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PREFACE_AND SUMMARY

PLANET (Planned Logistics Analysis and Evaluation Technique) is
a series of four computer simulation models desigred to examine :the
hardware-configuration/operations/logistics 2upport interactions of a
varigry of weapon systems in a single or multibase environment. Its
purpose i¢ o help the manager guin an understanding of the operation
of his system and find a rationale for allocating resources effectively
and efficiently.

The PLANET complex comprises ‘ive comput” programs:

1} The Availability and Base Cadre Simulator {ABC) furnishes the
framework for the logistics resources assigned to a support “ase or
bases.

2) The Bench Repair Simulator (BR) processes the reparables
through the base repair shops or diverts them to a2 depot, thus converting
the reparables to serviceables.

3) The Depot Transportation Simulator (DT) processes the movement
of reparables from the base(s) to the depot(s) or factory and return,

4) Tt~ Depoc Repair and Overhaul Simulator (DR&O) simulates the
functions in a repair or overhaul facility.

5) The Kepnrts and Analysis Library consists of twelve different
output programs.

The simulators can be used separately to examine specific areas
of the logistics system, or conjointly to simulate the complete weapon-
system operation from the site or point of demand through to the depot.

The Reports and Analysis Lihbrsry described here contains the twelve
report programs wi;h operating instructions, All reports are designed
for use by managerial personnel. The manager may select from the
library th-ge progtsms best suited for analysis of his particu'ar
problem. Even though the output programs cover g wide spectrum of
problem areas, it ctsn be anticipated tha! additional outputs will In
some cases be required. Lither the output programs can be modified

to incorporate any additional data required, or new programs can be

written with relative tase,

it g
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Although PLANET is designed as an advanced planning tool, it can
be us*d to assess periodically whether the logistics support planned
wili maintain a2 syatem or equipment effectively and eccnomically.
These assessments combine the relevant reliability, maintainability,
snd performan-e parameters for the weapon system. This enables the
systematic devel.opment of .n integrated logistics support plan for
systems and equipment at all levels of maintenance for its programmed
life cycle.

While FLANET is proprammed in SIMSCRIPT, the user need not be a
skilled SIMSCRIPT programme: to conduct a simulation. We have included
the necessary step-by-step instructions as well as the necessary
SIMSCRIPT instructions to permit mcenagers to assemble the data in a

formn acceptable to the models.




nv-

FOREWORD

In general, computer simulation is a way of using & computer to
produce a reasonable likeness of the behavior of a system under study.
Simulation models are only representations of reality. Of .ecessity,
the likeness of the system under study is "scaled down'" to manageable
size for the computer. Simulation models, therefore, are based on the
designer's coniipt of what the key elements of the system are, 2nd how
they operate and interact on the system.

This being so, one cannot say & priori that one model is better
than another. A manager should always strive for the lowest-cost model
that suits his purpose. Since computer simulation models generally are
explanatory, the analyst must first determine if a particular model
sufficiently represents his system. In short, the analyst must first
understand the mcdel and then strike a compromise between realism and
simplicity.

The e.ze and complexity of the problem that the system manager
would like to examine increase as a function of the interrelationships
to be considered. It is very difficult, fcr example, to visualize the
impact of a change in sortie rate on the perscnnel requirements ‘n a
depot overhaul facility, ~r even the effect of a change in reliability/
maintainability parameters on the operational capability if support
shortages exist at the higher echelons of maintenance. In short, while
problems can be bounded and scaled down to manageable size, it is often
desirable to view the analysis in & broader context to observe more of
the interactions.

PLANET was developed as a logistics prediction and estimating tool.
Its purpose is to help the manager gain an understanding of the operation
of his system and find a rationale for allocating resources efficiently.
Real world observations of a system help serve the same end, but simu-
lations permit more varied, controlled and complete ranges of experience,

usually at far iess cost and such earlier (n the £

-
[N
0

of the weayon
system.

