 2/3 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 shows 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

DETATLS OF THE MAIN PROGRAM




Table 1

VOCABULARY OF VARIABLES USED IN THE SIMULATOR

Following are the names given the SIMSCRIPT variables, the
definitions 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 Entity
CANAD Cannibalization flag MALFN
CANAR Cannibalization notice MALFN
CLSSP Part class MALFN
CRIT Criticality MALFN
DISCV* Discovery MALFN
FINTM Finish time MALFN
FG Not used
FQUES First in QUES MALFN
FREQS First in REQS MALFN
LQUES Last in QUES MALFN
LREQS Last in REQS MALFN
MAN Man MREQ
MFN Malfunction MIN, CLMIC
MLFIN Malfunction CARD
MREP? Man to repair part MALFN
MINR End of maintenance

notice MALFN
NOMEN Number of men MREQ
NORE? Not uszed
NRTS Not reparable this

geation MALFN
JTFLG Overtime flag MALFN
PART Part MALFN
PCANE Part cannibalized MIN
PMALM Predecessor in MALM CARD
PMALP Predecesrzor in MALP MALFN
PMLFN Predecessor in MLFN MALFN

- .
See page 45.

m/



Table I (cont'd)

Temporary Attributes (cont'd)

T s AR A

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 iu 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 MREQ
SMALM Successor in MALM CARD
SMALP Successor in MALP MALFN
SMLFN Successor in MLFN M-LFN
SQREP Successor in QREP REPAR
SQUES Successor in QUES CARD
SREQS Successor in REQS MREQ
SRIP Successor in RIP REPAR
STOVT Start of overtime MALFN
SUB Substitute MREQ
SWIP Successor in WIP CARD
TDISC Time of discovery MALFN
TLNO Tai! number MALFN
TREPP Time to repair the MALDIN

part

SRR P e Ty g TV U




Varisble Neme

1 AC
2 PRT
3 SHOP
7 RSHP
8 ENDSE
9 TCURS
10 TMNXS
11 TYFLS
11 TYNXS
. PFLAG
12 NPREM

13 SELEN
14 NOOSM
14 NREDX

15 CLAS

15 PREFN
16 NOPTM
17 NOWEP
18 SENOO
18 SENON
13 MAXMN
20 ™POT
21 DELAG
22 PODLA
23 NWIP

24 FMLFN

26 SACST
26 PACST

Table I (cont'd)

Permanent System Variables

Definition

Aircraft

Part

Shop

Rush perc-~ntage

End of sortie

Type of current sortie
Time of next sortie
Type of following surtie
Type of next sortie
Preflight flag

Number of preflight mal-
rinctions

Sortie length

Number of ouustanding
malfunctions

Number of red-x (critical)
malfunciions

Class of aircraft
Preflight finished flag
Number of part malfunctic:as
First a/c with no weapuns
Sortie number, old

Sortie number, new

Not used

Time to do a postflight
Delay from depot
Postflight delay

Number of work in process

Fi{rst malfunction in MLFN

Successor aircraft iu ACST

Atcribute of Entity

Entity
Entity
Entity
System
aC
AC
AC
AC
AC
AC

AC, SENON(AC)
or SENOO(AC)

AC, SENON(AC)
or SENOO(AC)

AC
AC

AC
AC
AC

System

AC
AC

System
System
System
SHOP

AC, SENON(AC)
or SENDO(AC)

AC

Predecessor aircraft in ACST AC




Varirable Name

fa.le I (cont'd)

27
28
29
29
30
30
30

31
32
33
34
35
36
37
38
39
40
L2

/,

43

44

45

46
47
48
49

FWIP

PREDY
FMALP
LMALP
NPRTA
NCANB
NMALP

SHPDY
NQREP
DTCAN
NTEAM
SFTNO
FSAT

FACST
NMASD
OVIMH
FLAG

NACST
NAOCP

NACCM

NACMN

LTP
KORE
TACT™
NCAMN
WHERE

ENDSH
NOMNM

Definition

First card in WIP

Pre-empt delay time

First malfunction in MALP
Last malfunction in MALP
Number of parts available
Number of cannibalizations

Numbrr of malfunctions
waiting for a part

Shop delay

Number of reparables in QREF
Delay to cannibalize

Number of teams

Shift number

First Saturday

First aircraft in ACST
Number of men, weekday
Overtime manhours

Flag for shift change
Number of aircraft standing

Number of aircraft out of
commission, parts

Number nf aircraft out of
commission, maintenance

Number of aivcraft out of
commission, men

LTPRE notice
Number of locations to dump
Trace time (for debugging)

Number of ground alert
malfunctions

Where
End of shift

Numbeyr of man malfunctions

Termanent System Variables (cont'd)

Attribute of Entity

SHOP
System
) XU
PRT
PRT
PRT
PRT

Ssstem
SHop
System
Dummy
System
System
System
SHOP, SHIFT
SHOP
System
System

System

System

System

AC
System
System

AC, SENON(AC)
or SENOO(AC)

System
System

AC




Variabie Name

42~

Table I (cont'd)

53

55
56
56
57
57
61
62
63
63
64
65
66

66
67

68

69

70
71
72
73

74
75
76
77
78
79

HOMEN

QVLAP
FQREP
LQREP
FRIP

LRIP

NMASE
MISSD
FMALM
LMALM
NMENA
MAXLT
IDYCL

ISECL

NRIP

LACST
FSUN

TMPRT
NPOSM

TMFLS
WEPST
SHPNO
NOMN
SKLL
TIMET

Definition

Number of maintenance
malfunctions

Overlap for overtime
First reparable in QREP
Last reparable in QREP
First reparable in RIP
Last reparable in RIP
Number of men, weekend
Not used

First malfunction in MALM
Last malfunction in MALM
Number of men available
Maximum lateness

Indicator to destroy ''cancel
sortie"

Indicator scrtie canceled

Number of malfunctions
waiting for men

Number of reparables in
process

Last malfunction in MLFN

Last aircraft in ACST
First Sunday
Time to do a preflight

Number of postflight
malfunctions

Time of following sortie
Weapon status

Shop number

Number of men

Skill

Time of team action

Pe rmanent System Variables (cont'd)

Attribute of Entity

AC

System

SHOP

SHOP

SHOP

SHOP

SHOP, SHIFT

SHOP
SHOP
SHOP
Dummy
AC

AC
SHOP

SHOP

AC, SENON(AC)
or SENOO(AC)

System
System

System

AC, SENON(AC)
or SENOO(AC)

AC
AC
Dummy
Dummy

Dummy



TP

Variable Name

43~

Table I (cont'd)

Permanent System Variables {cont'd)

80 NACWW

81 RUN
82 NS
83 BIG

84 BIGTM

Definition

Number of aircraft with
weapons

Run nunber
Tail number scheduling flag

lLocation of longest
malfunction

Length of longest
malfunction

Attribute of Entity

System

System
System
AC

AC
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Table 13

DISCOVERY (RISCV) CODES

These are the posclible values of :ihe attribute DISCV, which

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

Code When Malfunction Discovered

— -

Preflight
Postflight

Not used

Upload Action
Download Action

Service Action

0
1
2
3
4
5
6

Groud Alert




Table IIT
VOCABULARY OF ROUTINES USED IN THE SIMULATOR

The following is a list of all the routines in the Main Program.

EXOGENOUS EVENTS
DUMPP -- dump

ENDEM --
SORTI --
START --

end simulation
sortie (read input)
starc

*ek
ENDOGENOUS EVENTS
(temporary event notices)

CALLM -- call maintenance

CANAR -- cannibalize

CMIC -- call maintenance

CLSE -- cancel sortie

LTPRE -- latest time to preflight

MIN -- maintenance

PDLAY -- postflight delay

POSFL -- postflight

PREFL -- preflight

PTARR -- part arrival (from depot)

PTREP -- part repair

REPAR -- reparable part arrival
(from flightline to shop}

SHIFT -- shift

SORTE -~ sortic

WISOR -- wait for sortie

FUNCTIONS

PCARD (CARD) -~- privrity ot card

ZERO) (CARDY - zero
REFURTS
INTLZ -- dnitialization reporet

FRRR (N) -- erzor report

®

SUBRDUTILES = rogp o0
* ¥

ENDOCENQUS EVENTS

SUBRDUTINES*

BENCH -~ bench

CANCL -- cancel

CLASS -~ classify

CREFT -- create part repalr

DELAY -~ delay

DOPRE -« do pre-emption

FCRDM -- file card in malfunc-
tions waiting for mer

FCRDW -- file card in work in
process

MTCE -- maintenance

ouT -~- out

PREFT -- preflight

PREMP -- pre-empt

PTYMR -- priority of men

PTYPR -- priority of part

PTYRR -- priority of reparable

RCRI:M -- remove card from
waiting for men

RCRDW -- remove card from work
In process

RNM -- remove and Jdestroy
mal {unction

SPORL -~ start postflich:

STEAM -« start team action

STNXS -- start next sortie

STONT -+ s m2intenance

TERM -+ terminate maintenance

VS EMN -- uEe men

USEPT - - une patt

ERR SRS & %14

Soactivity

® ¢nd S f oan activity

.




THE_INITIAL CONOITIONS DECK

The {aitial conditions deck is a package of punched cards which
are ingserted at the end of the main deck. The ini:i¢l valve of the
permarient system variables can he changed for each rua of the deck,
thereby changing the outcome of each run. The permenent system
variadles are each assigned an array numiber, and the initialization
deck must include &«ll array numbers in sequence.* A report is generated
vith each run which lists the currently used input values for each
permanent variable (see sample on page after next).

Some of the variabies always are set to zero at the beginning of
each run, and change their values as simulated time increases. See a
copy ot the Initialization Report for the names of the variables set
to zero.

The array numbers and nanes shown in the right-hand column on
the next page are cet to the desired initial figure, not necessarily
zero, but change during the running of the prograw.

The left-hand column shows those psrmanent system attribur-s
which are set tc 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 & star.

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

pirts available, or the time to do a preflight, postilight, etc.

*
See Ho M, Markowitz, B. Hausnecr, H. W. Karr, SIMSCRIPT:
A Simulation Programming lianguage, RM-31310-PR, November 1552,
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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.

1 AC 19 MAXMN
2 PRT 37 FACST
3 SHOP 42 NACST
17 NOWEP 70 LACST
20 TMPOT* 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 TACT™
55 OVLAP
72 IMPRT*
61 RUN
34 NTEAM
75 TIMET
65 MAXLT¥
76 SHPNO
77 NOMN
78 SKLIL
38 NMASD*
61 NMASE¥

— A —~————. ———

*
Variables whose inirial cvondition can affect the results of
a run.
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INPUT VALUES FOR INITIAL CONDITIONS (CONT'D)

SUBSCRIPTED VARIABLES

OOLBLE

SHIFT NUMBER

AND

SHOP

ATTRIBUTES OF

61 NMASE
SHIFT2 SHIFTY

SHIFTY1

38 NMASD
SHIFT2 SHIFT)

SHIFT1

SHOP
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WO.K CENTFR_CODING

The present simulator allows for the manning of 44 shops.
These shops correspond roughly to the SAC Work Centers required to
maintain aircraft. A work center is given twoc numbers in the simulator
to differentiate between skilled and unskilled men. The stilled
portion of a shop is denoted by an odd number, and the succeeding

even number denotes the unskilled portion of that shop.

} Simulaior
SAC Work Center SAC Code Shop Number
Armament cnd Electronics Skilled Unskilled
Radio comnunication 26310 1 2
Electronic-navigatién equipment 26320 3 4
ECM 26330 5 0
Bomb/navigation 26410 7 8
rAutopilot flight control 26420 9 10
Photo 26430 | 11 12
Fire control 26510 i3 14
Weapon system 26520 15 16
Fi2ld Maintenance
Unit change (engine flight ligng) a1l 17 18
Engine shop 24212 43 44
A/C repair and reclamation 24310 19 20
Fuel system 24320 21 22
Pneudraulic 24420 23 24
Iuflight refueling 24430 25 25
Electric 24449 27 28
Instrument 24450 23 30
Structural repair 4520 31 3z
Survival equipment 24550 33 34
Wheel and tire 24370 35 36
s
Servicing and handling 21830 37 38
MMS
Weapon loading teams 41 42
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EXPLANATION OF ROUTINES IN SIMULATOR
SUBRCUTLMNE BENCH (M)
CALLED by USEMN to start bench work on rurarables waiting in

queues, if any. CALLS CREPT tc create and csuse repair.

ENDOG EVENT CAILM
CAUSED by TERM to attempt to start maintenance uging men made
aveilavle during pre-emption. CALLS USEMY to determine what work can

be started.

ENDOG EVENT CANAB

CAUSED by MICE to start a remove action on a fictitious aircraft.
It tests to determine if the part has tzcome available since this event
was caused, if so, no action is necessary. If no part is available yat,
it sets the remove time at 610 of the remove anc replace tiwe, and

CALLS MTCE to start the remcve action.

SUBROUTINE CANCL (I)

CALLED by PREFT to cancel scrtie if it is found that the aircraft
can not finish the preflight in time to sortie, Or CALLED by (LSE to
cancel the sortie if it is already the latest time to scrtie and rirx-
craft is not ready. CALLS ROM to destroy any malfunctions that have

not been discovered

SUBROUTINE CLASS (I)

CALLED Ly TERM if maintenauce is being sctopped; or CALLED by MIN
at the end of maintenance 3if there are outstanding malfunctions, orx
CALLED by MTUF after ecach malfunction. Sets class of aircraft to 2
if there are any malfunctions currentlv being worked on, sets class to
2 if there ar2 any malfunctions waiting for men, or sets zlasgs to 1 if

there are any malfunctions waiting for parts.

ENDUC EVENT CLMTC

CAUSED by WTSOR if sortie is a groucd alert ir order to CALL MICE
at the proper day to start work on ground alert melfunctions. Or
CAUSED by PREFT tc call MICR for malfunctions discovered 1/3 or 2/2

throush preflight. Or CAUSED by MICE if the nurber of men required
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exceeded the maximum ever available, and the nunber required was re-

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

ENDOG EVENT CLSE

CAUSED by SORTI tc occur at the time the a/c should fly or the
event will be cancelled. If afrcraft has already taken off or sortie
is a'ready cancelled, nothing happens. If preflight is not finished,
CALL CANCL., If preflight is finished CALL STOMT to stop maintenance
if no critical malfunctions exist. If critical malfunctions exist

CALL CANCL, otherwise CAUSE WISOR.

SUBROUTINE CREPT(REPAR)

CALLED by BENCH to start work on 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 PIREP 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 maintenance is set.

SUBROUTINE DOPRE(L,M,B)

CALLED by MICE to do the pre-emption s2 that maintenance on a
critical malfunction can proceed. It pre-empts only from bench repairs
first, then if there are still not enough men, it pre-empts from f£light
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 maxe the mer. available.

EXOG EVENT IXMPP
The dump calls CORE for a print of memory at the time specified

nn the event tape,

EX0OG EVENT ENDSM

The event to end the simulation,




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

printed report, and suppiies = CORE memory dump.

REPORT ERRR (N}
Called by ERR(N). Prints the numpoer of the error.

SUBROUTINE FCRDM(L,M)

CALLED by MICE if men are not available to start maintenance or
CALLED by TERM if men are being pre-empted. Files the card of the mal-
functior in a set of malfunctions waiting for men of a particular shop,

and in the set of queues of the malfunction.

SUBROUTINE FCRIW (L ,M)
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 SORTI 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 waintenance,
it CALLS STOMI to attempt to stop any maintenance. Ii w-ifunctions
are critical, work on them continues, but if there are no critical mal-
functions, STNXS is called to start the next cortie. If aircraft is in

any other status, no action is taken,

SUBKOUTINE MTCE(L,NN)

This routine attempts to start maintenance on a flight line mal-
function., CALLED by CANAB to start remcving a part from a iicticious
aircraft for a cannibalization, CALLED by CLMIC to start on malfunctions
discovered 1/3 or 2/3 througn preflight, or to start maintenance on
malfunctions discovered during ground alert., Or CALLED by CLMIC to
recall MICE after reducing the number of men requived if th: maximum
sver available had been exceeded. CALLED by MIN after the remove

action of a canabalization in order to stert the remove and replace
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action. CALLED by PDLAY to start maintenance on postflight malfunc-
tions. CALLED by PREFL to start work on malfunctions discovered at
the end of preflight. 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 1 - 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 cavnibalization (part is available since
it had just been cannibalized), or if the required part is availsble in
base stock, no action is taken (see Part II for man availability).

If part not available, CALL PTYPR which sets th~ priority for the
part. The malfunction is filed in a set of malfunctions waiting for
the 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 uext 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 1if not enough available but a substitution of
skiii:d 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 FCROW to file the malfunction in work in
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 FCRIM to file it in malfunction

waiting for men, and proceed to part IV. If the malfunction is critical,




CALL PREMP to check possibility of a pre-emption. If not possible,
CALL FCRDM to file the malfunctivn inco the set waiting for men and
proceed to Part IV. 1If pre-emption is possible, CALL RCRDM to remove
from the set of malfunctions waiting men (it may or may not be a member
of the set). CAL], FCRDW to file the malfunction in work in process for
each required shop. CALL DOPRE to do the actual pre-emption of men.

Part II1 - 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 MIN,
the end ui maintenance at finish time. If it is a regular preflight,
postflight or grourd alecrt malfunction, increase the number of mainten-
ance malfunctions on the aircraft. 7Tf no part was required, CALL 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 reparabi: at the shop, after maintenance is completed plus a
delay zime. If the part is NRIS, CAUSE PTARR, the arrival of a new
part from the depot. CALL CLASS to classify the aircraft, If this
is the start 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 men malfunctions.
Check if men will ever be availabie to do the maintenance. If men can
never be available becausz the number required exceeds the maximum ever
available, reduce the men required to the maximum. CAUSE CLMIC to
recall MTCE to try again to start maintenance. If men should be avali-
able at some time, CALL CLASS to classify the aircraft.

CALI. CLASS to classify the aircraft.

ENDOG EVENT MIN

End of maintenance, CAUSED by MICE 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 not reassign men. If not completed on
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overtime, the men are returned to their respective shops. CALL USEMN
to attempt to assign new work to the available men. If this was a
cannibalization, then do not reassign these men, but CALL MICE to start
the replace action with them.

1f 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 ocutstanding malfunctions and the wn-
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 malfuncticns, CALL CLASS to classify
the aircraft, If this maintenance was on the last preflight malfunc-
tion, CAUSE WISOR either now or later, depending on the sortie time.

If the aircraft is not in preflight, aad still has sutstanding mal-
functions, CALL CLAS5 to classify the aircraft. If this was the end
of maintenance on a grou~I glert malfunction, classify the aircrait
back on ground alert,

If an end of uplu~d action, CALL PREFL to start a preflight. If
the end of a download action, CALL STNXS to start the next sortie, If
this maintenance is the end of a service actior, and the current sortie
was an air alert or & tralning mission, CALL SPOFL co start postflizht,
But if, after a service action, the current sortie was a ground alert,
CALL STEAM to download (if necessary). Otherwis: CALL STNXS to attempt

to start the next sortie.

SUBROUTINE CUT (A,B,C,D,E)
Called by all routines with 4 words of information which wili be

stored on the binary tape.

FUNCTION PCARD (CARD)
Sets the priority of a card equal to the priorvity of the corres-

ponding malfunction,

ENDOG EVENT PDLAY
End of postflight delay, CAUSED by POSK¥L if there are postflight
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malfunctions. CALL MICE to attempt to start work on esch 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 ¢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 1. .s not necessary then STNXS is CALLED to start next sortie.

ENDOG LVENT PREFL

End of preflight, CAUSED by PREFT., Discovers preflight malfunc-
ticns and CALLS MICE for each, and increases the number of red-x for
each critical one. If there ~re no outstanding malfunctions it CAUSES

WISOR at the prorer time,

SUBROUTINE PREFT(I)

Start of a preflight, CALLED by SORY" if ~crafct is standing when
sortie 1s read in, and it does not need an :, :d. CALLED by MIN if
when read in the aircraft needed an upload action. CALLED by SORTE
when sircraft vas on ground alert and is going next on an air alert
since it then will not need service or uplcadirg or dovmloading 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
acrion, If this sortte has already been cancelled, file aircraft in
standing., 1f there is time to do the preflight, CAUSE PREFL for end
of preflight time and CAUSE CLMIC for those malfunctions discovered
1/3 or 2/3 throush preflight. If too late for preflight, CALL CANCL

and file airceraft in standing,

SUBROUTINE PREMP (L ,M,X)

CALLED bty MICE when encugh men are not availablce for a critical
waltunstion, Determine {7 pre-cmption {8 possible by seeing if hench
vepairs coald free che teouired nuaber of men,  If still not enough men,

it then cheeks whior» flight line malfunctioas cau be stopped. 1f men
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can be made available it notes that pre-emption is possible. But if
it finds that pre-empting can not furnish enough men, it notes then

that pre-emption is not possible.

ENDOG EVENT PTARR

Part arrival from depot, CAUSED by MICE 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 PTREFP

End of bench repair, CAUSED by CREPT. Increases the number of
parts available by one, increases tne men available in the shop used
by one, and decreases by one the number of reparables in 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: newly freed man.

SUBROUTINE PTYMR (L,M)
CALLED by MICE and FCRDM. Sets the pricrity to use men required

for a malfunction.

SUBROUTINE PTYPR (L,N)
CALLED by MICE. Sets the priority to use a pa:t when it becomes

available.

SUBROUTINE PTYRR (REPAR}

CALLED by CREFT if th. reparable had been in queue or CALLED by
QEPAR if the reparable has just arrived at the shop. Sets the priority
of the reparable cqual o the present tim~, making the queue a tirsre-
in tirst-out discipline,

SUBROUTINE RCRDM (L,M)

CALLED by MICE when maintenance is started, or CALLED by STOMT

when a malfunction is not critical and is being postponed.  Removes

the card of the maltunction trom the set of maltunctions waiting tor




-$3-

men of the required shop and from the set of queues of the malfunction.

Reduces the number of malfunctions waiting for wen of the shcp.

SUBROUTINE RCRDW (L,M)

CALLED by MIN at the end of maintenance or CALLED by TEEM vhen
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 RIM (I,J,L)

CALLED by MIN 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.

ENDOG EVENT REPAR

The end of shipment of a ruparable to the shop, CAUSED by MICE
when maintenance begins. If the man to repair is available CREPT is
CALLED to start the bench vrepair. If the man to repair is unot available,
PTYRR 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
routire, After this SHIFT is CAUSED by itself. Shift aumber is changed
tc 1, 2, or 3 and it is determined if time is a weekday or a wevkend.
Al!l sho s are manned with the nunber of men specitied for the prrticular
dav and shifte All bench vork is stopped by filing work in a queue of
reparables of cach shop urleass bench work can Lo finighed within a
specitied overlap tilme. Work 1o procegs toeach shop is roriinated
by CALLING TERM unlvss held on overtime or reestarted imecediately us
tollows: It 0 service action or o cround alert saltusction, continue
on overtime, 1t g maltunction van be completed within the overlayp
time, continie on overtime. It o0 mactunction ds critilcal, agsivn new
sen dnmediotely, but 1t enough pew men dare not oavaiiabie, then continue

on overtime.  Then CALL USEMN to 11y to assion the remsioing new =on
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to the malfunctions that had veen terminsted, to waiting maifunctions
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 WISOR., If the sortie was a train-
ing mission or an air alert, STEAM is CALLED to start a service action.
Otherwise the current sorii~- was a ground alert: If the foll.owing
sortie of the aircraft will be a ground alert or an air alert, the
present sortie is finished, and i{f the next sortie has been read in,
PREFT is CALLED to start preflight for this next sor...; i: not read
in, the aircraft is placed in standing. However if the current ground
al~rt aircraft is next going on a training mission, STEAM is CALLED to

start a service redicing the amount of fuel,

EX0OG 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 & 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 aircratt is presently
in standing, remove it from standing and CALL STEAM to start anr upload
if weapons are required aid are not already on board, or CALL PREFT to
stort (he preflight, If the aivcraft 1s in any other catepory, CAUSE
LTFRF, which agoin trys to preflisnt at the latest rime to get the air-

craft ready.

SUBROUTINE SPOFL ‘1)
Start or postilisbe, CALLED by MTN st the evd ot service. Cloassities

e alroratt tnte posttlicht oand CAUSES _f_’i)_;i}'i,, the ead o1 posttlicht,

atter the proper postiiiht time,

FXOG EVENT STAKS
The start ot sfualation, Sets the tirat Satuvdy an? the tirst

> H [ o P . .
Surday o oocaut forhe el itoated I The sorftiaiis crlen, and
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CAUSES GHIFT imaediately to man each shop with the men for that day
and hi £t .

SUBROUTINE STEAM(I,J)

The attempt to start upload, download or service team action.
CALLED by MIN 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
download is necessary. CALLED by SORTI when the sortie data is read
in and the aircraft ioc ready to start an upload. CALYLED by SORTE at
the end of an air alert or trainuing mission to service and CALLED by
SORTE 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 necesaary. A critics] malfunction is created,
setting its repair time, shops, men, and skiils, depending on the type
of action. MICE 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 aircraft with weapons is decreased.

SUBROUTINE STNXG(1)

Attempt to start the next sortie. CALLED by LTPRE if the aircraft
is in post{lipght delay or postflight maintenance ur waiting men or parts
for pestflicht maintenance and there are no critfcal malfunctions.
CALLED by MIN at the end of postfl.ght maintvnance. CALLED by POSFL
at the end of postflignt and there are no postflight malfunctiouns and
no download necessary. If a dewnload is necescary, CALL STEAM to start
the Jdownload acraon,  If the next sortie data has not been read in, file
the adrcrart dn standing, Otherwise, if the next sortie needr weapons,
CALL STEAM to stari the upload action, If no weapons required, CALL

PREFT to start preflisht on the next sortie.

SUBROUTINE STOMT {1.,K,CI)
Av attempt to stop aaintenance. CALLED bty CLSE to stop pretfiizhi
wtintenance at the =azfmun tate take-oftf time, or CALLED by LTPRE (o

Aop post EHE Rt madntenance ot the latest tine to start o preflishe toe

the et sorties It any critical malfunctions exist, the mainterance
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must continue. If no critical maitunctions exist work can he stopped.
Ary remaining preflight malfunctions are changed to pustflight mai-
functions on this sortie, or any remsining postflight maslfunctions are
changed to postflight malfunctiong after the foliowing sortie., For
those malfunctions that are in process, TERM 1s CALLED to termiaate.
maintenance. An:d those malfunctiones waiting in a gueues Ior wen are

removed from the queues by CALLING RCRIM.

SUBROUTINE TERM(T.,MM,J)

Termination of maintenance, CALLED by DOPRE when pre-emption of
men is necessary and peseible. CALLED by STOMI in order to sortie or
start the next preflight on time. Or CALLED by SHIFT if the mainten- -
ance is not critical and would extend past the overlap time. Repair
time 1s changed to the amount of repair time remaining. The MIN event
is CANCELLED, ggggg is CALLED to resove the malfunction from work in
process of each shop. When called by SHIFT or DOPRE, FCRDM is
CALLED to file the malfunctinn inte the set waiting for men of its re-
quired shops. When CALLED by DCPRE, CALIM is CAUSED to attempt o use
men made available dh?ing pre-emption. And when CALLED by STOMT, USEMN

is CALLED to attempt to nse the newly freed men. Then the aircrait

mairntenance mslfunctions are decreased, and the number of man malfunc-

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

SUBKOUTINE USEMN(M)

Ar. attempc to use available men. GCALLEID by MIN at the end of
maintenance, CALLED by TERM when men are freed by stopping work on
other malfunctions. CALLED by CALLM to see if men made free by pre-
emption can work on other mainteaauce. Or CALLED by SHI¥YL to attempt
to assipn the new men vho were not put to work fmmedlately on jobs in
process, If there are malfunctions waiting for the avsilable men,
MICE is CALLED tc attempt to start maintenance., If, after starting
~s many maiutenance jobs as possible, men ure stili aveilable, BENCH

is CALLID to wvepalr waiting parts, 1f any.

SUBROUTINE USEPT(K,J)

An attempt £n use a part. CALLER by PTREP when vepalr of a part
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is finished. Or CALLED by PTARR vhen u part arrives from the depot.
I7 there are any outstanding cannibalizations of the part, the part is
replaced on & ficticious aircraft., If there were no cannibalizatlions,
it secarches for any malfunctions waiting for the part. I1f none, the
part remains in Lase scock., If any wzlfunctions were waiting for the

part, MICF is CALLED to attempt to start maintenance,

ZNDOG EVENT WISOR

. - End of wait for sortie. CAUSED by PREFL if there are no malfunc-
tions to fix before sortie time. CAUSED by CLSE if simulated time is
nast gortie time and non critical malfunctiouns have teen stopped. Or
CAUSED oy MIN at the e¢nd of preflight maintenance. If the sortie has
‘alreadyrbeen'cancelled, file the aircraft in standing. If not cancelled,
CAUSE SORTE, the end of thea scrtie to occur after the proper sortie
tength., If this sortie is a ground alert, CAUSE CLMIC to call mainten-

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

FUNCTION ZERO (CAKD)

Makes s ranked set a first-in first-out set.
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Appendix C

EXPLANATION OF MESSAGES OR THE ANALYSIS TAYE

Exrlanation

# Routine Words
8§ CANCL I After a girtie has beern cancelled and the
TYNXS(I) smalfunctions removed and destroyed, iist the
TMRNXS{I)} aircrafl rumber, tvpe of sortje, :nd the time
it was scheduled tc take off,
9 CLASS I When reclassifying an aircraft, {f there are
CLAS{I) part malfunctions. man melfunctions, or it
NREEX(I) is in mzintenance, list the 2ircraft number,
the class of the aixcraft, and the number of
critical malfunctions.
11 CIMTC 1 After mzintenanca has been started cr attempt-
N ed on malfunctions discovered during preflight
CLSSP(L} or during a ground alert, list the aircraft
K nuwber, the part, a fliag showing if the mal-
function is waiting for the part (CLSSE(L)=1},
and a flag shouing if chis sttempt is mevely
8 retry ST starting msintecaancs (K=1),
1 CREPY M ‘Afier the staxt of every bench repair, list
RMENA{M)  the shop used, the men left svsilable in
NRIZ(M}  these shops, the aumber of repavables in this
NQRE2{(¥) . =chop, and the reparables in queue in this shop.

39 CREPT M- When dving a2 pre-emption from bench repairz,

' NRIP{M) . iist the shop, the decressed numbdsr of re-
NGQREP\M) vperables in procesc, sud the increased number
- of reparzbles in queue.

38 ENDSM ~- When the end of zimulation time arrives,
routice 38 zhows zero, which is the signal
that simulasion is over.

13 FCPDM M ~ After a malfunctior is filed in each required

NMALM(M)  shop to wait for men, list the shop, the num-

FLAG ber of malfunctions waiting men of that shop,
2nd a flag showing 1f this filing in queue is
happening at a shift cheange (FLAG=1).

14 FCRDW M Wher work begins, a card is filed in each

‘ NWLIP (M) shop in use, the shop and nuaber of jcbs in
process is listed,
r—
All rlags are either 0 or 1. O indicates the no or not condition
and 1 the can or yes condition,

[ Y TR
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¢ Routine Words E£xplanstion
37 LTFRE I At the latest. time to start a preflight on a
CLAS(I) nevw sortie, an attempt to start the new sortie
CI iz made. The aircraft number, the classifica-
tion of the aircratr, and a flag showing 1if
the preflight can be started is listed.
3 WMICE M At the start of maintenance, if both men and
' NMENA(M) parts are found available, list the shop num-
SUB(B) ber, the new number of men availabie 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 tzken place.
7 MICE M When extra men are brought from home to work
EXTRA when there are ..ot enough men ever -- list
the shop and number ¢f extra men.
4 MICE H &fter the start of maintenance is atrempted,
NOMEM(T ) whether both men and parts were availchle to
NOMMM(T) start or not, list the aircraft that is to be
NOPTM(I) worked on, ~he sumber of maintenance malfuuc-
tions; man malfu-ctions and part malfunctions.
4 MICE N Also list the part required (if any), N(=1
NC if this is a cannibalizatioa, the number of
NPRTA(N) parts available for this part, and the num-
NMALP(N)  her of malfunctions waiting for that part,
4 MICE NCANB(N) And list the aumber of cannibalizacions of
M1 * this parv, MI=l if me~ wers fnund avaiiable,
KX the fype of the malfunction; and the number
NREDX(I) of critical malfunction on tnis aircraft.
5 MIN MM At the end of maintenance, when men are re-
NMENA (MM) =curned to their shops, iist the shop, the new
SUB(X) number of men aveiiable for tbis shop, and the
number of men substituted,
39 MTN M At the eud of maintenance. if men worked cver-
OVIMH time, list the shop and the overtime hours
worked,
6 HMIN I At the end of maintensnce, list the aircraft
NOMNM(I) - nuwmber, the number of maw molfunctions, main-
NOMEM(I) tenance malfunctions, and part malfunctions
NOPTH/I) left or the aircraft. '
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# Routine words Explanation _
6 MIN CLAS(I) At the end of maintecnance, list the classi-
NREDX(I) fication of the aircraft, the number of cri-
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 mainten-
CLSSP(L) ance is attempted on each pos-flight malfunc-
tion, list the part r2quired and a tlag show-
ing if the malfunct:on is waiting for the part
(CLSSP(L)=1).
16 POSFL 1 At the end of postflight when malfunctions
NOOSM(1) are discovered and before a delay or a down-
NREDX(I) load, list the aircraft number, the number cof
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 mainten-
NOOSM(IX) ance or wait for sortie starts, list the air-
CLAS(IX) craft, the number of outstanding maliunctions,
NREDX(IX) the class of the aircraft, and the number of
critical malfunctions in the aircraf:,
24 PREFT I After the attempt to start a preflight, list
CLAS(I) the aircraft, its classification, and the
NACST number of A/C standing.
13 PTREP M At the end of bench repaii, after the man has
NMENA(M) been returned and the reparables in process
NRIP (M) decreased, list the shop, the men availashle,
N the number of reparables in process and the
part which was just repaired.
2 RCRIM M When a malfunction is removed from queue,
NMALM(M) list the shop, ch: new number of malfunctions
I waiting for men of the shop, the aircraft
NOMNM(I) with this malfunction, and the number of man
malfunctions left on that aircraft,
20 RCRDW M A<ter 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 attenpt has been made to start bench
NQREP(M) repair on a reparable, list the shop, number
NMENA(M) of vreparables in queue, and the number of men
available in the shop.
10 RUSH KJ When a preflight or postflight malfunction
R is to be completed ir less time than required
so that a sortie will not be cancellied, 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 SHIFY 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 avcilable.
23 SORTE I At the ¢nd of each sortie, list the aircraft
NACST number, the number of aircraft standing, the
CLAS(T) classification of the aircraft thet has just
TCURS(1)+2 finished the scrtie, and the type of sorcie.
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 simulacion, the first Satur;
NSHCP day and the nuaber of shops is Jisted.
28 START NMASD(M,1) At the start cf simulation, the week day
NMASD(M,2) manning for all three shifts is iisted along
NMASD(M,3) with the shop number,
M
28 START NMASE(M,1) At the start of simulation, the weekend man-
NMASE (M,2) ning for the three shifts is listed {or each
NMASE(M,3) shop, plus the shop number,
M
29 STEAM 1 When the start of tear action is attempted,
CLAS(I) list the aircraft number, the classification
NACWW of the aircraft, the number of aircraft with
NACST weapons and the nmunber of airvcraft 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, lisgt the
part, and the number of malfunctions waiting
for the part.
33 STOMT I This message appears if s successful attempt
299 has becn made to stop maintenance and start
the next sortie,
39 TERM M Wher. 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 shcp 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 NRIP (M) When men have been made available and an
NQREP(M) attcmpt to reassign them has been made, list
M the number of reparables in proccess 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 malfunctions
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(IX) rumber of malfunctions waiting that part, the
I number of part malfunctions on the aircraft

on which the part is used, 1f any, and the
aircraft number.
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# Prutine Words Explanation .
35 WTSOR 1 At the end of a wait for sortie, the aircraft
1J either sorties or is cancelled, List the air-
Y craft number, 1J (an indicator to note 1if
JJ sortie is cancelled (IJ=1)), & (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 prograrm exit.
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Appendix D

PROGRAM LISTING
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10

100

100

10U

=79~

SUBROUTINE BENCH(M) - |
SUBROUTINE TC DETERMINE WHICH BENCH REPAIRS SHOULD

START AT SHOP M» CALLS ON CREPT TO CREATE AND
CAUSE REPAIR ~ - : ’

IF (NMENLA(M)) EQ(O)+GO TO 10C

IF QREFIM) IS EMPTYsGC TO iCO

REMOVE FIRST X FROM GREP(M)

LET NQREP(M) = NQREPIM) -~ 1

CALL CREPT(X)

GO 10 10

RETURN

END

ENDOG EVENT CALLM
ATTEMPTS TO START MAINT USING MEM MADE AVAILABLE

DURING PRE~EMPTION
LET M = MAN{CALLM)
CALL USEMN (M)
DESTROY CALLM
RETURN
END

ENDCO EVENT CANAB
3TARTS REMOVE ACTION OM FICTITIOUS AIRCRAFTY
LET L » MFN(CANAB}Y
LET CANARI(LY = O
1F MALFUNCTION 1S NO LOYGER AWALITING PARTSs RETURN
1F (CLSSPLLYY EQ (U GD TO 10C
LEY I = TLROtL)
SENSE CLIGHT ]
LET CANADLL)Y = ]
LET REPTIMILY sU6%RZPIMILY)
CALL MTCEL(Ls NN}
DESTRUY CANAB
RETURN
END




"

‘suaRourxNE CANCLIET)
C CANCELS SCRTIE AND DESTROYS MALFUNCTIONS
" LET PFLAGII) = O
LET KK = PREFN{I)
LET J = SENON(I!
10 DO TO 20+ FOR EACH L OF MUFN{JsI}y WITH (DISCVIL)) EQ(1)»
COR (DISCVIL) ) EQ(KK)
CALL ROMII,Jsi)
20 REPEAT 10
CALL OQUTH Bl sTYNKS{11422 THNXS(1)450)
LT TMNAS(I)=TMFLS(T)
LET TYNXS(I) = TYFLS(I)
LET PREFN(T) = 0
RETURN
~ END.