Coincident with the PLANET development progrem, DOD Directive

4100.35 dated June 19, 1964 was issued. The following is quoted from
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that directive:

The primary objective of this Directive 1s to a.sure
that the development of effective logistic support for
systeme and equipments is systematically planned, acquired,
and managed as an integrated whole (by interlocking the
elements of logistic support) to obtain maximum material
readiness and optimum cost effectiveness.

Integrated Logistic Support - Integrated Logistic
support is a composite of the elements necessary to assure
the efiective and economical support of a system or equip-
mnent at all levels of maintenance for its programmed life
cycle. It is characterized by the harmony and coherence
obtained between each of its elements and levels of
maintenance.

e believe that simulation models such as PLANET can be used to

¥

develop an “Integrated Logistics Support"” plan for a spectrum of weapon
systems.

The history of the development of PLANET might be of interest.
Prior to the actual coding ot the programs, approximately one man-year
was devoted to tne problem of how best to structure the models. It
was obvious that the bulk of the ccmputers envisioned by the projected
release date (1966) would have memories of 32K wurds. Although larger
computers were being p.oposed at the time, we had no guarantee that
ver: large computers (greater than 96K) would be readily available to
prospective users. Therefore the problem of how to structure the pro-
grams to be useful, regardless of computer size. had to be faced,

In addition, we wanted to structure the simu'ation programs so
that the internal logic of the simulator could be modified for special
applications with relative ease. This required that the family of
weapon systems that the model is designed to imitate be as broad as
possible while the program itself be segmented into as many small
subroutines as practicable.

The result of tte planning phase was that the simulaiors would
be bounded in a logical order of Flightline or site, Base, Depot and
a link between Bsse and Depot. Lach segment of the total simulation
package must be capable of being used on a machine with the limited
capacity of 32K. In some instances, this conatraint limited the amount

of detail we would have liked to include., In addition, since there

R R T L ST R
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anpears to be a trend toward the procurement of larger (larger than
32K) machines, the models should be easily assembled into larger, more

detailed simulution programs.

After many months of examining logistic systems and plans, a

commonality amcng them appeared to emerge that indicated the feasibility

of such an undertaking. Although in many instances (particularly n
the comparison of aircraft and missile logistic systems) the jargon
used to describe specific functions was completely different, the
functions to be performed were similar. Even though the operating
parareters for the simulation would be different, this meant that the

same computer program logic could be used {f the real world jargoen

could be defined into common terms.

We therefore have tried to use, as much ag possible, the functional

description of the various logistics actiuns and activities, and hope
that users will be able to translate the jargon into functional terms
for use in the simulation.

Coding of the programs began in January 1964. By Cctober 1964
the first (ABC simulator) of the four simulators was available for
debugging and proof testing.

For each simulator, debugging consists of tracing (using trace
routines coded into the program) each event through its cycle during
a simulation run.

The proof testing consisted of input.ing a set of empirical data,
computing each value that was to be generated by the computer by msnu..l
or analytical methods, then ccmparing the empirical inputs with the
actusl experience that occurred in the re2sl world. This

has been done
icr both missile end airciaft data sets.

By March 1967, all models were coded and proof testing of the last
was nearing completion. There remained only the marriage of the fcur
programs to ensure that they would in fact work together.

In total approximately nine man-years of coding effort was used
to code, debug and proof test the models, and spproximaiely 200 hours
cf computer operating time (this is in addition to the one man-year

previously mentioned). It is easy to see, therefore, why some organi-

tations would have difficulty in developing models of this size end
complexity.




-viii-

In conclusion, we hasten to point out that while PLANET is developed
as a 'general purpose simulation model," ii. is not a panacea. It is
limited in purpose and scope. However, we have endeavored to structure
the simulatore so that as the need arises additional complexity can be

added and the models thus can be expanded.
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Part 1

INTRODUCTION AND INITIALIZATION INSTRUCTIONS
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1. INTRODUCTION

In the research phase of weapon system development, the system
mansger faces the problem of designing a weapon system to meet speci-
fied operational objertives at a minimum cost. If he considers only
the operational environment, the resulting hardware may be very dif-
ficult and costly to support. It often becomes apparent later, during
development, that if ldmc particular factor had been considered earlier,
a more effective s stem could have resulted for the same cost.