Fa )

SUBRCUTINE CLASSt(I)
IF AIRCRAFT 15 CURRENTLY AQCPsAOCM OR ACMN REDUCE
NAOCPs NAOCM OR NACMN BEFORE RECLASSIFYING A/C

NN

LET J = 0
IF (CLAS({I)) EQM4)s LETYT ¥ = |
IF {CLAS{I)) GR (3)s GC TQO 25
10 GO YO (21+922+23)CLASLT
21 LEYT NAOCP = NAQCP - 1
GO YO 2%
22 LET NAOCM = NAOCH - ]
GO Y0 25
23 LET NACMN = NACMN =~ 1
C SEY CLASS=3 IF THERE ARE *MAINTENANCE MALFUNCTIONS!
25 IF (NOMEM(I)) EQ(O)s GO TO 60
LET NACMN = NACMN + 1
LET CLAS(I) » 3
0 10 1C0
¢ SET Ci.ASS=2 IF THERE ARE 'MAN MALFUNCTIONS!
60 IF (NOMNM(1)) EQ(Q)s GO TO 7C
LET NAQCM = NAOCM + |
LET CLAStE)Y = 2
GO 10 100
C SEY CLASSs] 1F THERE ARE 'PARTS MISSING?
TC IF (NOPIMLUI)) EQ(OI» GO TO 100
LET NAOCP s NAQCP + 1
LET CLASI(]Y = )
100 CALL QUT(9s 1+ CLASIT ) oNREDXIT) Q)
RE TURN
END

N ™




oan

ENDCG EVENT CLMTC
| CPLL MAINTENALCE (MTCE! WHEN MALFUNCTIONS L 15 DISCV

g0

C20

106

2N A

HEY I

DURING PREFLIGHT OR DURING GROUND ALERT
MFNSCLMTC)
PART(L)
TLNOSL )
MAK{CLMYEC)

LET
LET N

O u';

LET X

CSF (K) EQ (1)s GO TO 20

LEY NOOSMtIS = NOOSMUI! + 1
TFAZRETILIG ED¢1)s LET NREDX(I)sNREDX(1)41
IF LMINRILY) NE {0)s GO TO 10C

CALL MYTESL»NN)

BELTRCY CLMTC

CALL OUT(11sI1¢NsCLSSPIL] sK)
RETURN

CEND

 ENDOG EVENT CLSE

1¢

40

30

1C0

TIME TO CANCEL SORTIE 1F MOT READY

LET I = TLNO(CLSE)

IF PREFILIGHT COMPLETED-ATTEMPT T9 STOP MAINT.»
OTHERWISE G0 7O CANCEL

IF (PREFN(I}: EQ(1)s GO TO 30
IF CRITICAL MALFUNCTIONS EXIST CALL CANCEL ROUYIWE

LET ISECL!I) = )

CALL CANCLED)

GO TO 100

CALL STOMT(Isus%Cl)
IF NOTHING CRITICALs SCHEDULE A 'WAIT FOR SGRTIE®
AT TIME = NOW

IF (C1) EQ (11,60 TO 40

CREATZ WYSOR

LET TLNO(WTSOR) = [

LET MFNI{WTSOR) = 1

TAUSE WTSOR AT TIME

DESTROY CLSE

LET CLSEE(D) = 0

RETURN

END

SUBROUTINE CKEPT(REFAR)
SUBROUTINE TO CAUSE PART REPAIR EVENT
LET T=TIME + TREPP(REPAR)
LET M = MREPP(REPAR)
CALL PTYRRIREPAR]
FILE REPAR IN RIP(M)




LET NRIP(M) =NRIP(M) + 1
LET NMENA(M) = NMENA(M} - 1

C IFREPAIR COMPLETED BEFORE END OF SHIFT PLUS COVERLAP)
C CAUSE END OF PART REPAIRs OTHERWISE NOTE CURRENT TIME
C PLUS REMAINING REPAIR TIME.(CeFe COPRE AND SHIFT)
IF (1) GR (ENDSH + OVLAP)s GO TO 20
CAUSE PTREP CALLED REPAR AT T
LET SHFLG(REPAR) =0
IfF (Y - ENDSH) LE (0)» GO TO 160
LET OVTMH = T - ENOSH
CALL QUT(39:MsOVTIMH0+0)
GO 70 100
20 LET SHFLG(REPAR)=s]
LET REPTM{REPAR)=T
100 CALL OUT(1sMsNMENA(M)sNRIP (M) sNQREP(M))
RETURN
END
C
SUBROUTINE DELAY(X)
C SET DELAY AFTER POSTFLIGHT
LEY X = PODLA
RETURN
END
C
SUBROUTINE DOPRE(LsMsB)
C SUBROUTINE TC DO THE PRE~EMPTION
C FIRST STOP ALL NECESSARY BENCH REPAIR

10 DO TO 20» FOR EACH K OF RIP(M) sWITH (SHFLG(K)) NE(2)
REMOVE K FROM RIP(M)
LET NRIP(M) = NRIP(M) - 1
LET TREPP(K)=REPTM(K) - TIME
FILE K IN QREP (M)
IF(SHFLG(K ) EQLO)s CANCEL PTREP CALLED K
LET NGREP(M) = NQREP(M) + 1
CALL OUT(129sMsNRIPi{M)sNQREP (M) Q)
LEY NMENA(HM) = NMENA(M) + 1
C IF ENOUGH MENs RETURN
IF (NMENA(M)) EQ (NOMEN(B))» GO TO 100
20 REPEAT 10
C STOP ALL NECESSARY FLIGHT LINE MAINTENANCE
LET 1 = LWIP(M)
25 IF(NMENA(M))GE (NOMEN(B))y GO T0 1802
IFCL) EQEO) s CALL ERR(3)
IF (PCARD(1)) LE (PTYM(L))s CALL ERR( 2)
LET LL = MLFTIN(D)

[a N e

- —



100

20

28

LET I = PWIP(I])

1F (DISCVI(LL)) GE(2)y GG TO 25
IF (STOVT(LL)) GR (Os)» GO TO 25
IF(CANAD(LL)) GR(O)y» GO TO 25
CALL TERM(LLM,y»2)

GO TO 25

RETURN

END

EXOG EVENT DUMPP

CALL CORE(KXXs KXX(8))
RETURN

END

SUBROUTINE CNDATI(I)
IF NEXT SORTIE 1S A GROUND ALERT OR AN AIR ALERT»
CURRENT SORTIE 1S FINISHED '

IF (TYNXS(I)) LS (0) +GO TO 25

ILET SENOO(I) = SENONI(])
'F NEXT SORTIE IS NOT READ INs FILE AIRCRAFT IN
STANDING AND RETURN

IF (PFLAG(I))IEQ(1)y GO TO 28

FILE I IN ACST

LET NACST = NACST + 1

LET CLASII) = 8

GO TC 100
NOW ON GROUND ALERT, GOING ON AIR ALERT--
STARY PREFLIGHT FOR NEXT SORTIE

CALL PREFT(I)

GO TO 100

NOW CN GROUND ALERTs GOING ON TRAINING MISSION

START SERVICE ACTION

CALL STEAM(I1,3)

RETURN

END

EXOG EVENT ENDSM
CALL OUTI(38+C:0:040)
RETURN

END




C
SUBROUTINE ERRI(N)

CALL ERRRI(N)

CALL CORE(KXXsKXX(KORE))

CALL OUT(38+9999,05040)
X END FILE 10

STOP

RETURN

END
C

REPORT ERRR (N)
X
X
X ERROR
X NUMBER
X »
X N
END
NUMBER
PAGE
END
SUBROUTINE FCRDM(L M)

SUBROUTINE TO JREATE CARCO AND FILE
MALF JNCTIONS #AITING MEN OF M AND WUES

CREATE CARD

STORE 1. IN MLFTN(CARD)

LET SHOPN(CARD) = M

CALL PTYMR{L M)

FILE CARD [N WUES(L)

FILE CARD IN MALM(M)

LET NMALM(M) sNMALMIM) + ]
CALL OQUT(13eMINMALMIM) sFLAGHC)
RETURN

END
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SUBROUTINE FCRDW(LsM)
SUBROUTINE TO CREATE CARD AND FILE IT IN WORK [N PRC

CREATE CARD :

LET MLFTN(CARD) s L

LET SHOPN(CARD) = M

LET NWIP(M) = NWIPIM) + 1

FILE CARD IN WIFP(M)

CALL QUT(14sMyNWIPIM)»0+0)

RETURN

END

REPORT INTLZ
INITIALIZATION VARIA

ZERO SUBSCRIPTED VARIABLES

1 AC * 22 PODLA o RRRARR
NAC _ PODLA
2 PRT # 28 PREDY SRR BNR
NPRT PREDY
3  SHOP * 31 SHPDY o M BBANNR
NSHOP SHPDY
17 NOWEP * 33 DTCAN o HERBNE
NOWEP DTCAN
19 MAXMN * 36 FSAT *
MA XMN FSAT
v TMPOT R AR LA 37 FACST "
TMPOT FACST
21 DELAG *,# 42 NACST *
DELAG NACST
SINGLE SUBSCRIPTED VARIABLES
ATTRIBUTES OF AIRCRAFT
AC 15 CLAS 26 SACST 26 PACST 7
* * L 4 #*
[ CLAS(Y) SACST(1) PACST(])

FOR EACH AC |
ATTRIBUTES OF PART
30 NPRTA FOR THOSE PARTS NOT SHOWN EQUALS ONE
FART 30 NPRTA
* #
N NPRTA{N)
FOR EACH PRT N» WITH (NPRTAIN)) GRI(1)

ATTRIBUTES OF DUMMY ENTITY
UPLOAD DOWNLOAD SERVICE
34 NTEAM * * *




X > X XX X > X

> > X
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79 TIMET

65 MAXLT
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NTEAM(1)
Iy

TIMET(1)

AIR ALERT
RTIY2Y!

MAXLT(1)

NTEAMI
YTy YY)}
TIMET(
GND.ALER
YT IY

MAXLT(2

2) NTEAM(
NTYYY?
2) TIMET(
T TRAININ
JRERRRR
) MAXLT(3)

DOUBLE SUBSCRIPTED VARIABLES
ATTRIBUTES OF SHOP

38 NMASD
SHOP SHIFT1 SHIFT2 SHIFT3
» * * #
M NMASD (Ms1) NMASD(Ms2) NMASD(M»Z)

FOR EACH SHOP M
DOUBLE SUBSCRIPTED ATTRIBUTES OF DUMMY ENTITY

76 SHPNO

UPLOAD » # » * % »
SHPNO(1e1) SHPNO(1s2) SHPNO(193) SHPNO{1l,4) SHPNO(1+5) NOMN(1ls1l) N
SKLL{1»3

DOWNLOAD * * * * * *
SHPNO(24+1) SHPNO(2+2) SHPNO(293) SHPNO(244) SHPNO(2+5) NOMN(2s1) N
SKLL{2+3

SERVICE * * *

SHPNO(391) SHPNOI(3,2) NOMN{3,1) NO
INITIALIZATION VARIABLES -~
ZERO SUBSCRIPTED VARIABLES
4 =-=2
5 ===-13
35 SFTNO
40 FLAG
43 NAOCP
44 NAOCM
45 NACMN
50 WHERE
51 ENDSH
71 FSUN
SINGLE SUBSCRIPTED VAR

ATTRIBUTES OF AIRCRAFY ATTRIBUTES OF SH

8 ENDSE 23 NWIP
9 TCURS 27 FwlIP
10 TMNXS 27 LWIP
11 TYFLS 32 NREQ
11 TYNXS 39 OVIMH
11 PFLAG 56 FUREP
14 NOOSM 56 LQREP
146 NREDX 57 FRIP
15 PREFN 57 LRIP
16 NOPTH 63 FMALM
18 SENOO 63 LMALM
18 SENON 64 NMENA
46 LTP 67 NMALM
52 NOMNM 68 NRIP
53 NOMEM

66 1DYCL

66 [SECL

T4 TMFLS

D DC D M I > MK X

(2]

[ ]
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X DOUBLE SUBSCRIPTED VARIABLES
X ATTRIBUTES OF AIRCR "T AND OF SORTIE NUMBER NEW
X 12 NPREM
X 13 SELEN
X 24 FMLFN
X 49 NGAMN
X 69 LMLFN
X 73 NOPSM
END
BLES - RUN NO. * 13
RUN
2
47 XKORE *
KORE
48 TACTM *
TACTM
55 OVLAP d NN ERR
OVLAP
706 LACST *
LACST
72 TMPRT e RwRRER
TMPRTY
8U NACWW *®
NACWW
81 RUN * 5
RUN
2
1
5 WEPST
#
WEPSTI(TI)
1
1
1
i
>
3
3)
G
X
AND SHIFT NUMBER P4
61 NMASE

SHIFTI SHIFT?2 SHIFT) 1

>

D M D I M X

L O
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] ] *®

NMASE (Mol) NMASE(Ms2) NMASE(Ms3)
X
1% C
T7 NOMN 78 SKLL 1
] » ® » »* ] ] & * 1
OMN(1,2) NOMN(193) NOMN{19s4) NOMN(145) SKLL(1s1) SKLL(1+2) ¢
) SKLLU1s&) SKLL(1#S) C
] » : 4 * % * @ * »* 1l
OMN{2+2) NOMN(2+3) NOMN(2+4) NOMN(2+%) SKLL(241) SKLLI2+2)
) SKLL(2+4) SKLL(203)
* * ] )
MN(3+2) SKLLi3s1) SKLL(342)
INITIALLY SET TO ZERC 3X
1
X
X
X
X
X (
X
X
X
X
2
1ABLES 1
op ATTRIBUTES OF PART
29 FMALP
29 LMALP
30 NCANB
30 NMALP
X
ATTRIBUTE OF DUMMY ENTITY
62 M155D
X
X
X
X
X
X
X
X
X
b
2
1
R OLD
X
X
 §
X
X
X
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ENDOG EVENT LTPRE
LATEST TIME TO - ~FLIGHT
LET JJ = 0
LET I = TUNO(LTPRE)!
1LET LTPLIY) = O
NG ACTION IF A/C NOT IN POSTFLT MAINT FROM PREV-
10US SORTIE
IF (CLAS(1)) NE(8)y GO YO 10
LET JJ = ]
GO YO 20
IF (CLAS(I)) LE (3)» GO Y0 20
LET CI = 1
GO TO 100
1F (TYMXS(1)?) NE (0)s GO YO 30
LET CI = 1
GO T0 100
STOP MAINT.IF THERE ARE NO CRITICAL MALFUNCT IONS
CALL STOMT(I»14%Cl}
I NO CRITICAL MALFUNCYIONS *START NEXT SORTIE!
IF(CIYIEQ(1) GO TO 100
CALL STNXS(I)
[F(JJ) NE(1)s GC TO 10C
LET LTP(I) = 99
LEYT JJ = 0
DESTROY LTPRE
CALL OUT(3T791sCLASII)IeCIHO)
RETURN
END

SUBRCUTINE MTCE(LsNN)
MAJMTENANCE SUBRCLT.NE« (HECKS TO SEE IF PARTS AND
MEN ARE AVAILABLE FUR ALL THE REQUIREMENTS
OF THE MALFUNCTION Le IF SO IT ALLQCATES THE
PARYTS AND MEN TC L AND SHIPS THE REPARABLE,
iF LPPROPRIATE, TO THME SHOP
LY NC = 0
LET NN & D
LET N = PART(L
LET 1 = TUNULWLY
LF7 KK = DISCVLIL)
LET #] s lev
LET Ml = ]
LET NPR =
LEY [DE LY s
CALL PTYMRIL o M)
le ANALYSIS OF PART AVAILABILITY
TEGT sNG PART NEEDEDY (N=C) OR 'CALLEC BY CANAS !
(5L 1% ONY OR PART AVALILADLE.
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IF (N) EQ {(U}» GO TO 50
12 1F (NPRTA(N;) GR (0)» GO TO 45
IF (CTANAD(L)}Y EQ(1)s GO TO 50
| C PART NOT AVAILABLEs SET P= 0.9
: C UPDATE PART STATISTiCSe CANLSALIZE IF CRITICAL
12 LET Pl = 060
IF (CLSSP(LY EQ (1)GC TO 50
CALL PTYPR (L sN)
FILE L IN MALF(N)
LET CLSSP(L) = 1
LET NMALP(N) = NMALP(N) + 1
LET NOPTM(I) = NOPTM(I) + 1
IF (CRIT(L)) EQ (0)» GO TO 50
CREATE CANASB
{ STORT CANAG IN CANAR(L)
LET MFN(CANAB) = L
‘ CAUSE CANAD AT MAXIFITIME s TMNXS(I)-2,0#REPTM(L) - o25)
¢S5 IF (CANAD(L}I) EQ(J)s GO TO 5C
LET REPTH(L) = REPTMIL) / Qa6
LET CANADI(L) = O
C ITe ANALYSIS OF MANPCWER AVAILAGILITY
50 DO TO S9L,,FOR EACK X OF REGS(L)
LET suB(Xx; = 0
IF {(SKILLIX)) EQ (0)slET @ = K
LET =SHOPNIX)
IF(M» EQ-0)s GO 10 103
C IF LABOR A AILABLE DESTROY CARD (IN MALM) [F ANY
IF INMENA(M)) LS (NOMEN(X))» GO T0 73
CALL RCRDM(L M)

GO TO 90
C IF LABOR NOT AVAILABLE TRY TO SUBSTITUTE
C SKILLED FOR UNSKILLED
73 IF(SKILLC FQ (C)y GC TO 78
IF {NMEM, .« =~ NOMEN(X})+NMENAIM-1) ~NOMEN{Q)) LS(O)y GL TO 78
LET SUB{X) = NCMEN(R) = NMENA{M}
FIND FIRST»FGR ZACH N OF REQS'L)YsWITH{SHOPNIK)IEQ(M=1)s7F NONE)
CCALL ERR( 4)
LET SUB(K) = ~-SUBI(X)
CALL RCRDMIiLwM}
60 10 90
C iF SKILL SUBSTITUTION IMPOSSIBLEs TRY PRE-EMPTION
C IF MALLFMN 1S CRITICAL
78 IF (CRIT(L)) EQ (Cis GO TO 79
CALL PREMP(L My X)
IF(SUB(X)) LS (98) » GO YO 79
CALL RCRDM(L M)
GO0 TO 90
79 LET MI = 0
C NO LABOR AVAILAELE-=NO HOW.
C CREATE AND FILF WAITI{NG CARD(S)
80 TO TO blsFOK CACH Z OF QUES(L)y WITH (SHOPN{Z)) EQ (M)
30 TO 90

Rl REPEAT 80
CALL FCROMi{LM)

(@

aXa!




96

109

110

112

i15%

116

117

118

119
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REPEAT 50
111s IF MEN AND PARTS WERE FOUND TO BE
AVAILABLE FOR ALL REQUIREMENTS OF L THEN
DO THE ACTUAL ALLOCATICONM CF MEN
FOR EACH REQUIREMENT OF L
1IF (1) EQ (L) GO TO 135
IF (P1) EG (0)y» GO TO 100

LET NN = ]
LET LK = CANAR(L)
IF (LK) EQ (O)y GO TO 110
CANCEL CANAB CALLED LK
DESTROY CANAB CALLEv LK
LET CANAR(L) = 0
DO TO 115+FOR EACH B OF REQS(L)
LET M = SHOPN(B)
IF{M) EQ(O)» GO TO 116
CalL FCRDOW(L oM}
DO PRE-EMPTICN IF THIS CALLED FOR (5UB=%8;
IF (SuUB(B)) LS(98 » GO TO 112
CALL DOPRE(LM4B)
LET suB(B) = 0
LET IDELY = 1]

LET NP = ]
REDUCE NUMBER OF MEN AVAILABLE IN SHOP M

LET NMENA(M) = NMENA(M) - NOMEN(B) + SUB(8B)

CALL OUT(3sMsNMENA(M)»SUB(B)sNP)

LET NP = 0

REPEAT 110
CALCULATE 'FINISH TIME? (INCLUDE PREEMPT DELAY,
PREDYs IF ANY PREEMPTIONS, IDELY=]

‘ET REPTI = REPTMI(L)

(FCIDELY) EQ (1)s LET REPTI = REPTMIL) + PREDY
CALL RUSHIL+REPTI)
LET FINTM(L) = TIME + REPTI
CREATE AND CAUSE END OF MAINTENANCE (MTN)
CREATE MTN
LET MFN(MTN) =
IF{KK) GR(1)s GC TO 117
LET MOMEM(1) = NOMEM(]) + 1
IFIKKY EQ{6)s LEY NOMEM(1) = NOMEM({) + 1
LET PCANB(MTN} = O
STORE MTN IN MTNRI(L)
CAUSE MTN AT FINTM(L)
NOTE IF THIS IS CANABALIZATION (START OF A 'REMOVE
ONLY!' ACTION» AND RETURN
IF (CANAD(L)) EQ(O)s GO YO 116

LET PCANB(MIN) = 1
LET NCAMBIN} = NCANBIN) + 1
LET NC = 1
LET NOMEM(I) = NOMEM(I) - ]
GO 70 1000
IF PART NOT REQUIRED»s RETURN
IF (N) EQ(C)» GO TO 100

PART REQUIRED REDUCF PART AVAILABILITY BY ONE




120

13¢

135

137

138

140

£

100
X1000
1001

LET PARTIL) = 0
LET HPRYA(N) = NPRTAI(N) ~- 1
IF(XKY EQ(2)e GO TO 1000
IF REPAIRABLE THIS STATION SHIP TO SHOP (CAUSE REPAR)
IF (NRTS(L}Y) EQ (1l)» GO TC 130
LET NPR = 1}
CREATE REPAR CALLED R
LET PART(R) = N
LET MREPP/R) = HMREPPI(L)
LET TREPP(R) = TREPP(L)
LET REPLTI(R}) = 0,6 # REPTM(L)
CAUSE REPAR CALLED R AT TIME + REPTI + SHPOY
GO0 TO 100
IF NOT REF. THIS STATION CAUSE PART ARIVAL FROM DEPOT
CREATE PTARR
LET PARY(PTARR) = N
LET REPLT(PTARR) = Q¢o®REPTMIL)
CAUSE PTARR AT TIME + DELAG
GO T0 100
MEN NGT AVAILABLE (MIsQ)sIF NOT A REPLACE ACTICN
{DISCV NOT 2) INCIEAZE 'NO.MALFUNCTION AWAITING MEN!
IF(KK NE(2)oLET NOMNM(T)= NOMNM{I) + 1
CHECK IF ENQUGH MEN AVAILABLE TO 90 J0CB SOMETIML
LET [(JK = Q
0O TO 1409 FOR EACH MM OF REQS:.L)}
LET M = SHOPN(MM)
LET MEPM = NOMEN (MM)
LET MAX = XMAXOF (NMASD{Ms1)s» NMASD(Ms2)s NMASD(Ms3))
IF (MEN) LE IMAX)s GO TO 140
IF (SKILL(MM)) EQ (0)» GO TO 138
NOT ENOUGH UNSKILLED - CHECK IF SUM 1S EXECEEDED
FIND MXSUM = X OF (NMASD(MsMI) + NMASDtM=]14M1))y FOR Mi=(1)!3)
iF (MEN + NOMERICKEQS(MM))Y) LE (MXSUM), G0 TO 140
LET MAX = MXSUM - NOMEN(PREGS(MM))
NOT ENOUGH MEN EVER
LET EXTRA = FLOATF(NCMEN(MM) - MAX)®*REPTMI(L)
CALL OQUTI(7s My EXTRAY 0190)
LET NOMEMN!MM) = MAX
IF (IJK) EQ {1)s GO YO 140
CREATE CLMTIC
LET MFN(CLMTC) = L
LET MAN(CLMIC) = ]
CAUSE CLMTC AT TIME
LET IJK = ]
REPEAT 137
IF NOT A REPLACE ACTIONs CLASSIFY AIRCRAFT
IF (KK) NE/ 21 CALL CLASS(I)
IF (SENSE LIGHT 1) 1001s1001
CALL OUT(& sl oNOMEM(T)9a NOMNMIUT ) o NOPTM( ] )
CALL OQUT (4 »NINCoNPRTAIN) sNMALPI(N))
CALL OCUT(4 »NCANBIN) oMl oKX sNREDX(T ;)
RETURN
END

laNe!
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o N
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16

26

3v

35
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ENDOG EVENT MTN
END OF MAINTENANCE
LET L = MFNIMTN)
LET I = TLNO(L)
LET K = DISCVIL)
LET KT s CRIT(L)
LET OVIF = STOVT{L)
REMOVE MALFN FROM wWlP
DO TO 7, FOR EACH Y OF REQS (L)
LE7T M = SHOPNLY)
IF(M) EQ(O)» GO 7O 15
CALL RCRD¥W (L M)
REPEAT 6
IF MALFN WAS COMPLETED ON OVERTIME),
DON'T RETURN MEN TO SHOP
IF (OVTF) GR (o) GO TO 28
RETURN MEN TO SHCP
DO TO 12»FOR EACH X OF REQS(L)
LET MM = SHOPN(X)
LET NMENA(MM) = NMENA(MM) + NOMEN(X)~SUBI(X)
CALL OUT(5sMMsNMENA(MM) »SUB(X)0)
REPEAT 10
GO TO 15
ACCUMULATE OVERTIME
DO TO 29+FOR EACH X OF REQS(L)
LET M = SHOPNI(X)
LET OVIMH = (TIME-STOVT(L))*#(FLOATF (NOMEN(X)=-SUB(X}))})
CALL OUT(39.MyOVTMH»0,0)
REPEAT 28
LET STOVT(L) = O,
IF CANABALIZATION OR OVERTIME» DO NOT REASIGN MEN
IF (PCANB(MTN}) EQ(1)s GO TO 27
1IF (OVTF) GR (Ce)» GO TO 30
ATTEMPT TO USE AVAILABLE MEN
DO TO 26+ FOR EACH Y OF REQSIL)
LET M = SHOPNLY)
IF(M} EQ(C)s» GO TO 30
CALL USEMN(M)
IF(SKILLIY)) EQ(1)y GO TO 26
[F (SHOPN(SREGQS(Y)) = 1) EQ(M)» GO TO 26
CALL USEMN(M+])
REPEAT 16
IF REGULAR MALFNsREMOVE FROM MLFN+sDESTROY MALFN AND
DECREASE QUTSTANDING MALFNS OF A/C
IF (K) EQ(6)y GO TO 35
IF (X} GR (1) GO TO 310
IF(CRIT{L)) EQ(1)y LET NREDX(I) = NREDX(I) -1
IFINREDX(I)) LS(O)s CALL ERR(6) T
CALL ROM(1+SENOC(I) L)
LET NOOSMIIl) = NOOSMI(I) - ]
LET NOMEM(1) = NOMEM(]) ~ ]
IF (NOOSM(1)) LS(Q)s CALL ERR( 6) T
IF (PREFN(I)) EQ (10)s GO TO 45
[F (NOOSM( 1)) EQ(C)s GO TO &0




C
41

C
45
46

C

C
40
42

C
43

C

C
52
67

C
10

C
X 31v

C

C
330

C
X 340

C

C
359

IF STILL OUTSTANDING MALS~CLASSIFY A/C AND RETURN
CALL CLASS(I)
GO TO 100 c
STILL IN PREFLIGHT
IF(NOOLM(11) EQ(O)s GO TO 46
CALL CLASS(I)
GO TO 100
LET CLAS(I) = 10
GO TO 1C0

a2 XN

TAKE AFPROPRIATE ACTION DEPENDING ON ‘'WHERE
MALFN DISC!
LET NACMN = NACMN - 1
IF (K) EQ(O)s GO TO 52
GO TO (7099799799799 7942) 9K
IF (ENDSE(1)) GR (TIME)s GO TO 43
GRCUND ALCRT ALREADY FINISHED
CALL ENDAT(I)
GO TO 100
LET CLAS(]I) = 6
GO TO 100
END OF PREFLIGHT MALFNe. IF NEW SORTIE READ IN (PFLAG(I)=]1)
START NEW SORT!Es OTHERWISE CAUSE WAIT FOR SORTIE
IF (PFLAG(I)) EQ (}1)s CALL ERR(21)
CREATE WTSOR
LET TLNO(WTSOR) = |
IF (ISECL(I)) EQ (Q0)s GO TO 67
CAUSE WTSOR AT TIME
GC 70 100
CALSE WTSOR AT MAXIF(TIME s TMNXSI(i))
LEYV CLASI(I) = 9
LET KL = CLSEE(])
IF (KL) EQ (0)y CALL ERR(33)
CANCEL CLSt CALLEDL KL
DESTROY CLSE CALLED KL
LET CLSEE!I)Y = O
60 10 100
END OF POSTFLT MAINT-ATTEMPT TO START NEXT SORTIEC
CALL STNXxS(LI)
GO TO 10C
NOT REGULAR MALFUNCTION
SENSE LIGHT 1
CALL RDM(1+SENQCOCI L)
GO TO(97410U933C43409350) +K
2xREPLACEy 3=UPLOADs 4zDCWNLOADy 5=SERVICE
END OF UPLOADs START PREFLIGHT
CALL PREFT(L)
GO 10 180
cND OF DOWNLOADs START NEXT SORTIE
SENSE LIGHT 1

GO0 10 70
END  OF SERVICE ~IF CURRINT SORTIE 1S AIR ALERT OR
TRAINING» START A POSTFLIGHY

IF (TCURS(I)) EQ (Ch» GO TO 352

CALL SPOFL(I)

| — .



v iN

a)

2C

352

27

100

97

10

15

GO TO 100
[ (TYNXS(I)) GE(Q)» CALL ERR( T)
GROUND ALERT TO TRAINING-START DONNLOAD
IF{I) GE(NOWEP)s GO TO 340
CALL STEAM(1+2)
GO TC 100
END OF A 'REMOVF CANABALIZATION'=START A REMOVE
AND REPLACE AND RETURN
LET REPTM(L) = REPTM(L)/0.6
LET N = PARTI(L)
LET NPRTA(N) = NPRTA(N) + 1
LET NOPTM(I) = NOPTMI(I) ~ 1
REMOVE L FROM MALP(N;
LET CLSSP(L} = O
CALL MTCE(Ls NN)
DESTROY MTN
CALL OUT(69 I9NOMNM (1) s NOMEM (1) 9oNOPTM( 1))
CALL OUT(69sCLAS(TisNREDX(T) oKoKT)
RETURN
CALL ERR(52)
END

SUBROUTINE OUT(ABsCrDE)
OIMENSION X{(1002)s J(1)
EQUIVALENCE(XeJ)

LET N= WHERE
LET XiNsl} =
LET X(N+2) =
LET X(N+3,
LET X(N+4)
LET X(N+5)
LET X(N+6) T iME

LET WHERE = N + ¢

IF (JIN+1)) EQ (38)s GO TO 10

1F (WHERE) NE (1002)» GO TO 20
LET WHERE = O

WRITE TAPE 1VUsiX(1)s1=2191302)

GO T0 20

LET J(997) = 18

WRITE TAPE 104(X{Ive I ®» 1510021
IF (JIN+2)) EQ (9999)y GO YO 15
END FILE 10
REW!HD TAPE 1o
CALL EXIT

RE TURN

END

A
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FUNCTION PCARD(CARD)
SETS PRIORITY OF CARD EQUAL TO PRIORITY OF
CORRESPONDING MALFN.

LET PCARD = PTYM(MLFTN(CARD))

RETURN

END

ENDOG EVENT PDLAY
END OF POSTFLIGHT DELAY
LET I = TUNO(PDLAY)
IF(LTP(I)) NE(99)s GO TO 10
LET LTP(I) = O
GO TO 100
LET NOMEM(I) =0
LET NOMNM() =0
LET NOPTM(I) =G
FING LONGEST MALFUNCTION
LET JJ = SENOO(])
FINC BIGTM(I) = MAX OF REPTM(L)s FOR EACH L OF MLFN(JJs1))
CWHERE BIG(I) IS THE LONGEST MALFN
LET BIGTM(1) = BIGTM(I) + TIME
ATTEMPT TO START MAINT ON ALL POSTFLIGHT MALFNS
LET FG(J) = Oy FOR EACH J OF MLFNI(JJs 1)
FIND BIGK = MAX OF REPTM(K)s FOR EACH K OF MLFN(JJsI)s wITH
C(FG(K)) EQ (0)y WHERE Ls IF NONEs» GO TO 100
LET FGIL) = 1
IF(DISCVILIIEQ(O)»CALL ERR( 8)
LET N = PART(L)
CALL MTCE(L sNN)
CALL OUT(15sNsCLSSP(L) 0D}
GO TO R’C
DESTROY PDLAY
RETURN
END

ENDOG KVENT POSFL
END OF POSTFLIGHT-DISCOVER MALFUNCTIONS
LET | & TUNO(POSFL)
LET J = SENOOI(I)
LET NOOSML(I) = NPOUSM(Je])
IF (NREDX(I1) NE(J)s CALL ERR(2O)
DO YO 30s FOR EACH L OF MLFNIJs I
IFICRITILY)Y EQUl)e LET NREODX(IY = NREDX(L) ¢+ 1
REPEAT 20

o

—
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355

70

100

5C

55

100

START PCSTFLT DELAY PRIOR 7O MAINTIF ANY MALFNS
IF (NOOSM(I)) EQ(O)s GO TO 355
CALL DELAY(#X)
CREATE POLAY
LET TLNO(PDLAY) = |
CAUSE PDLAY AT TIME + X
LET CLAS(I) = 8
GO TC 190
NO MAL.S~-DOWNLOAD IF NECESS/ARYT+OTHERWISE ATTEMPT TO
START NEXT SORTIE
IF(1) GE(NOWEP3}, GO TO 7C
1F (TCURS(I)IEQ (~1)» GO TO 70
IF (TYNXS(I))GE (O0)» GO TO 70
CALL STEAMiI,2)
G0 T 100
SENSE LIGHT 1
CALL STNXS(I)
DESTROY POSFL
CALL OQUT(1691+NOOSM(I) sNREDX(TYsCLAS(]))
RETURN
END

ENDOG EVENT PREFL
END QF PREFLIGHT
LET Ix= T_UNO(PREFL)
LET PREFN(IX) = 1
UESTROY PREFL
ATTEMPT TO START MAINT ON ALL PREFLIGHT MALFUNCTIONS
DO TO 55,FOK EACH L CF MLFN(SENOO(IX) o IX) »WITH(DISCVILIVEQ(D)
C AND (TDISC(iL))EQl0)
LET NOOSM(IX) = NOOSM{IIX) + 1
IF(CRITIL)Y)Y EQi1)s LET NREDX(IX) = NRELX(IX) + 1
LET N = PARTI(L)
CALL MTCE(L oNN)
CALL OUY(1T7sN»CLSSP(L)»0+0)
REPEAT 50
[F(NOUSM(IX)IGR{O): GO TO 100
I[F NO OQUTSTANDING MALFNS,CAUSE WISOR AND RETURN
CREATE WTSOR
LET TULNO(WTSOR) = IX
CAUSE WTSOR AT MAX1F(TIME+TMNXS(IX))
LET KL = CLSEE(IX)
IF (KL) EQ (0)y CALL ERR(34)
CANCEL CLSE CALLED KL
DESTROY CLSE CALLED KL
L€ CLSEE(IX) = O
LE., CLAS(IX) = 9
CALL OUT(18sIXsNOOSMITX) o CLASEIX) JNREDXITX))
RETURN
END
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80
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SUBROUTINE PREFT(I)
SUBROUTINE TO START A PREFLIGHT
LET PFLAG(I) =0
IF SORTIE HAS BEEN CANCELLED» FILE A/C IN STANDING
AND FETURN
IFCISECL(TI)) EQ(O)s GO TO 30
LET ISECL(I)=0
FILE I IN &CST
LET NACST = NACST + 1
LET CLAS(T)=5
GO TO 1080
IF NCT TOO LATE TO START SORTIE.CAUSE END OF PREFLITE
AND CANCEL LTPRE EVENT
LET X = TIME =~ TMNXS(I) ~ MAXLTITYNXS(I) +2) + TMPRT
IF {(X) GR (UG )y GO TO 80
CREATE PREFL
LET TLNO(PREFL) = |
CAUSE PREFL AT TiME + TMPRYT
LET PREFNI(I) = 10
LET CLAS(I) = 10
IF (LTP(I)) EN(C)s GO TO 72
CANCEL LTPRE CALLED LTP(])
DESTROY {TPRE CALLED LTFI(I)
LET LTP(L) = .
CAUSE *CALL MAINT' FOR ALL MALFNS DISCOVERED DURING
PREFLIGHT
DO TO 77+F3F EACH L COF MLFNC(SENCCII)ol)swlTH (DISCVIL)) EQ (0)9sAND
CLTDISCiLY)Y GR Q)
CREATE CuMTC
LET MEN(CLMTC) = L
CAUSE CLMTC AT TIME «(FLOATF(TOISCIL))/3.0)*#TMPRT
FEPEAT 72
GO TO 100
TOO LATE - FlLE AIRCRAFT [N STANUCING AND CANCL SORTIE
FILE [ IN ACST
LET NACST = NA(CST + ]
LET KL = CLSEE(D)
IF (KL) EQ (Ui CALL ERRI(39)
CANCEL CLSE CALLED KL
DESTRCY CLSE CALLED KL
LET CLSEE(D) = O
LET CLAS(TL) = &
CALL JANCL LD
CALL DUTL24rlsCLASITIWNACST»O)
RETURN
END

[
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SUBROUTINE PREMP (LMo X)
SUBROUTINE TO SEE IF PRE-EMPTION IS POSSIBLE
IF STOPPING BENCH REFAIRS IS ENOUGHe NOTE PRE-EMPT
FROM BENCH ONLY OeKe (SUB=98) AND RETURN

LET K = NMENA(M)

LET K = K + 19 FOR EACH Y OF RIP(M)s WITH(SHFLG(Y)} NE(2)

IF (K) LS (NOMEN(X))s GO TO 10

LET SUB(X) = 98

GO TO 100

C IF NO FLIGHT LINE MALFNS IN PROCESSs NOTE PRE~EMPTY

C NOT Oe¢Ke AND RETURN

10 IF (NWIP(M)) GR (0)s GO TO 20

11 LET SUB(X) = u

GO TO 100

a¥aXa RN a)

TRY PRE-EMPTION FROM FLIGHT LINE MALFUNCTICONS
UNLESS MALFUNCTION IS ON OVERTIME OR IS A CANABALIZATION
20 LET [ = LWIP(M)
22 IF (PCARD(1)) LE (PTYM(L})s GO TO 11
LET LL « MLFTN(I)
IF {(DISCVILL)) GE(2)s GO TO 30
IF (STOVT(LL)) GR (Cs)s GO TO 30
IF (CANAD(LL)) GR{Di1» GU YO 30
FIND FIRST » FOR EACH Y OF REQS(LL)sWITH (SHOPN(Y)) EQ{M)s IF
CNONEs CALL ERR(16€) '
LET K = NOMEN(Y) - SUB(Y) + K
IF (NOMEN(X})) LE (K)9GO TO 40
30 LET J = PWIPLI)
IF (J) EQ (U)y GO TO 11
LET T = J
GO TO 22
C NOTE PRE-EMPT FROM BENCH ANo FLIGHT LINE OeKe(5UB=99)
45 LET SsuB(X) = 99
100 RETURN
END

aXa

ENDOG EVENT PTARR 1
C END OF PART ARRIVAL FROM DEPOT
LEY NsPART(PTARR) 1
C INCREASE 3ASE STOCK BY ONt
LET NPRTA(N)=NPRTA(N)+]
C ATTEMPT TO USE PART ON ANY v~ 7T ING MALFUNCTIONS
Yy CALL USEPTINWPTARR)
10U DESTROY PTARR
RETURN 1
END 1
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 EMDOG EVENT PTREP

12

100

10
100

1y
100

END OF BENCH REPAIFR
\ REMOVE REPARABLE FROM IN PROCESS AND iINCREASE onusnaw
LET M = MREPP(PTREP}
REMOVE PTREP FROM RIP(M)
LET N = 2ART(PTREP)
IF(SHFLG(PTREP)} EQ(O)s LET NMENA(M)aNMEJA{M) + 1
LET NRIP(M) = NRIP(M) =1
LET NPRTA(N) = NPRTAIN) + 1
CALL USEPT{NsPTREP)

ATTEMPT TO USE NEWLY FREED MAN ON FLIGHT LiNE

CALL USEMN(M)
DESTROY REPAR CALLED PTREP
CALL OUT(19sMyNMENA (M) ¢NRIP (M) N}
RETURN
END

SUBROUTINE PTYMR(L M)
SETS PRIGRITY OF MALFUNCTION IN MALM
IF (DISCVI(L)}) NE (61 GO TO 10
LET PTYM(L) = 0
60 Y0 100
LEY PTYM{L) =TMNXS(TLNO(L))
RETURN
EHD

SUBROUTINE PTYPRILN)
SETS PRIORITY OF MALFUNCTIOR !N MALP
IF (DISCVILI) NE (6)s GO TO 10
LET PTYP(L) = O
GG 1O 100
LET PTYP(L) = TMNXS(TLNO(L);
RETURN
ERD

SUBROUTINE PTYRKIREPAR)
SETS PRIORITY COF REPARABLE IN RIP
LEY PTYR(REPAR) = TIME
RETURN
END

s b A e e oo A vy S

YOVO ()
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SUBROUTINE RCRDM{L M)
- . SUBROUTINE 7O REMQVE AND DESTROY CARD FROM MALM AND
QUES. IF ANY

FIND FIRSTs FOR £ACH Y OF QUES(L)s WITH (SHOPNiY)) EQ (M),
XIF NONEs RETURN .

REMGVE Y FROM QUESIL)

REMOVE Y FROM MALM(N%

LET I = TLNO(L)

DESTROY CARD CALLED Y

LET NMALM(M} = NMALM(M)- 1

CALL OUT(2sMsNMALMIM) » I oNOMNMIT))

RETURN

END

SUBROUTINE RCRDW(L sM)
SUBROUTINE TO REMOVE AND DESTROY CARD IN WIP
(ASSUMES CARD 15 IN WIP)

FIND FIRSTs FOR EAZH CARD OF WIP(M)s WITH (MLFTNICARD)) EQIL)s IF

CNONEs» CALL ERRULIT)

REMOVE CARD FROM WIP(M)

DESTROY CARD

LET NWIP(M)=NWIP(M)~]

CALL CUTI2CrMosNWIP (M) +000)

RETURN

END

SUBROUTINE ROM(IsJsl)
SUBROUTINE TO REMOVE AND DESTROY THE MALFUNCTION L
ANC ITS MREQS
I=AI1RPCRAFTy JsSENCO(L) OR SENON(])
LET LK = CANAR(L)
IF (LK) EQ (0)» GO YO 5
CANCEL CANAB CALLED LK
DESTROY CANAB CALLED LK
IF QUESIL) IS NOT EMPTY, RETURN
IF (CLSSP{L})) NE (0)» RETURN
IF REQS(L)Y IS EMPTYs GO TO 10
REMOVE FIRST MREQ FROM REQS(L)
DESTROY MREQ
GO TC 8
IF (SENSE LIGHT 1) 30s2n
REMOVE L FROM MLFN{JUs D)
DESTROY MAIFN CALLED L
RETURN
END
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ENDGG EVENT REPAR
C : END OF SHIPMENT TQ SHOP
LET M = MREPP(REPAR)
: MEN AVAILABLEs» SYART AND CAUSE END OF BENCH REFPAIR
IF (NMENA(M)) EQ (0)s GO TO 40
IF QREZP(M) IS NOT EMPTY, CALL ERR( 9} T
30 CALL CREPT{REPAR})
GO 10O 100
C NO MEN AVAILABLE PILE REPARABLE IN QUE
49 CALL PTYRR(REPAR)
FILE REFAR IN QREP(M) C
LET NWREP(M) = NQREP{M) + 1
100 CALL QUT(21+MyNQREP (M) 4sNMENA(M) 90
RETURN
END

1

FUNCTION RMAX\'(J) ¢
LET 1 = TLNO(Y) c
FIND RMAXV = MAX OF REPTM(Kj» FOR EACH K OF MLFNUSENGO(I)sljs
CWITH (DISCVIKY) EQ (DISCV(J))s IF NONEs LET RMAXV= REPTMIJ)

LET RMAXV = RMAXV = REPTM(J} + ENDSE(I)

RETURN

END

1

SUBROUTINE RUSHIL R
LET T =
LET KJ = CI5TVILY
IF tkJ) QR (1Y GO YO 102
IF (K4) FG Sl LET T = TMPRY
IF (TIME +« R + T LS (TMNXSLITULNSELY)Y, GO Tu 100
LEY R = RAnPeR
CALL CUY{LGsKJaRU(Y
100 RETURN
END

(g

m

IaNaNa
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102

103

1030

1031

194

105

107
10

11
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ENDOG EVENT SHIFT

END OF SHIFTe UPDATE SHIFT NUMBER
LET FLAG = 1
CALL CUT(31sSFTNOs0s050)
IF (SFTNO) EQ (3)s LET SFTINO =0
LET SFTNO = SFTNO + 1
LET IWKE = 0
IF{XMODF(DPART(TIME) 7)) EQ (FSAT)s LET IWKE
IF(XMODF(DPART(TIME)» 7)) EQ (FSUN)s LET IWKE
IF(SFTNO) EQ{3)s GO TO 5
LET ENDSH = TIME + 1e/3,
GO TO 102
LET ENDSH = FLOATF(DPART(TIME)) + 1.0

DETERMINE 1F WEEKEND OR WEEKDAY
1F (XMODF(DPART{TIME) 7)) EQ (FSAT)y GO TO 103
IF (XMODF(DPART(TIME)» 7)) NE (FSUN)» GO TO 8
MAN ALL SHOPS WITH WEEKEND MANNING

DO TO 1030y FOR EACH SHOP M
LET NMENA{M) =NMASE(MySFTNO)
LO0oP
GO TO 1031

L 1]
— pt

MAN SHOPS WITH WEEKDAY MANNING
CO TO 9+FOR EACH SHOP M
LET NMENA(M) =NMASD(MsSFTNO)
LOOP
STOP ALL WORX ON BENCH REPAIR UNLESS ITEM FLAGGED TO
CONTINUE PASY END OF SHIFT(SHFLG=0)
DO TO 1079 FOR EACH SHOP M
IF RIP(M) IS5 EMPTYs GO TO 107
LET L1 = FRIP(M)
LET L2 = SRIP(L))
IF (SHFLG(L1Y) EQLO)s GO TO 105
REMOVE L1 FROM RIP(M)
LET NRIP(M] = NRIF(M) - ]
FILE L1 IN GREP(M)
LET NQREP(Mj] = NQREP(M) + 1
LET TREPP(L1) = REPTM(L]) = TIME
LET SHFLGILL) = 2
IF (LZ) EQLO)s GO TO 107

LET L1 = L2
GO TO 104
LCOP

LOOK AT EACH MALFN IN FROCESS

DO TO 5CH»FOR EACH SHOP M

STORL FWIP(M) [N J)

IF (J1) EQ t0)s GO YO 8¢

STORE SwiPtJl) IN J2

LET L = MLFTNiIUL)
IF UPLOAD sOOWNLOADsSERVICESZOR GROUND ALERT, GO TO
CONTINUE CN OVERTIME

LFAaT1STVILY) GR (23 GO T2 30
OTHERWISE C~ECK PREFLY OR POSTFLT MALFUNCYION
I[F WORK DQc3 NOT EXTEND TOO FAR INTO NEXT SHIFT,
CONTINUE ON OVERTIME

I[F (FINTMIL) -~ TIME) LS (OVLAP)e GO TS 30




104~

OTHERWISE+IF GTFLG=)s ATTEMPT TO RESTART MALFN WITH
NEW MEN»IF NKOT CRITICAL!OTFLG=D) TERMINATE MAINT.
IF(OTFLGIL)) Ew (0)»50 TO 20
IF ENOUGH NEW MEN AVAILABLEs ASSIGN THEMs OTHERWISE
CONTINUE ON NDVERTIME
. DO TO 144+FOR EACH X OF REGSIL
IF (NMENA!SHOPN(X))) LS (NOMEN(X))sGD TO 30
REPEAT 12
00 TO 18+FOR EACH Y OF REQS(L)
LET M = SHOPN(Y)
LET NMENA(M) s NMENA{M) - NOMEN{Y)
CALL OQUT(36+MsNMENAIM) 20+0)
LET SuBlY) =(
REPEAT 17
GO TO 40
TERMINATE MAINTENANCE
. CALL TERM(L»0e3)
GO "0 4u
CONTINUE ON OVERTIME
[ (STOVTIL)YY GR (0)s GO TO 40
LET STOVT(L) = TIME
LET Jl = J2
GO 10 11
LOOP
AYTEMPT TO ASSION REMAINING NEW MEM TO WAITING lALFHS
DO T 60s FOR EACH SHOP M
CALL USEMNI(M)
LOOP
CAUSE NEXT ENI OF SHIFT
CAUSE SHIFT AT ENDSHKH
LET FLAG = O
RETURN
END

ENDCG EVENT SCRTE
END OF SORTIE
LET | = TLNUQ(SOR L)
1F CURRENT SORTIE 15 A THRAINIALG SORTIE DR AN AIR
ALIRTE-1 OR 131 eSTART A iRyl AND RETURN
1F UTCURSOLIYY F2 (0 exD TC 2C
CALL STEAMI{ )
G0 10 140
ANOW ON QROUND ALEWT--
IF INOOSM(UL1) NE tJ)e GO TQ 1CE
NO QUTSTANRDENG MALFNS « CALL Uhva AL =T
CALL EMCATI
DESTROY SORTH
CALL JUTHE2390 i oNACST oCLASTI o TCURS LIV #2
RETURN
END
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C

EXOG EVENT S9°PTI1

SAVE
C READ TAIL NOe AND TYPE OF NEXT SORTI

READ T oNTYNX

FORMAT (14012

IF (TNS) EQ (1) GO TO 2
C NON~-TATL NUMBER SCHEDUL ING

LET NT1 = ]

IF (1) GE (NOWEF) e LET NT1 = 2

LET IX = O

LET IRWS = O
IF (NT1) EQL2)y GO TO 81
IF (NTYNX) LS(O)s GQ TO 81
LET IRWS = 1
81 DO YO 83, FOR EACH 11 OF ACST
LET NT2 = )
IF (I1) GE (NOWEP)s LET NT2 = 2
IF (NT1) NE (NT2's GO YO 83
IF (WEPST(II)) EQUIRWS)y GO TQ 85
83 REPEAT 8}
C NO A/C AVAILABLE WITH PROPER WEAPCN STATUS -~TRY OTHERS
IF (NTYNX) LS (C)y» GO 7O 84
IF (IX) EQ(l)s GO TO B84
LEYT X = )
I {(IRW3) EQ(1)s LET IRWS = -]
LEY IRWS = [RWS + 1
6O 70 81
C NO ASC [N STANDING - ASSIGN SCRTic TO A/ZC MOST MEAR READY
8& LEY SLJ = 999,
LET I = ©3
LEYT IRWS = J
LET IX = C
IFINTL1Y EQ(2)s GO TC 91
FEINTYNXY LSTLYs G0 TO 91
LEY IRwWS = |}
91 DO I1C 99, FOR EACH AC 11
LET NTZ = )
[FUTDIY GE INOWEPYY LET NT2 = 2
TFINTLY NE INT2)y 0D TQ 98B
GO TO (9193399 2,93,908498 98,5845 8993,398,93+93058) 4CLAStT
93 FF MUENCL90i 1) [4 NOT bMPTYS [F MU N(Z. I1) 1S NOT EMPTY, GO TO 9%
IF (CLASUITY Y R (%) SO TO &S
IF (TCURSEII Y QU0 QO T w4
[FIDISTVIFMUFNESENOUE Y o bl vy NETDIY) e O T 98
TFOWEPSYUL I NOLTIRWS e LU 1D Wi
FUsd SuQu = Max OF REMTMULy FOR FACH {0 MUENISERDCHUILIWL )
CIF NONE. CALL ERRI&D)
IV (SLGUY O tal dYe 02 1D S8
LEY Sue oF o Huuy
LET 1 = {1
98 LOOP
T LY L8 INAD Y, HU Yo 7
TRCLXy etiye O T4 0
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LET IX = 1
IF{IRWS) EQ(1)s LET IRWS = -1
LET fRWS = [RWS + 1
GO TQO 91
PROPER A/C 1S5 AVAILABLE
Ler 1 = 11
GO 0 7
CANZEL SORTIE 37 CLASS OF I~TH TAIL NQe = &s€s7 OR 10
GO TO (76505937939 79T 93039779 T+T7)¥sCLASILT)
READ OVER DATA NOT USED. PROCEDURE ASSUMES NUMBER OF
MREQS LE 14»THEREFORE EXACTLY 2 CARDS PER MALFUNCYION
READ N1sN2sN3
FORMAT {529+3123)
LET NM = N1+N2+M3
IF{NM) EQI(J)s GO TO B
DO TO &oFOR I1 = (1)(24NM)
READ 11
FORMAT (11}
LOOP
CALL QUTI259sl o+NTYNX»Q e Q)
GO T0 120

5 FIND FIRST»FUR EACH L OF MLFNUSENMOCETI) D) ewlTH (DIS5CVILY) EQIQI

7

9
11

1¢

CIF NONEGD TO 7
GO T0O 2
UPDATE SORTIE NO»sNEWs {SENON)=]1 Ok 2
P ET NSN = SENONID)
IF (NSN) EQ (2)y LET NSN = C
LET NSN z NSN + }
IF MUFNINSNs ) 15 EMPTY, GO 1O 9
IF MLFNUSENONIT i) IS NOT EMPTY, (GO YO 3
GO TC 1)
LET SEXON(T)Y = NSN
LET U = SENUNTTD)
READ SUNTL INFLRMATION
READ SELENCGJeIYs TMNXS(T e TMFLSE s TYFLSIT) oNPREMIJs I JoaNFOSM I L
Y eNGAMNL U L)
FORMAT {HI 2024 e aZ 0] 3)
IC 1) OU INUWSPYs IR INTYNE) 70 =10,y LET SELENUUSTY = SEUENTU,
Cli®e6413
LET TYNXSO]) NTYNX
LET NM 2 NPReEM{J I JeNPOSME ] ) ¢NGAMNIY o1}
NOTE IF A/7C NCOT REAQY FOR SOKTIL(CLAS NLS ) 2OTHERSISE
LET QLD SURTIL NOUe¥Nuw SORTIE NO.
IF (CLASLIYY £ this SO TO 10
LET PFLAGLTY
LEY 1sSkCiLtl) =
GO 10 12
LET SENOOGIT)Y = U
SCHEDULE ZANCEL S5CRTIE (CLSEY AT (ATEST OK SURTYL TIML

]
LY
o
B4

CREATE JisfE

LET TUNOICLSEY =
STORE CLSE IAM JLS
CAUSE CLSE AT jMyX

{
A
r)

C1h o« MARLTINTYNX + )
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50
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Ty

5

18
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IF MALFUNCTIONS EXIST CREATE- F LEs READ
ATTRIBUTES OF MALFUNCTILNS

IF (NM} EG (0)+GO TO 59

DO TO 40»FOR KK = (1) 1NM)

CREATE MALFN CALLED Q

FILE G IN MUFN(J D)

LET TLRDtGY = |

READ RrPTMIQ)»DISCVIQIeCRITIQ)2OTFLGIGC) »NRTSIGI»TOISCIC) 9PART/ Q)

CMREPP(Q)»TREPP(Q) 9o NRECS

FORIAT(M242+5129149i30M2429012)

DO 1O 30,FOR KXK= (1)(INREQS)

CREATE *REQ

FILE MFEQ IN REQS(Q)

LOOP

READ SHOPN(M) sNOMENIM) +SXILLIMY +FOR EACH M COF REQS(Q)

FORMAT 141212411)
CONVERT MANMOURS TO ELAPSED TIME

LET NOM = O

LET NOM = NOM <+ NOMEN(MM)s FOR EACH MM OF REQS5:Q)

IFINOM) EGIUYs GO TO 4O

LET REPTMIQ) = REPTMIQ)/FLOATFINOM)

LOOP
'"FOA/C READYs START EITHER A PREFLT OR AN UPLCAD
IFLCLAS(IYNY RE (5)s OO TQ 70

REMOVE 1 FROM ACST i

LEY NACST = NACST - 1

IFLYY GEINOWEP)Ys GO YO 80

IF {TYNXSOI)YY EG (=139 OC 7O 80

IF (WEFPSTUIYY EQ (1,9 G0 TO 8O

CALL ZTEAM{Lsl)

53 TC 1C0

CALL PREFT(I)

GG YO 100 1
CYHERWISE SCHEDULE LTPRE YO ALLOW FOR UPLCAD OR
GOWNLOAD W IF NECESSARYSAND A PREFLIOGHY

CREATL LI1PRE

LET TUNOILTPRE) = |

LET LTP(Yy & LTRRE

LEY B = U,

TF (TCURSTTIICE (LG TO 7S

TF ITYMESeIV¥EG (=1)s GO TO T4

LFT B8 =« B « TimtTi)

G0 OTO T8

T8 CTYNXSEI) Y GE (0 G0 TO 78

LFT 8 3 TIMET(D

CAULE LYPRE &7 TMNXS{l)Y = TMPRYT - 8

RETURN

SAND




SUBROUTINE SPOFL(D)
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START POSTFLIGHT ACYION

CREATE POSFL

LET TUNO(POSFLY = |

CAUSE POSFL AT TIME <+ TMPOT
LET CLAStT) = 11

CALL QUT(2691+C00sC)

RETURN

END

EXCG EVENT STARTY

START OF SIMULATION!

CHANCES FIRST SAT.AND FIRST SUN.

TO MOD 7 AND CAUGES FIRST SHIFT
USED WHEN READING DATLY MANNING FROM

READ FROM TAPE 134194
FORMAT (11,14

IF (1)y #£Q (888)s GO TO 3C
PRINT i

FORMAT(///73TH MANNING TAPE
CALL EXIT

PRINT 244

FCRmAT{]4)

READ FROM TAPE 13.+4A

FORMAT (AL

CALL INTLZ

LET FSAT = aMONF(FSAT-147,
LET F5UN 5 XMOTEIFSAT+ 1T
CREATE SWIFT

CAUSE SWIFT AT TimE

CALL QUTIEZ2TsF AT oNSHOP 90w
DG T2 20e FUR VAR SHOP M

CALL QUTI2H s NMALT (M, ) g jMA

CALL CuUY 28 aMMATLY (M, 4NYA,
Y

RETLQN

89

TAPE 112

NOT PROPESLY PUSITIONED)

(M0 e NV

EiMe2 oM

FIMe 3 e M)

P bt ety

» x x

Fin)
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REPORT 5TAYS(11)

X CANCELLED SORTIE Om TAI!L NOe = A7 * DAYSs # HOURSy # MINS
X il DPARTUTIME)Y HPART(TIME)Y M
X FIRET MALFU
X TALL NOQo. CLASS NCe OF LUTSTANDING MALFNS oLD

X » * » *

X 1 JLase) NQOSM( ) FMELFNIL » 1)

X FOR FACH &C |

!
i

END

PART(TIME)
NCTION IN ,
NEw wEAPON STATUS TYPE OF NEXT LORTIE 1
. » »
FMLEN(Z2 » 1) WEPLT (L TYNXSCID)

END

SCBROUTINE STEAM{TeJ)

C START TEAM ACTICON» el =P L 0AD s =220 w0 LAD » J3325ERVECE
CREATE MALFN CALLED L
CET DLSOVIL)Y = U o+ ¢
LEY RITL 1
LEY STRLSELY = L
LET TLNCHLY = |
LET REPYV(LY = TIMETLU)
LET NN = ST
DL TOo lowF o oa=il YNNG

A’
IREATL MxEW UapLEe A
FT OSmoPNIRY s HreNL UL ek )
LT NOMeENIX G 2 NUo N s )
i

ST NI O S T R WER S A

.
N R T I
AR <
VROOTALL MTT L L e NN
RO A GR U AR U B B AR
TR AUl wf Yy ee. T 00
L SV I SO S B RV A I
) i
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SUBROUTINE STNXS(I) %~
START NEXT sonrr& ¢
CALLED AT END OF A DOWMLOAD (SENSE LIGHT 1 ON) i
IF(SENSE LIGHT 1)1042 ~ 1§
" START DOWNLOAD IFV'ECESSARY ¢
IF (TCURS(T)) EGI=1)sGO TO 10 |
CIF(1) GEUNQWEP), GO TO 10 - p ¢
TF (TYNXS(I1) GE (0)2GO TO 10 i C
CALL STEAM(I»2) 4
GO TO 1CG X

LET SENOOf1I) = SENONI(I)
‘ IF NO NEW SORTIE READ INs FILE A/C IN STANDING

AND RETURN

IF (PFLAG(IY) EQ (1) GO TO 20

LET ISECL(I) = O

FILE 1 IN ACST

LET NACST = NACST + 1

LET CLAS(I) = &

6O TO 109 *

IF NEXT SORTIE [S TRAINING» START PREFLIGHT AND RETRN C

IF (LTPLI)) EQ (0)s GO 10 22 C

CANCEL LTPRE CALLED LTP(I)

DESTRQY LTPRE CALLED LTP(I)

LET LTP(D) = C

1F (1) GE (NCWED)s GO TO 21

IF (TYNXS(I)) GE (0)» GO TO 25

CALL PREFT(I)

GO TO 100 C
IF WEAPONS ABOARDs START PREFLIGKT» OTHERWISE
START UPLOAD

IF(WEPST(1)) EQ (01 GO TO 3C

G0 TC 21

CALL STEAMUIs1)

CALL QUT(3uslsCLAS(I)aNACST 0}

RETURN

END

[

SUBROQUTINE STOMT(1sXeCI)
STOP MAINT IF ALL CGUTSTANDING MALFNS ARE NCOT CRITICAL
[F ANY CRITICALY RETURN

LET C1 = 1

LEY NSO = SENGCUTY

LEYV MON = SENONCD)

'FOUkY EG tuds LG TO 3)

CALLED FROM LTPRE

STOP MAINT IF ALL QUTSTANJING MaL FNS AKE NGT IRITICALs OTHERwWISE




£y

[ANA]

[

10
15
31
32

34

38

45

46

1ud

CEQ (L1)y IF NONE» GO TC 4%

i RETURY
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RETURN |
DO TO 15y FOR EACH L OF MLFNINSO; 1]}
IF (CRIT(L)Y EQ (1) GO TO 100
REPEAT 10 |
GO T0 34 ‘ BN
DO TO 225 FOR EACH t OF MiFinuNSU»Ive WITH (DISCVILI) EQ (DY
IF 1CRITIL)I) EQ (1) GO TC 130 ' -
REPEAT 131 ;
STOP WORK ON ALL MALFNS AND RESCHEUULE WORK FOR END
OF NEXT POSTFLIGHT
LET CI = 0

LET L1 = FMLFNINSO.I)

IF (L1) EQ (O0)y GO TO 6&C

LET L2 = SMLFN(LY)

IF iKY EQ (1) GO TG 38

IF (CISCVILI)INE (C)y GO TO 50

LET DISCVILL) = 1

IF (K) EQ (U)s GO TO 39

REMOVE L1 FROM MLFNINSOs1)

FILE L1 IN MLFN(NSNsI)

LET NPOSM(NSNsI) = NPOSM(NSNsI) + 1
MALFN EITHER In PROCESS OR IN GUEUE
IF MALFN IN Pit. ESSY'TERMINATE MAINT.

STORE FREQS(L1) IN X

IF (SHOPN(X)) EQ (01sG0 TO 46

FIND FIRST+FOR EACH CARC OF WIP{SHOPN(X))s®wITH (MLFTIN(CARD))

CALL TERM({L1sCsl)
GO TO 48
IF NOT In PROCESS REMOVE MALFN FROM ALL QUFUES
DO TO 47y FOK EACH J OF REQ@SILL)
LET M = SHUPN(Y)
CALL RIRDM(L1oM)
IF(CLSSP LU EQ(OYs GO TQ 47
LET N = PucTI(LY)
REMOVE L1 FROM MALP(N)
LET NMALP(N} = NMA{P(N) - 1
LET CLSSPILLY = O
CALL QUT {33 oNINMALPIN] oNSEWMSC)

REPEAT 45

LET NOOSMLUL) = NOOSM(L) ~ 1

LT Ll = L2

50 T0 3%

IF (NOOSMIT}! NE (01)s CALL ERRIL1Z)

SET MALFN COUNTS TQ ZERQ
LET NOMIMLL) = O
LET NUOMNM{L) & {
LET NOPTMUI: = {
CALL DUT(339109994C» 0

ENG
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SUBQOUTINE TERMIL oMM J}
TERMINATE MAINTENANCE ON Lo UPDATE REMAINING REPAIR
TIME AND CANCEL END OF MAINT

LET REPTMIL) = FINTHM(L) - VIME

CANCEL MYN CALLED MTNR(L}

DESTROY MTN CALLED MTNR(L)

LET MTNR(L) = 0
REMOVE EACH CARD OF L FROM WIPs FILE IN MALM UNLESS
CALLED BY STOMT(J=1)

DO TO 40+FOR EACH K OF REQSI(L)

LET M = SHOPN(K)

CALL RCRDW(L oM}

IF MALFN ON OVERTIME» DO NOT REASSIGN MEN

is

12
13

20

30

40

100

i?

IF (STOVY(L)IEQ (Qe)es GO TO 12
LET GVTMH = (TIME STOVT(L)I®(FLOATFINOMEN(K)~SUBI(K) )}
CALL OQUT(39sMeOVTIMH 00
LET STOVTIL) s O,
GO TO (30914514),J
CALL FCRDAM!L ¢ M)
GO T0 30
GC TO (20¢13913)J
CALL FCROM(L M)
IF CALLED BY DGOPRE(JU=2)+CPUSE 'CALL MAINT' sOTHER-
WISE CALLED B8Y SHIFT(J=3) REMINVE NEXT CARD FROM wIP
GO TO (1000205300 y
1F CALLEDC BY DOPRE OR STOMT, RETURN MEN TO SHOP AND
TRY TO STARY MTCE AT THIS SHOP
CALLED B8Y DJOZRE OR STOM;
LET NMENA(M) = NMENA(M) + ROMEN(K)Y ~ SUB(K)
IF MALMIM) IS EMPTYs GO TO 30
CREATE CALLM
LET MAN(CALLM) = M
CAUSE CALLM AT TIXE
CALL QUT(32:MudMERA M) o TLAOIL Y)Y
REVEAT 10
UPDATES AIRCRAFT STATISTICS
LET I » TLNOIL?
LET ROMEM{I) & NOMEM{])Y = )
LET NOMAM{ T} = NOMNM(]) +» )
CaL.L CLASS(I
RETURN
END

SUBAQUYTINE USEMNIM) . ' .
IF MALMIM} 1S EMPTYs [F QREF (M) IS EMPTYs GO TO 100
STORE FMALM(M) IN G ' :

IF{Q) £EQ(0)s GO TO 18

0 a¥a¥a a)

Ha ]
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STORE SMALM(Q) IN QQ

LET J = MLFTN(Q)

LET I = TLNOL(J)

LET NOMNM(II) = NOMNM(II) - 1
LET JJ » DISCV(J)

CALL MTCE (J*NN)

IF (JJ) LE (23 GO TO 20

IF (JJ) EQ (6)s GO TO 20

LET CLAZ(LIL) s JJ + 9 '

20 IF (NMENA(M)) LS (0)» CALL ERRI(S)
IF (NMENA(4)) EQ(O)» GO TO 26
LET @ = QG

. 60 T0 17
18 CALL BENCH(M)
26 CALL OUT({22sNRIP (M) oNQREP (M) e MsNMALM(M) )
100 RETURN
ENC

SUBROUTINE USEPT(N».)
SUBROUTINE T0 AtlEMPT TO USE PART ON ANY WAITING MALS
I¥ OUTSTANDING CANNIBALIZATIONS(NCANB GR 0)»
PUT PART BACK ON A/C.

IF(NCANBIN}) EQ(U)» GO TO 1€
‘ START A REPLALCE ACTION TO PUT BACK A CANABALIZED PARY

LEY 1= O

LET NCANB(N) s NCANB(N) - 1

LET NMALP(N) = NMALPIN) - 1

LET NPRTA(N} = NPRTAIN) - 1

CALL OUT(34sNoNMALPI(N) 20+90)

60 1O 100
ATTEMPT TO USE PARY

10 DO TO 20+ FOR EACH L OF MALP(N)

REMOVE L FROM MALP(N)

LET NMALP(N)} = NMALP(N) -~ 1

LET CLSSPIL) » O

LET | = TLNOLL)

LET NOPTM{1l} s NOPTM(1) ~1

IF QUESILI 15 NOY EMPTY, LET NOmieM(l! & NOMRNM{I} = ]

IF(CANARLL)) EQEQ)e GO TO 15

LET K » CANAR(L)

CANCEL CANAB CALLED K

DESTROY CANAB CALLED X

LET CANARI(L) = C

135 Catl MTCE(L2»*NN)
CALL OUTI{3GoNINMALZIN) sNOPTM( )]
IF (NN) EG(1)+G60 TC 100
20 REPEAY 10
100 RETURN
END
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[a N

55

U NO TO Y0+FOR EACH L OF MLFN(SENOO!I)slde WITH(DISCVIL)} EQ (6)9AND

1Q

80
100

-114~

ENDOG EVENT WTSOR

END OF WAIT FOR SORTIE
LET I = TLNO(WTSOR}
LET J = TYNXS(1)

1F SORTIE CANCELLED (ISECL=1)oFILE A/C IN STANDING

AND RETURN
LET 1J = ISECL(I)
IFCISECLIT)) EQU0)sGO TO 5
LET ISECL(I) = 0
FILE 1 IN ACST
LET NAZST » NACST ¢ 1
LET CLAS(I) = 5
GO TO 80

SCRTIE NOT CANCELLED - NOTE IF SORTIE IS LATE

LET Y = TIME - TMNXS(I)
LET JJ = TYNXS(I) + 2
IF (Y~-MAXLT(JJ)) GR(C)» CALL ERR(14)

NOTE TO IGNORE CANCEL SORTIE(IDYCL=1) AND CAUSE

SORTIE
LET KL » CLSEE(I)
IF (KL) EQ (0)» GO TO 55
CANCEL CLSE CALLED KL
DESTROY CLSE CALLED ki
LET CLSEE(]) = O
CREATE SORTE
LET TLNO(SORTE) = 1
LET T = TIME + SELEN(SENOO(1)s1)
CAUSE SORTE AT T
LET ENDSE(]I) = T
LET TCURS(I) = TYNXS(I)
LET CLAS(I) = &
IF (TYNXSC(I)) EQ(O)s LET CLAS(I) = 6
LET TMNXS(1) = THFLS(])
IF (TNS) EQ (U} » LET TMNXS(I) = 999,9
LET TYNXS(1) s TYFLS(L)

IF ANY GROUND ALERT MALFNS» CAUSE MAINT START

ON PROPER DAY
IF (NGAMN(SENQO(IVs1))EQ (0)eGO TO 80

CLTIDISTILIE GR (0)
CREATE CLMTC
LET MFN(CLMIC) = L

CAUSE CLMTC AT TIME + (FLOATF(TDISCIL)))

REPEAT 60

NOTE A/C HAS NO GOOD PREFLIGHT ON IT

LET PREFNIT) = O
DESTROY WTSOR

CALL OUTI(38el0lJsY JJ)
RETURN

END
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FUNCTION ZERO

LET 2ERO = O
RETURN
END
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(CARD)
MAKES A RANKEC SET A FIFO SET
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ABALYSIS

1AC
2PART
3SHOP
SRINT
OF SAT
10NBNCH
11CNACW
12C SACW
13MXACW
14NACWW
15LAST
16GTSUB
17GOVTM
18GNPRE
19GXMLM
20GXREP
21GXMLP
22GCANB
23FMSDS
24LMSDS
25GSORT
26NUML
27LTRSE
28LTTHR
29LTHPS
30NMISS
3INMSPS
32 TMANH
330VPTH
34CANPS
35LTPA
36LTPS
370FILR
38AVAIL
39CATOT
40TAVAL
41NTURN
42C TRNA
43CTRNX
GOHMAXTA
4L5MAXTX
4H6AVTAA
4TAVTAX
48NA
WANFL
SOGRNDU
SI1GNSHT
52GMNPS
53IMINTA
54MINTX
$5KORE
5 6 CNMNM
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56MEMNM
5 7TCSMNM
5 7SDMNM
58TNMNM
SOCNPTM
S5OMEPTM
60CSPTM
60SDPTM
61TNPTM
62TCLAS
6 3CNMEM
6 3MEMEM
6 4CSMEM
6 45DMEM
65TNMEM
66CLS

6 6NOMNM
6 TXTURN
6 8BNOMEM
68NOPTM
69NRUSH
TOATOTL
T1ATURN
T2NASKS
T2NFILS
TIMXMLP
T2NCANB
T3CMMLP
T3MEMLP
73SDMLP
T4CSMLP
THTNMLP
T6TA

TLFILLR
TTEXHRS
TBNMALP
T9CMENA
80C SMEN
81TMENA
82CQREP
8 2MEREP
33CSREP
B3SDREP
84TQREP
8SMXREP
85NPREE
8 6CNMLM
BOLCMALM
8 TCSMLM
88TMALM
88TNMLM
BOMXWIP

R e o N

1172
1272

1172
12/2

1374
14/4
1274
1174

1172
1272

1172

12/2

[ N S I S

1172
1272

Pt it Pt it ot Pt
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89MXMLM
BIMAXLM
JOCNWIP
9OMEWI1P
91CSWIP

91sOwWlP.

92TNWIP
93INMENA
94GEXHR
93NQREP
9I5NMALM
95NWIP

97FSUN

98GSWIP
99C0VTMH
100GMwIP
101GSPTM
102MEMEN
1035DMEN
10QUTIL

105MEMLM
106SDMLM
10 TMANPS
1 08MNMEN
108T5U8

1C9NMSESD
109NTSRTY
109NUMLS
111LATEM
112NSORY
113NMHPS
114GHUSE
115GUTIL
116CLSS

117PLS5S

1 19GMMILM
120G5SMLM
121GMREP
122G5REP
123GMMLP
VEAUSMLP
125CLAS

126CUTIL
127C5UTYy
T2BUVILL
12950UT2
1 IONMASH
PIIHUSED
1 3200MLM
EEBETINY
P 2amhg

1328500
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1123
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TME &
TALNO 2
TYPE 3
PMSDS 12/2
SMSDS 1172
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L36URPRT
13 TWHERE
138TNACW
139MEACW
140SDACW
141GMPTM
142NSHFT
143G5MNM
144GMMNM
14%5GSMEM
146GMMEM

147BORR

148KCORR
149N0OWEP
150MAXME
151CSTRA
1515DTRA
152CSTRX
15250VRX
153CHNGE
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SUBROUTINE ANLYZ

LET DIivsas]l40/(TIME ~ LAST)

CUMPUTE GSORT = SUM OF NSORT(1)+FOR EACH AC 1

SHOP STATISTICS

DO 1O 1CFOR EACKH SHOP M

LET SQMLM = NMALM{M)#%*2

ACC NMALM(M)»SGMLM INTO CMALM(M)-CSMLM(M) ALL SINCE TMALM(M)
LET MEMLM{M) = CMALM(M)#D]V

LET SDMEM(M) = SQRTFIDIVECSMLMIM) ~MEMLM (M) #e )
TF(MXMLM(M))IGR (GXMLM) . LET GXMLM = MXMLM(M)

LET SQREP = NGREP(M)®#2

ACC NGREP (M) s SQREP INTO CQREP({M)CSREP (M) ALL SINCE TQREP(M;
LET MEREP(M) = CGREPIM)®DIV

LET SOREP(M) = SQRTFIDIV#CSREP(M) ~ MEREP(M)##2 + ,000001)
IF {MXREP(M)) GR (GXREP)s LET OXREP = MXREF(M)

LET SQWIP = NWIP{M)#n2

ACC NWIP(M)»SQWIP INTO CNWIPIM)+CSWIP (M) ALL SINCE TNWIRP(M)
LET MEWIP(M; = CNWIP(M)®D]IV

LET SOWIP(M) = SQRTFIDIVHCSWIPIM) =~ MEWIP{M)®e2"

LET GOVTIM s GOVTM + OVTMH(IM)

LET GTSUB = GTSUB + XABSF(TSUBIMY)Y/Z

LET GNPRE = GNPRE + NPREE!M)

LET HOURU z Qa

DO TO B8.FOR I = (111(6)

LET HOURU = HOURU + HUSED(Mel)

LET SN = FLOATFINSHFT(]))

I1F (CrINGE)Y EQ (O)e GO TO 7

LEY UTILZ{(Ms]) = HUSED(Ms1)/CUTIL(M])

GO TO 38

LET UTILZ(MeI) = CUTIL(My]I)}/SN

LEY SDUTZ(MsI) = SQRTFICSUTLIMal I /SN = UTILZ{MeI)®%2 + ,000001)
LQOP

LET MANPS(M) = HCURU/FLOATF (GSORT)

LOOP

LEYT NA =§

LET NFiaf

D0 TS 204 FOR EAMH PARYT NeswlTHINASKS(NY) GR (0Q)

LET SQMLP = NMALP(IN)®®)

ACC NMALPIN)Y o SUMLRP INTO ONMLPIN)»ZSMLPIN) ALL SINCE TNMLPIN)
LET MEMLP(N) = INMULPIN)I®DLY

LEY SOMLPIN) = JIVOCSHLPIN) -MEVM PiNISEQ

1¥ (SCMLPINI) GE (2)e GO TO 19

CALL CORE(KXXsRXX{2BOCQ

CALL tX'?

LET SUMLPINY » SQRTFISDMLPINYY

1F (MXMUPINT Y OR (GANMLEY SLET GAMLP ¢ MAM PN}

LT FILLRIND ® FLUATEFINF JUBINDIIZFLOATE NASKSIN))

LET NA =2 NA +» NASKSIN)

LET NEL=2 NEL eNFIL .UM

LET GUANE & GCANS ¢ NTAN (7 4

T

AIACREST L TATI<T(u)

O TQ YL WF DR YaAlw AL )

ng, g

R T R e L

B T
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LET SQMEM = NOMEM(I)**Z ‘ ‘ Lo
ACC NOMEM( 1) +SQMEM INTO CNMEM(I).CSMEM(!) ALL SINCE Inm&ntl)
LET MEMEM(1, = CNMEM(I1% DLV
LET SDMEM{]) = SQRTF(D:V*CSMEM(I: - 4rmswti;***t -
LET SQMNM = NOMNM(1)#*2 ‘ ' e
ACC NOMNM{ I)»SOMNM INTO CNMNM(4)'CSMNM(I) ALL sxaca 1NMNM«!1ﬁ,5;
LET MEMNM(1) = CNMNMU1)®DIV RESE o
LET SDMNM({1) = SQRrF(D!V*CSMNwtli - MEMNM&II**zl f
LET SGPTM = NOPTMII)®%2 i L
ACC NOPTM(I}oSQPTH INTC.. CNPTM(I:.CSPTMtt) AL sx&ce tnptMtlsV ‘
LET MEPTM(]) = CNPTM(U1)*D1V:. : Con
. LET soPTM(I\ = SﬁR»FtQ!V*C‘FTM&I! - N‘PTM(I)’*Z)
.30 LooP - :

- COMPUIE GMMLM.GSMLM
- COMPUTE GMREP»GSREP
COMPUTE GMWIFsGSWIP .

_MEAN-sra«eav.OF n&ﬂLtht.foﬁ EACH. SHOP.
MEAN» STO=DEV {F MEREP(MI-FOR EACH SHOP
MEANsSTD~DEV OF MEWIP{¥)sFOR EACH SHOP.
COMPUTE GMMLP sGSMLP = MEANS STD-DEV CF MEMLP IN)»FOR EACH PARTN. " -
"COMPUTE GMMEMoL3MEM MFAﬂ,¢r§~DCV;0F MEMEML1}9FOR eﬁCM’ac,¢s_ ‘
Cy WiTH (NSORT(I)) GR 103 R - R a0
 COMPUTE GMMNMsGSMMM = MEANSSTO- DEV CF MEHNHti);FOP &ACﬂnAC&}( R
Co WITH (NSORT(L1) SR (O} o ' S
COMPUTE GMPTMsGSPTM = MEAN@QTD*DEV or MEP?MtIt,FQR Eﬂfﬁféiflhgj
Co WITH (MNSORT(I)¢ GR CO) - o0 . _ Lo
DO TO 33, FOR EACH AC & . R ;Qu;,m_
~ ACC 142 INTO rLAszx.cgs<1:x.s:ﬁgg fc&kstl; B
33 LOOP o AU
LET GNSRT = 0 -
CO TO 35:FOR I = tzstax
LET GNSRT = GNSRT + Ntfﬁ*(;t
35 LOOP
CeLL ANAZ}
10U RETURN
END

n n:n I

SUBRGUTINE ANAZ)

RYSTEM SYATISYICS

LET DIV » leusz(TIME~LAST)

LET NUML » NUMLSLLI®NUMLBLZIORUMLSTE )

LET G5 = FLUATFLIGSORT

LET LTPSL v 1.0eONUML/GS

LET LTTHR LATEHELISLATEMI 21 oLATERLIY)

LET ¢ Th2g LITRR /G

LET NMESS NME T E] JeNMESI{ 2 eNMESD )

LET NMRBS Lol e WNMILS /0L ONY]SS)

COMPUTE TM s SUM OF NMASHIM L) oFOR FAZY oNGP ¥y FCR [ wt}yig)
LEY TMANM s Taeg o (TiME - LA%Y) '
LET OWPTH o 100N T/ TMaANN

LET CANPS = 1. o9F L CAVF (L ANBY A0S

B » & w
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45
5V

55

61

62
65
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LET OFILR = FLOATF(NFL)I/FLOATF(NA)

LET CATOT = 0.

DO TO %Q,FOR J = (11(14)

COMPUTE CLSS34J) = SUM OF DECHRICLAS(I+J))s FOR EACH AC i
LET CATOT = CATOT + CLSS(J!?

LOOP

DO YO S5C+FOR EACH AC 1

LEYT ATOTL(I) = Q.

DO TO 45+FO0R K = (1)(14)

LET ATOTL(I) = ATOTu () + CLAS(INK)

LOOPR :

LOGP ,

LET AVAIL = 24.,%(TIME - LAST)

LET TAVAL = FLOATF(MNAC)I®AVAIL

DO TO 5S+rF0R J = (11(14&)

LET PLSS(J) = 100%CLSS(J)/CATOT

LOOP

00 TC 56y FOR I = (1){(2)

LET Q = NTURN(T+1

LST R = NTURN{I,2)

LET AVTAA(]) CTRNALIY 7 @

LET AVTAX(I]) CTRNX(IY /7 R

LET SDTRA(!) = SQRTF(CSTRA(I1)/Q - AVTAA(])**2)

LET SDTRX(1} SQRTFICSTRX{I)/R - AVTAX([)#%%2)

LOCP - '

DO TO 60+FGR I = (113(6)

DIMENSICN HSS(6)

IF (CHNGE) £Q (0Q)s 50 TO S8

COMPUTE HSS(I1) = SUM OF CUTILiMsI)s FOR EACH SHCP M
COMPUTE GHUSEI) = SUM OF HUSED(M,])FOR EACH SHOP ™
LOCP

COMPUTE GMNFS
COMPUTE GEXHR
LET HU = G
LET HA = O,

DO TO &5sFOR 1 = (1)(6)

IF (CHNGE) EW (0)s GC TO 61
LET GUTIL(I) = GHUSELT)I/HSS(D)
LET HA = HA + HSS(I)

noH it N

SUM OF MANPS(M)»FOR EACH SHOP ™
SUM OF EXHRSIM)s FOR EACH SHCP M

won

GO T2 62
LET S = FLOATFINSHFTUI) ) *NMHPSUT)
LET CUTILCI) = GHUSE(T)/HS

LET HA = HA + FLOATFINSHFT{I) Y ®NMHPS(])

LET HU = HU + GHUSE!]:

LOOP

LEY GRNDU = 1uli.#Hy/nA

LET SQ = NAC.U.#%2

ACC NACWWs Su INTO INACwy CSACW ALL SINCE TNACW
LET McACW D1IV*INACW

LET SOACW SQRTF(DIVHCSAIW - MEACW®#2 + 4(C00C1)

H M

LET BORR = BURR + CLAS(!92) + CLASTIATY + CLASTINE) + CLASTTG)
Ct CukSilab)+ CLAS(Isa)s FOR T = (]3UNOWEP=1)

LET BORR = DLCHR{BORR)

LEYT KCORR = SCORR+CLAS{I «2)+CLAS I Te 71+ CLAS T TSI +CLAS (TS




67

79
80
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C+ CLASUI963+ CLASI124)s FOR I = {NOWEP)(NAC)

LET KCORR = DECHR{KCORR}

LET AA = FLOATF(NCWEP-1)

LET 3B = FLOAITINAC - NOWEP + 1)

LET BOR = (1UQe#BORR) / (AARAVAIL)
LET KZORR = (100,*kCORR} / (BB*AVAIL)
LET MAXME = O

DC TO 67s FOR EACH SHOP My WITH (MNMEN(M)! NE (999§§‘

LET MAAME = MAXME + XFIXF(NMENA(M)) —~ MNMEN({M)
LOOP '

CALL INTER

CALL INTR1

LET LAST = TIME

DO TO BO»FOR EACH SHCP M

LET CMALMiH) = Co

LET CSMLM(M) = 3,

LET CQREP(M) = Q.

LET CSREP(M) = O,

LET CNWIP(M) = 0,

LET CSWIP(M) = Q,

LET MXMLM(M) =C

LET MAREPiM} =0

LET OVTMH(M) = D,

LET TSUBI(M) = O

LET NPREE(M) =0

LET CCMLM(M) = O,

LET JSMLM(M) = O,

LET ~NMEN{M) = NMENA(M)
LET EXHRS(M) = C

DO TO 70sFOR I = (11(6)
LET CUTIL(MsL) = U

LET CSUTL(MsIY = O,

LET HUSED(Ms 1) Te

LOCP

LOOP

LET GXMM = O

LET GXREP = &

DO TC SCsFOR EACH PART NyWwITH (NASKS(N)IGR (0)

LET CNMLP(N} = G,
LET CSMLP(N) = O,
LET MXMLP(N) = O
LET NFILSINY = G
LET NASKS(N) = O
LET NCANBIN} = ¢
LOCP

DO TO 110+,FOR EACH AC |

LET CNMEMI(I) = Q.
LET CSMEM(1) = G,
LET CNMNMI(TI) = Q.
LET CSMAML(T) = T,
LEY CNPTM{l) = C.
LET CSPTM(T1) = C,
LET NSORT(1}) = C




105
110

120

130

DO TO 105+FOR J = (1)(14)
LET CLAS(I3J) = Qe

LOOP

LOOP

DO TO 12CG+FOR.1 = (1)(6)
LET NSHFT(I) = 0

LOOP

DO TO 130+FOR I = (1)(13)
LET NUMLSITI) = C
LET LATEH(I) = O
LET NTSRT(I)Y = O
LET NMSSD(l) = 0
LOOP

LET LTPA = 0

LET LTPS = U

LET LTTHR = Q.

- LET NUML = O,

135

140

0.
Oe
Oe
O

LET NMISS
LET CNACW
LET CSACW
LET MXACW
LET NBNCH
LET GCANB
LET GOVTM
LET GTSuB
LET GEXHR
LET GMNPS
DO TO 135« FOR !
LET NTURN(I¢l) =
LET NTURNtIs»2) =
LET MAXTA(I) = O
LET MAXIX(I) 0
LET MINTA(!)
LET MINTX(I
LET CTRNX(1)
LET CTRNALD)
LET CSTRA(IL)
LET CSTRX(I)
L.OOP

LET NRUSH(1)
LEY NPUSH(Z)
{1 20RR »
LET Y.ORR = O
STORE FMSDS IN J

IF (J) EQ (0)»6C TO 150
STORE SMSDS{Jy IN K
REMOVE J FROM MSDS
DESTROY MSDSE CALLED J
LET J = K

GO0 TO 14€C

RETURN

oW NN NR Y
oo cocTca

= (1)(2)

u o W ou B NN
[»]

L]
O O

END
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16
100

10C
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SUSROUTINE CANCL (T1sJePsT)
LET NMSSD(J) = NMSSU(J)+1
CREATE M5DSE

LET TALNO(MSDSE) = 1

LET TYPEIMSDSE)Y = J

ILET TME(MSDSE) = P

FILE MSDSE IN MSDS

RETURN

tND

SUBROUTINE CLASS(I9JsKsT)
IF (3} GQ ‘3)’60 TO 100
LET TIME = T |
ACC 1.0 INTO (LﬁS(I!uLS('I)S‘NCE TOLAS (1)
IF (K} EG (“\QGQ T0 10
LET CLSEI) = 1
GC 70 108
10 LET CLS(I) = 2
100 RETURN
END

SUBROUTINE CLMTC(19sJsKslsT)

IF (L) EG (1) GC TO 100

IF (J) €Q (0)»GU TO 100

LET NASKS(J) = NASKS{(J:y +1

IF (K) EQ (O)sLET NFILS{L) = NFILS(J) + 1
100 RETURN

END

SUBROUTINE IREPT(IsJsKsbaT)

LET TIME =T |

LET SQMEN = NMENA(1)a#2

ACC NMENA(I)sSQMEN INTO CMENA(I),CSMEN(I) ALL SINCE TMENAUI)sALD
C=140

IF (J) LS (MNMENCI))sLET NNMEN(D) = J

LET SQREP = NQREP (1)3%2

ACC NGREP(11+3QREP INTG CQREP(I)CSREP(I) ALL SINCE TQREP(I),POST
CFLOATF (L)

RETURR

END




¥
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SUBROUTINE DOPRE ([sJsKsT) S
LET SQREP = NGREP(I)e*2 :
LET TIME = T :
ACC NQREP(I)s SQREP INTO CQREP{I)sCSREP(1) ALL SINCE TWREP(I)s+ADD
Cl140
IF (K) GR (MXREP(1))sLET MXREP(1) =K
RETURN
END
c
SUBROUTINE ERR(N) c
CALL ERRR(N)
CALL CORE (KXXsKXX (KORE))
STOP
RETURN
END
C .
REPORT ERRR (N)
X ERROR
X
C
X ERROR
X NUMBER X
X * %
X N X
’ X
ENC "
X X
NUMBER PAGE ## 3
PAGE
X
X
X
X
END X
X
X
X
X
C X
SUBROUTINE EXTRA(I4A) X
LET EXHRS(I) = EXHRS(I) + A A
RETURN ’;

END
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SUBROUTINE FCRDM(1»JeKeT)

LET SOM = NMALM(])##2

LET TIME = T

ACC NMALM(1)95SQM INTO CMALM(I)sCSMLM({TI) ALL SINCE THALMI(I)sADD 1.0
IF(K) EQ(1)s GO TO 100

IF (J) GR (MXMLM(I))sLET MXMLM(I) = J

IF(J) GR (MAXLM(I))s LET MAXLM{I) = J

RETURN

END

SUBROUTINE +CRDW(IsJsT}

LET SQW = NWIP(I1##2

LET TIME = T

ACC NWIP(I)s SQW INTO CNWIP(I)sCSWIP(I) ALL SINCE TNWIP(I)sADD
Cls0

IF (J) GR (MXWIP(I))sLET MXWIP(I) = J

RETURN

END

REPORT INTRI1
SYSTEM STAT
NUMBER OF LATE SORTIES
TRAINe GNDeALERT AIR ALERT TOTAL PER-CENT OF SORTILS LATE

* * * *, *onw
NUMLS (1) NUMLS(2) NUMLS(3) NUML LTPSE
CANCELLATIONS |
TRAINe GNDeALERT AIR ALERT TOTAL PER-CENT OF SORTIES CANCELLED
» * * *, *g NN
NMSSD (1) NMSSDI(2) NMSSD(3) NMISS NMSPS
CANABAL IZATION SUMMARY
TOTAL PER-CENT OF SORTIES
» ,nE
GCANB _ CANPS
SORTIE COUNT BY TYPE OF SORTIE
TRAINING GNDe ALERT AIR ALERT TOTAL
* * »* *
NTSRT(1l) NTSRT({2) NTSRT(3) GNSRT

TURN - AROUN
TOUCHDOWN TC COMPLETION OF ALL MAINTENANCE
A/C NO. OF AVERAGE MAXTMUM MINIMUM STD.
TURNAROUNDS TIME TIME TIME DEVIATION
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Y B-%2 ! L% 1 *gnn »o RN RN
A NTURN(1s1) DECHR{AVTAA(1)) DECHR({MAXTA(1)) DECHR(MINTA({1))
X DECHR({MINTX(1)) DECHR(SDTRX(1))

X KC=-135 L * N o IR 1) *oRNR
X NTURN(Z2s1) DECMR(AVTAA(2)) DECHR(MAXTA(Z)) DECHR(MINTA(2)})
X DECHR(MINTX(2)) DECHR(SDTRX(2))

X NUMBER OF MALFUNCTIONS COMPLETED IN LESS THAN SPECIFIED TIME
X PREFLIGHT MALFNS POSTFLIGHT MALFNS
X * »*
X NRUSH (1) NRUSH(2)
X B SHOP  UTILiZA\ ION
y |
S MANHOURS USED==-==  —-=-- R
X WEEKDAY SHIFTS WEEKEND SHIFTS WE
X 1 2 3 1 2 3
X SHOP AVGe SeDe
X * * % LIPS * o # LIPS * ® LIPS * o % % o %%

X M HUSED{(M»1) HUSED(Ms2) HUSED(Ms3) HUSED(M+4) HUSED(M»5) HUSED(Ms6
X - SDUTZiMs3) UTILZ(Me&) SDUTZ(Ms4) UTILZ(MyS5) SDUTZ(My5) UTILZ(Ms6}

X  FOR EACH SHOP M

X
X GRD o0 * % *o# *, % * % * g% *onR

X GHUSE(1) OHUSE(2) GHUSE(3) GHUSE(4) GHUSE(S) GHULSE(6) GUTILI(])
X : NUMBER CF AIRCRAFT WITH WEAPONS :
X AVERAGE STD« DEV. MAX IMUM
X *oRR *onn »

X MEACW SDACHK MXACW
X CANCELLED SORTIES
X TAIL NC. TYPE OF SORTIE TIME OF SORTIE
X »* * *oun

X TALNO(K) TYPE(X) TMZ(K)

X FOR EACH K OF M5DS ‘

END

ISTICS
LATE TAKE-CFF HOURS
TRAINe GNDeALERT AIR ALERT TOTAL AVG.HOURS LATE PER SORTIE

£ X un *oun *o N * R%
LATEH(1) LATEH(2) LATEH(3) LTTHR LTHPS
OVERTIME SUMMARY
TOTAL HOURS PER-CENT OF AVAILABLE HOURS
on ¥ MR
GOVTM OVPTH

OVERALL FILL-RATE
NUMBER OF DEMANDS NUMBER OF FILLS FILL-RATE

* » *, N
NA NFL OF ILR
TOTAL NUMBER OF STOPPING POSTFLTeMAINT.TO START NEW SORTIE
BENCH REPAIRS ATTEMPTS SUCCESSES
» » »
NBNCH LTPA LTPS

O DATA (HOURS)
TOUCHDOWN TO COMPLETION OF AlLL RED=-X MAINTENANCE

on

(2928 o

>

oRx oW

(a)

W ¢ DX D

» 3
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A/C NO. OF AVERAGE  MAXIMUM  MINIMUM  STD.
TURNAROUND S TIME T IME TIME  DEVIATION
B=52 » 5 N L un Y Ry

DECHR(SDTRA(1)) NTURN(1s2) DECHR{AVTAX(1)) DECHR(MAXTX(1)}

KC-135% » Ao RR » N »ouR L Ty
DECHR{SDTRA{2)) NTURN(2+2) DECHR(AVTAX(2)) DECHR(MAXTX(2})

OPERATIONAL READY RATE (PER-CENT)

B=52 KC-135
» Rk *, u
BORR KCORR
OVERALL PER-CENT = #.%#
| GRNDU |
~=t-=+  SHIFT UTILIZATION (FRACTION}==='ma= ===
EKDAY SHIFTS WEEKEND SHIFTS
2 3 1 2 3

AVGe SeDe AVGe SeDo AVGe SeDe AVGe SeDe AVGe SeDo
R R RN R RE R REE R R RORER R BE R ERE R ER R ERR

) UTILZ(Ms1) SDUTZ(My1) UTILZ(M92) SDUTZ(Ms2} UTILZ(M»3)
SDUTZ(Msh)

» &N Y o R *,80 K Rt®
QUTIL(2) GUTIL(3) GUTILI(&) GUYILIS)Y GUTILL(6)

gt

N -

%

AU o

2%

X > X X

REPORT -

SHOP ST
OVERTIME
Ge EXTRA
oW BEN W

END
C
REPORT INTER
X INTERIM
X
X |
X SHOP MALFUNCTIONS WAITING REPARABLES WAITING
X NQ. AVGe STDeDEVe MAX AVGe STD.DEVe MAX RE
X * % LR P T LA L P 3 * % La P 1 [ 2 2 P 4 #* % % #
X M MEMLM(M) SOMLM(M) MXMLM(M) MEREP(M) SDREP(M) MXREP(M) OVTMH(M)
X MANPS (M)
X FOR EACH SHCP M
X

X SRAND "o e T » * N *gne ® RER R BRR R

. 4
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GMMLM GSMLM  GXMLM GMREP GSREP GXREP GOVTIM

AIRCRAFT 5'

TAIL NUMBER OF NOOF MAINT +MALFNDS NUeOF MAN MALFNSe NOLOF
NQe SORTIES AVGe STD«DEV, AVGe STO.DEVe AVGe

T e R0 L 32 "0 o n0 * o uh
I NSORT(1) MEMEM(I) SDMEM(]) MEMAM(I) SDMNMII) MEPTM(

FOR EACH AC 1
GRAND * oA 0 o N0 *oni #one
GSORT GMMEM GSMEM GMMHNM GSMNM  GMPTM
AIRCRAFT
TAIL IN MAINT, FLY=- GND o GeAsMAINT & STAND AWALT
NO. RX NGO RX 116 ALERT RX NO RX ~ING SORTIE
» R % R AR Y ) Mgy PR T I N #ynn *onh

I DECHRICLAS(I+1)) DECHR(CLAS(I192)) DECHR(CLAS(Is4)) DECHR(CLAS(I)
(199)) DECHR(CLAS(I»10)} DECHRICLAS(I+11)) DECHR(CLAS!Is14)) DECHR

X FOR EACH AC 1

X T0T. X2 *ouN R 2,08 Y 00 T
X CLSS(1} CLSS(2) CLSS(4) <CLSS!6) CLSS(B) 1.8SS(T7) (LSS5
X 0/0 *, ne *oBe RT S #, 0 e 1 *onE
X PLSS(1) PLSS(2) PLSS(4) PLS3S(6) PLSS(8) PLSS(T) PLSS(S)
END

DAY d HOUR *
OPART(YIME) HPART(TIME)
ATISTICS
NO. OF MEN NO. OF MINIMUM NO.OF MALFNS—-IN-PROCESS MANHOURS
SUBSTITUTED PRE-EMPTS MEN AVAILABLE AVGe STD«DEVe PER SORTIE
12 ] » " R H o hun *gn

DECHR(EXHRS(M)) TSUB(M) NPREE(M) MNMEN(M) MEWIP(M! SDWIP (M)

# * » e 3 #oRuw o nH
DECHR{GEXHR) GTSUB GNPRE MAXME GMWIP GSWIP GMNFS
ATISTICS
PART MALFMS
STD<DEVe
*one
1) SOPTMILI)

LI 2 )
GSPTM
STATUS (HOURS)
PRE=- POST~- SERVICE UF - DOWN TOTAL AVAIL~-
FLIGHT FLIGHT LOAD LOAD ABLE
N R o nn * one * ue * 00 *oun L 2

6)) DECHRICLAS(1+8)) CECHRICLAS(I 7)) DECHR(CLAS(I+5)) DECHR(CLAS
(CLAS(I912)) DECHR(CLAS(I»13)) DECHR(ATOYL(I)) AvAlL

e T », ne . uR a4 . ne # 08
) CLSS(10) CLSS(11) CLSS(14) CLSS(12) CLSS(13) CATOT TAVAL
0 # 00 ", ue B e 2 00

) PLSS(1u) PLSS(11) PLSS(14) PLSS(12) PLSS(13)
) END

g ne
CLSS(9
* g Rk
PLSS(9

13
2

1%

o

1+

X

»n 3=

X M I I I XXX
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SUBROUTINE LTPRE(I9JeGsT)
LEY TIME = T
LET LTPA s LTPA ¢ )
iF (G) EQ (le)9 GO TO 100
LET LTPS = LTPS + )
ACC 1¢0 INTO CLASUICLSCI)) SINCE TCLAS(I)
LET CLS(]) = U
IF (ATURN(I)) EQ(O)s GO TO 100
LET TA = TIME = ATURNI(1])
LET KK = ]
IF (1Y GE (NOWEP)s LET KK = 2
LET X = TA
PUNCH 1» Xy KK
1 FORMAT (F6e291Th}
LEY NTURN(KKs1) = NTURN(KKs»1) ¢+ 1
LET CTRNA(KK) = CTRNA(KK)+ TA
LET CSTRA(KK) = CSTRA(KK) + TA®#2
IF (TA) GR (MAXTA(KK))s LET MAXTAIKK) = TA
IF (TA) LS (MINTA{KK))s LET MINTA(KK) = TA
LET ATURN(I) = 0,0
10¢ RETURN
END

MAIN ROUTINE
DIMENSION X(1U02)9eJ1(1)
EQUIVALENCE(XsJ)
REWIND 10
9% RFAD TAPE 10 (X(1)e1=1,41002)
LET N=)
99 LET I = JN)
LET TIME = XiNe$%)
1F (TIME-LAST) GE (RINT)s CALL ANLYZ
LET A = X(N+1)
LET B = X{N+2)
LET € = X(N+3)
LET D = X{Nv&)
GO TOU(192930605+6+3 79899020 ellol25301091501601T791801%220021022022»
C26+25926427+28429+30931932+33034435026437038+39)101
1 CALL CREPT(AB2CD»TIKE)
GO 10 500
2 CALL RCRDM(A98,C Do TIME)
GO 10 500
3 CALL MTCEL1tA»BsCoDeTIME)
GO TO 509




X
X
X
X
X
A
X
X
X
X
X
X
A
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

s

e e D

P A B I AP 4D 3 g 3 3 2 .01

15
16
17

18

CALL MTCE2(AWBsCsl»TIME)
GO T0 s00

CALL MTIN1(A+BICTIME)

GO TC 500

CALL MTNZ(ASBE4CHD»TIME)
GO 10 5CC

CALL EXTRA{A»B)

60 YO 5CO

CALL CANCLUAB+CoTIME)
GO 10 5C0

CALL CLASS{ASBCoTINME)
GO TO oL

CALL RUSH(AsbTIME)

G0 YO 580

CALL CLMTO (A s CeDo VIME,
GO 1O 580

CALL DOPRE (Al CyTIME)
GO TO A0¢

CALL FCRDM{A»B 4 TIMEY
GO TQ 5{¢

CALL FORDWULASTTINMEY

G0 TG »I0

CALL PODLAYLASD)

GO TO 5L0

CALL PUSFL{AYB L e TINME)
GO TO S0l

CALL PREFI (A

G0 TC &CC

CALL PREF:{AslslyTiNm
GO TC &00

CALL PTRERP{AsB4Ca0eTIMy
GO TG 5CC

CALL ROFADWILAWE S TIME)

o TG SuC

TALL ~“EPAR{AZ LT IME)
GO TG =uC

CALL USTFMNLAsBaCoete TINEY
Ge TC 5.3

CALL SORTEL R 9D 2Dy T 1mb
GC TG 500

CALL PREFTIAI,TIMEY
GooTe RO

CALL SOBTT LA, TIMEY

GO s

CALL SPOFL LAy M)
AT vy

CALL LTRTY (AWM

50 YO R

CALL oTRYT 2 (AT ,00
OGO Tdos

Carl U3
L0 Yo7

i

o)

-

L9
EAM LAt gl g I [ M
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35 CALL STNXS(A»BWTIME)

GO TC 559 SR
31 CALL SHFT1(ASTIME) L
GO TO 50C I
32 CALL TERM(A#BsCoDs TIME)
GO TO 500 =
33 CALL STOMT(AsBsTIME) o
GO TO 80O oo
34 CALL USEP2(AsBCoDsTIME) T
GO T0 570 v
35 CALL WTSOR(ABeCeDsTIME) O
GO 10 %00 R
36 CAL. SHFT2{AsG,TIME) L
GO 10 &¢0 . e
37 CALL LIPRELASZCsTIME) N
GO TO 830 N
3% CALL OVTM(A»2) T
LU LET Nz N+5 e
IF (N} GR (1uu2)y 62 TO 95 e
GO TO $9 B
18 CALL CORE(KXXsKXX{KCRE) A
1F (CHNGE)Y EG(Q)s GUL TO 104 B
BACKSPACE TAPE 134 1 RECCPRD N
READ FRCM TAPFE 13,1 A
FORMAT(13) Y
IF (13 EQ (7773 GO TO 1028 -
PRINT 200
00 FORMAT(/7/742H MANNING TAPE NOT PU3ITIONED AT END CF and: :
Uo REWIND TAPE 1. e
CALL EXIT G-
END o .
s
TOMROLT It MT IR el ader el T
CET TimME s Y e
LiT GaM a NYENAQ])e®? 5
L0 NMENATI Dy LM O INTO T NAUDYeCoMENT ST 2L DINCE TMENAT]) oPOST
CELIATFULY
TR J) Ls EMAMENTTY LT MNMENTTY = O
TEALY T oot v Lo Y X

CEYONPRIOD Y 2 NPREIT DY o« ]

- + -
SR A S AN B I SCEER I R L
SRR B 8

.
b,
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SUSRCUTINE MTCE2{1sJsKei s T)
IF (SENSE LIGHT 1120410

G LET TIME = T

LEV I = 1

LET SQMEM = NOMEM(])¥#2
LET SQMNM = MOMNM{])##2
LET SGPTM = NCPTM(T)ax2

ACC NOMEM( L SQMEM INTO CONNEMLT) sCSMEMIT) ALY SINCE TNMEM(I1},PCST

C FLGATE(.D 4 .
VACC7N0MNM(I13_QQ N9 :uTa CN&NM!I)‘CSMNM(I} ALL SINMCE TNMNM{UI)9PGST

C FLOATFIK)

ACC N‘FTM'.):'ﬁﬁPTMuQNTG CNPTM(11 2CSPTHI i) ALL SINCE TNPTM{I1»POST

€ SLOATEL]

SENSE LIGHT 1

60 'TO 126 BRI

IF (SENSE 1LIGHT 2)30‘2$

1F (J) EQ . (13,LET NCANRUI) -5 NCAWDif) + 1

LET: SGMLP = NNMALP(])®%2 o v

ACC NMALFUT) 2 SGMLP INTO CNMLPUI)SCSMLP(}) ALL SINCE TNMLP{1} PCST

C FLOATEIL

TIF- 41 GR- cmxmLpzl)),ct* MXMLP({} = L
SENSE LIGHT 1 ‘ o

SENSE CIGRT 2

6D -TQ 1G4

IF. (K1 LE ‘“)'G TO 130

ATC 140 iNTO CLASUITISCLStILY) qINCE TCLAC( 1)

G0 TO(1SC,10C458,50550035935) 5K

C
X
1!\
.
X 20
2%
X<
R
S
féij!F LLY EQ 1C€)»G0 10 40
CLET CLSULEy = B
60 YIC 100
40 LET CLS{I3Y = 7
G0 TO 100
5C LET CLSUILE = K + S
100 RETURN
SND
c
C

SUBROUTINE MTNI(I»JsKsT)

LET TIME = 7

LET SQMEN = NMENA(])%%2

ACC NMINA(1)e SQMEN INTO CMENA{I}I»CSMEN(T) ALL SINCE TMENAC(I) #POST

T FLOATF{D)

N TURN
END




27

4G

a5
100

SUBRCUTINE MTR2i{1sdsislseT)

IF (SENSY LIGHT 112069180

LET TiME = 7

LET i1 =1

LET SUMNM = NLUVAM(])a®2

LTT SUMEM = NIMEA(] )%+

LET SuPTM = NOPTMI])wa)

ACT NOMNLTT), SUMNM INTO CMMNM( D) SCSMNMOI) BLL SINCE TNMAM(I).POST
Z FLCATF{U) -

ATC NOMEM{I1y SCMEM INTC CNMEMUIY CEMEM(IY ALL SINCE TNMEM{I1»POST
C FLOATFTIK) ‘ o
ACC NOPTHMUIY» 3GPTM INTS CNPTMUI)SCSPIMII) ALL ZINCE TNPTMI1)sPOSY
C FLGATE(L; S ‘

SENSE LIGRTY 1

GG TG 138

ACC 1e0 INTC CLASEYISCLSIIL)) SINCE TCLASIIDY N
I£ (1) GR (23)1s GO TL 30 . S
IF (K} EG {&)y GO TG 40 - = B
IF (J) EQ (vW)s3G To 27
LET CLS(II) = i

GO TC 1390

LET CLStI!)y = 2

IF{KY NEf1)s GO T 1048
IF «J} NE(O)s GO T2 13
IFIXTURNIIIYY ES(O)e GO 7O 100
LET 7X = TIME - XTURNI(II:

LET KK = 1

IF (II) GE (NOWEP}y LET KK = 2

LET NTURNIKK?22) = NTURN(KK2) + 1
LET CTRNX{KK} = CTRNX(KX)+ TX

LET CSTRX(KK) = C3TRXIKK}) + TX%#2

D CY O

IF (TX) GR (MAXTXI{KK)}s LET MAXTX(KK) = TX
IF (TX) LS (MINTXiIKK) Yy LET MINTX(KK) = TX

LET XTURN(IIY = Q.

GO TO 100

LET CLS(II) = 1

IF (K} NE (l1y GO TO 100
IF(LY Ewel)s GO TO 00
GO 10 28

IF (J) EQ (C)s GO TO 45
LET CLSITTY = §

GO TO 106

LET CLECLLY = 07

RETURN

END

SUCROUTINE CVTIM{IvA)

LET OVIMH(I) = OVIMH(I) <A
RETURN

END




M

12C

30

Ly

CIF (TX) LS (MINTX(KK)) s LET MINTX{XK)

180

10v

LET CTRNA(KK)
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SUBROUTINE PDLAY(I .0

IF (1) SO (Q)sGC 10 159

LET NASKS{[) = NASKS{(I) + 1

IF (J) EQ 4G)sLET NFILS(I) = NFILS(I) + 1

RETURM

END o

SUBROUTINE POSFLElsJdsKel sT)

LET TIME = ¥

IF (J) EQ tG31+G0 TQO 38

ACC 1+C INTO CLASTISCLSU{INY SINCE TCLASUI

IF (K) EQ (Ut LET CLStIY = 2
- IF (%) EG (UYs QGO TO 4C

LET CLS(IY =

60 TO 100

LET KK =} -

IF (1Y GE {NCOWEP)s LEY KK = 2

IF(ATURNI{I)YY EGQI{O)Ys GO TO 100

LET TA = TIME - ATURN(I)

Le7 X = TA

PUNCH 1s X» KK

FORMAT (FhalelTh)

LET NTURN{KKe+1l) = NTURN(KKs»1} + 1
CTRNA(KK) + TA

LET CSTRA(KK) = CSTRA(KKY + TARX¥?

IF (TAY GR (MAXTA(KK})s LET MAXTA(KK)
IF (TA} LS (MINTA(KK))s LET MINTA(KK)
LET ATURNI(I) = C,

IF{XTURNIT)) EQIQ)s GO TO 100

LET TX TIME -~ XTURN(I)

WET KK = 1
IF (1) GE (NOWEP)» LET KK = 2

LET NTURN{KK32) = NTURN(KKs2) + 1}

LET CTRNX({KK) = CTRNX(KK)+ TX

LET CSTRX(KK) = CSTRX(KK) + TX#*#¥2

IF (TX) GR (MAXTX(KK)})s LET MAXTX{KK)}

TA
TA

TX
TX

"on

LET XTURNII)Y = Q.
RETURN
END

SUBROUTINE PREF1(Issy

IF (1) EQ (LY»GO0 TO 1C0

LET NASKS(I) = NASKS(I) + 1 :

IF (J) EQ (u)oLET NFILSUI) = NFILS(UL) + 1]
RETURN

END

i v A ST

o e A

LT L

PN R LR

100

10
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SUBROUTINE PREF2(1+J9KsT)

1F (J) NE (U1,G92 TO 100

LET TIME = T

ACC 1.0 INTO CLAS(I»CLSITIN) SINCE TCLASIID)
LET CLStI; = G

; RETURN
END . S o
SUUROUTINE PREFT({)J-T\ . ;Q_ ’-',‘_ gff¥  ;% ,*' Lyl e

LET TIME = T
ACC 1+0 INTO CLAbx!yCL’(I)) SIN&E Tu_ﬁSlI!
LET cLE(1y = J

SUBROUTINE PYREP{1sdcKelaT)
LEY TIME = T - .
LET SQMEN = NMENA(T)#8Z.
“ACC NMENA{I)» SQMEN INTO ’MENA(:);CSMEN(I) ALL SINCE TMENA(T)sPOST
'€ FLOATFLJ;
LET NBNCH = NBNCH +1
00 RETURN
 END

SUBRQUTINE RCRDMITsJeKsisT)

LET TIME = T

LET SUMLM = NMALM(1j#%2.

LET SWUMNM = NOMAMIK ) ##2

ACC NMALM(l\oSQMLM INTO CMALM(l)vCSVLMaID ALL SINCE TMALMIL:»ADOD
C’log

ACC  NOMNMIK) 9 SGMAM INTO CNMNMIK]) s CSMNMIK) ALL SINCE TNMNM(K} sPOST
C FLOATF(L)

uU RETURN
END

RETURN - : 'V";*“f;__,\ f7‘77' .-;f: ;ﬂf‘f SR N
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SUBROUTINE RCRDW (I9JsT)

LEY TIME = 7

LET SQWIP = NWIP({]) ##2

ACC NWIP (1) 2SOWIP INTO CNWIP(I)sCSWIPII, ALL SINCE TNWIP(1)9+ADD
=140

RETURN

END

SUBROUTINE REPAR(I9JeKsT)
1 (K) NE (C)s GO TO 100
~LET TIME = T
LET SQREP = NQREP(])%%2
ACC NQREP(I1)+SQREP INTO CQREP(I}»CSPEP(1) ALL SINCE TGREP(I)sPOST
C FLOATF{J) :
IF (J) GR (MXREP(I))s LET MXREP(I) =
10U RETURN
END

" SUBROUTINE RUSH(IsR:T) ‘
LET NRUSH(I+1) = NRUSH(I+}) + 1
RETURN
END

SUBROUTINE SHFTL(I»T)
DIMENSION MEN(24)
LET TIME = 7
LET N = XMODF{DPART(TIME)»7}
IF (N) EQ (FSAT)s GO TO 1
IF (N) EQ (FSUN)s GO TO 2
IF¥ (N} EQ (U)s GO TO 3
IF (1) EQ (3)s GO TO 4

54 LET NDT = DPARTI(TIME)
LET K = 1 + 1
GO 10 5

4 LET NOT = DPARTI(TIME) -1
LET K = 1
GO TO 5

1 IF (1) NE (3)» GO TO 2

52 LET NDT = DPART(TIME) - 1
LET K = 4
GO TO 5

2 IF (1) EQ (3)s GO TO 51
LET NDT = DPARTI(TIME)
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LET I =1 ¢+ 3
LET K =1 + 2
GO TO 5

51 LET I =1 + 3
GO TO 52

3 IF (I) EQ (0)s GO TO 56
IF (1) NE (3)y GO TO 54
LET I =6
LET K= 1
GO TO 5

56 LET K =1
GO TO 20

5 LET NSHFT(I) = NSHFT(Il) + 1
DO TO 1Gs» FOR EACH SHOP M
LET SQMEN = NMENA(M)%**2
ACC NMENA(M) s SQMEN INTO CMENA(M) 2 CSMEN(M) ALL SINCE TMENA(M)
LET MEMEN(M) = CMENA(M)#*3.0

LET SDMEN(M) = 3.0%({CSMEN(M)) ~ MEMEN(M)*%2
IF(SDMEN(M)) L5(0)s GO TO 40
LET SOMEN(M) = SQRTF{(SDMEN(M))

IF (NMASH(M:1)) NE(O)s GO TO 8
LET UTIL(M) = 0.
GO 70 19
8 LET UTIL(M) = 1.0 - MEMEN(M)/FLOATF(NMASH(Ms1))
LET HUSED{(M»I) = B4O0%(FLOATF(NMASH{MsI))=-MEMEN(M)) + HUSED(M,I)
IF (CHNGE) &3 (0)s GO TO 9
LET CUTILIMS I CUTIL(Ms]l) + BeO®(FLOATF{NMASH(Ms11))
GO T0 1¢ ‘
S LET CUTIL(MsI)
LET CSUTL(MsI)
GO TO 1C
40 IF (SDMEN(M}) LS (.000001)s GO TO 50
CALL CORE(KXXsKXX(32000))
CALL EXIT
S5u LET SDMEN(M) = 0,V
GO TO &
16 LOOP
2V IF (CHANGE) EG '0)s GO TO 23C
READ FROM TAPEZ 13y MEN(J)» FOR J = (1)(24)
FORMAT 24(13)
IF (MEN{1)) EQ (999)s GO TO 230
IF (MEN(1)) EQ (777)s RETURN
LET NMASH(JsK) = MEN{J)s FOR J = (1)(24)
DO TO 220y FOR L = (25)(NSHCP=24)(24)
READ FROM TAPE 13y NMASH{MsK)s FOR M = {(L)(XMINOF(L+23sNSHOP))
FORMAT 24(13)
2¢Y LOOP
230 DO TO 30s FOR EACH SHOP M

"

CUTIL(MsI) + UTIL(M)
CSUTL(MsI) + UTIL(M)%%2

LET CMENA(M) = 0,

LET CSMON(M) = T

LET MAXLM(M) = C

LET NMENA(M) = FLOATF(NMASH(MsK))
30 LOOP
100 RETURN

END
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SUBRCQUTINE SHFT2(19Js7)

LET TIME = T

LET SQMEN = NMENA(]j®#2

ACC NMENA(I)9SGMEN INTO CMENA(I)9CSMEN(I) ALL SINCE
FLOATF(J)

IF(J)Y LSIMNMEN(I))» LET MNMENCD) = J

RETURN

END

SUBROUTINE SORTE(1sKsLsT)
LET TIME = T

LET NSORT(I) = NSORT(I) +1
LET NTSRT(L) = NTSRT(L) +1
IF (K) EG (5)s GO TC 20

IF (L) EQ (23+GO TO 10

LET ATURN(I) = TIME
LET XTURN(I} = TIME
GO 70 100

LET ATURN(I) = 0,Q
LET XTURN(I) = 0,0

GO TC 100

ACC 140 INTO CLASUISCLS(I)) SINCE TCLASKI}
LET CLS(I) = 5

RETURN

END

SUBROUTINE SORTI(IsJeT)

LET NMSSD(J+2) = NMSSD(.)+2) + 1
CREATE MSDSE

LET TALNO(MSDSE) = 1

LET TYPE(MSDSE) = J + 2

LET TME(MSDSE) = T

FILE MSDSE IN MSDS

RETURN

END

SUBRQUTINE SPOFL (1»T)

LET TIME = T

ACC 10 INTO (. LAS{IsCLS(I)) SINCE TCLASI(I)
LET CLS(I) = 11

RETURN

END

TMENA(T)» POST

P v . ]
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SUBRCUTINE STEAMITI sJ9KeT)

LET TiME= T

LET SQArW 3 NACWW##2

ACC NACWW, SQACW INTO CNACWs CSACW ALL SINCE TNACWs POST FLOATF(K)
TF (K) GR (MXACW)s LET MXACW = K

RETURN

END

SUBROUTINE STNXS(IsJsT)
LET TIME = T
LET KK = ]
ir (1) GE (NOWEP)s LET KK = 2
IF (ATURN(I)) EQ (019GO 70O 10
LET TA = TIME -~ ATURN(I)}
LET X = TA
PUNCH 1s X» KK
1 FORMAT (F6e29174)
LET NTURN(KKs1) = NTURN(KK»1) + 1
LET CTRNA(KK) = CTRNA(KK)}+ TA
LET CSTRA(KK) = CSTRA(KK) + TA##¥2
IF (TA) GR (MAXTA(KK})» LET MAXTA(KK) = TA
IF (TA) LS (MINTA{KK))s LET MINTA{(KK) = TA
LET ATURN(I) = 0.0
IF (XTURN(I)) EQ (0)s GO TO 10
LET TX = TIME - XTURNI(I)
LET NTURN(KK»2) = NTURN(KK»2) + 1
LET CTRNX(XK) = CTRNX{KK}) + TX
LET CSTRX(KK) = CSTRX(KK) + TX#%*2
IF(TX) GR (MAXTX(KK))s» LET MAXTX(KK) = TX
IF (TX) LS (MINTX(KK})e LET MIRTX(KK} = TX
LET XTURN(I) = 0.0
10 IF(J) NE(S)» GO TO 100
ACC 10 INTO CLASCISCLS(I)) SINCE TCLASII)
LET CLS(I) = 5
JGO RETURN
END

SUBRQUTINE STUMT(I4JsT)H

LET TIME = T

IF (J) EQ (999)s GO TO 10

LET SQ = NMALP(])##2

ACC NMALP(1)s SQ INTO CNMLP(I)s CSMLP(]I) ALL SINCE TNMLP(1), ADD
C=1.0

GO T0 100

10 LET SQUMEM = NOMEMI(]l)#%2

LET SQMNM = NOMNM(]j%#2

LET SQGPTM = NOPTM{] %%

ACC NOMEM(]I)s SQMEM INTO CNMEM(1)s CSMEM(I) ALL SINCE TNMEMI(I])




roeN
i

-142-

ACC NOMNM{1)9SQMNM INTO CNMNM(I)sCSMNM(I) ALL SINCE TNMNM(I)
ACC NOPTM(1)9SQPTM INTO CNPTM(I)sCSPTM(1) ALL SINCE TNPTM(I1)
LET NOMEM(I) = Q,
LET NOMNM(I) = 0,
LET NCPTM(I) = O,

100 RETURN
END

SUBRGUTINE STRT1(1+J)
LET FSAT = I

LET FSUN =XMODF(I+1+7)
RETURN

END

SUBROUTINE STRT2(IsJsKsL)
IF(SENSE LIGHT 1)20,10
10 LET NMASH(L»1l) 1

LET NMASH(Ls2) = J
LET NMASH(L»3) = K
SENSE LIGHT 1
GO TO 109

20 LET NMASH({Ls+4) = [
LET NMASH(L+5) = J
LET NMASH(Ls6) = K

IF (L) LS (NSHOP) GG TO 100
DO TC 30,FOR I = (1){86)
COMPUTE NMHPS(]l)= SUM OF NMASH{(Ms1)sFOR EACH SHOP M
LET NMHPS(1) = NMHPS(])*#840
30 LCOP
100 RETURN

END

SUBROUTINE TERMiTsJeKslLsT)

LET TIME = T

LEY SQOMEN= NMENA(])##2

ACC NMENA(1)sSQMEN INTO CMENACTL) oCSMENEL) ALL SINCE TMENA(I) »POST
¢ FLOATF(U)

IF (J) LS (MNMENTIP)es LET MNMENCL) = J

IF (K) EQ (1) 50 TO 100

LET SQMEM = NOMCM({ )#%2

LET SUMNM = NOMNM{L_ )##2

ACC NOMEM(L) s SQMEM INTO CNMEM(L) s CSMEMIL) ALL SINCE TNMEM(L)»
CADD ~1.40




»
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ACC NOMNM({L)» SQMNM INTO CNMNM(L)s CSMNM(L) ALL SINCE TNMNM(L),
CADD 1.0
100 RETURN
END

SUBROUTINE USEMN{IsJsKsLsT)

LET TIME = 7

LET SQREP = NQREP(K)##2

ACC NQREP(K)sSQREP INTO CQREP{K)»CSREP(K) ALL SINCE TQREP(K)sPOST
C FLCATF(J)

IF (J) GR (MXREP(K})»s LET MXREP(K) = J

10 IF(L) GR(MXMLM{K})s LET MXMLMI{K) = L

IF (L) GR(MAXLM(K)}»s LET MAXLM(K) = L

RETURN

END

SUBROUTINE USEP2(IsJ9KsLsT)

IF (L) NE (O)y GO TO 100

LET SQMLP = NMALP(])#%2

ACC NMALP(I)s SQMLP INTO CNMLPUI)sCSMLP(I) ALL SINCE TNML"(1)sADD

C=1.0
IF (JY GR (MXMLP(I))}s LET MXMLP(I) = J
100 RETURN
END
REPCRT UTIZR(Is» N)
UTILIZATION AND QUEUE
X
SHOP NJUMBER UTILIZATION AyGe MEN AVAILABLE STDe D
» Y e, en
X M UTILim MEMEN{M)
X FOR EACH SHOP M
END
X
REPORT - DAY *  SHIFT = 13
N [
EVIATION NUMBER OF MALFUNCTIONS WAITING i
MEAN STODEV MAX [MyM l
YT 0 %, 08 "o
SOMENIM) MNGW (M} 50Q (M) MAXLMIM)

END
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SUBROUTINE wTSOR{Tedsfylsl)

LET TiIME = T

IF (J) EQ (1100 Tu 10

ACT 1e0 INTO CLASUL sTLSUIY ) SINCE TCLASUT)
IFLLY NE(2)s GO TU 5

LET CLStI) = &

50 10 8

LET CLStT) = 4

IF P) EQ () G0 70 1v0

LET NUMLSILY = Numboil) + 1

LET LATEHILY = LalinrilL) + DECHRIP)

GC TO 1046

ACC 1.0 INTD CLASTICLSET) )Y SINCE TOLASEDY
LET LSty = 5

RETURN

ENC

FURCTION ZERUICARY)
MAKES A RANKED SET A FIFO SET
LET ZERD =
RETURN
END