Cost/effectiveness analysis, if properly used, brings into focus
the parameters that affect mission capability. The object is usually
to minimize the cost at which a apecified level of effectiveness can
be maintained; this involves a comparison of alternative ways of
designing and supporting a particular system for a given nisaion.

The operating procedure for PLANET consists of a two-phase oper-
ation: first, the Simulation phase (S phase); second, the Report phase
(R phase). The simulators can be used singly or assembled in various é
configurations to represent a more detailed description of the logistics
system to be examined. Regardless, the output from the § phase will

be a tape listing of selected variables accumulated during the simula-

S L

tion. This tape(s) can be retained as a permanent record of the
simulation. From this tape(s), the desired reports are generated by
using the following library of programs. There are twelve programs

to choose from.

NOR_TIME SUMMARY

The NOR (not operationally ready) time summary is a listing of
the APC Simulstor NOR time distributions and a count of the unscheduled
devidnds for the simulated fleet.

HLARQH SXSTEM AVALLABLLITY
The weapon system evailebility program is designed for use with
rissile simulations. PFrom the ABC output tape, it displays the misaile

cff-alert time by tail number ae well as a chronological, time-oriented
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listing cf what happened while the missile was off alert. Details
include the time a team vas dispatched from the support base, the
arrival time at the site, when the maintenance action was completed,

and when the missile was returned cto alert status.

LOGISTICS RESOURCE UTILIZATION

The ABC logistics information is presented in three parts: Spares,
Personnel, and Equipment. The spare part data presented by this report
contain information regarding stock levels, NORS (not operationally
ready--supply) time, NORS count, and demand quantities. The personnel
report contains the man-hour accounting information. This report dis-
plays the utilization factors for each personnel type and the man-hours
consumed by various tasks. The equipment data presented contain infor-
mation regarding the utilization of maintenance equipment and facilities.
NORE (not operationally ready--equipment) time, NORE count, and demand
quantities are included.

The logistics resource utilization report can be used for either
aircraft or missile simlations.

R PA E

The following four programs are peculiar to aircraft simulations;
they cannot be used with in-place missile simulations.

A ft v T tribut

The aircraft recovery histogram presents s display of the entire
aircraft (as oppossd to system or subsystem) recovery. The display
is divided into two halves: one half shows the touchdown time by work-
shift, the corresponding secind half shows the type of sortie. Below
this display are a number of statistical computations for facilitating
analysis, e¢.g., the average recovery time (for unscheduled mafntenance)
and the operstionally ready (OR) time lost i{n recovering aircraft from
the effects of the sorties, etc.




System Recovery

The aircraft System Recovery program produces a summary of the
actions to clear unscheduled maintenance demands. This display serves
two purposes: it enables the monitoring of hreak and recovery rates,
and it provides a set of job standards for unscheduled maintenance.
Below the display are a number of statistical computations for
facilitating analysis, e.g., the total OR time lost to this subsystem,

the average number of men working on system recovery, etc.

Work Center Recovery

The Work Center Recovery output is a series of frequency distri-
butions (one for each hour of the simulated day), showing how the
flight-line demands were distributed throughout the 24-hour period.
The purpose of this display is to aid in determining shift assignments
for personnel.

The work center data the recovery program produces are: the
touchdown time, the time the work center began the first job and ended
the last job, the aumber of people at work in each 30-minute trial

period, and the conventional AFM 66-1 data.

Failure List

The Failure List provides a graphical history of break-rate infor-
mation. This display prescats the fligh:-line demand data. The brecak-
rates are inferred from the demands, both scheduled and unscheduled,
against each individual unit. The proﬁabtllty data are computed only
for 25 or more sorties; the mean sorties-to-failure data are computed

if five or more fixes have occurred.

S F SS P
The Cost/Effectiveness progrsm can be set to examine two cost
factors: the total system cost and the logistics support costs. Logis-
tics costs are the summation of the various resource and facility costs

specified for the simulation. Total system costs are the logistics
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costs just mentioned plus the cost of the items being simulated (sites).

The measure of effectiveness is operationally ready (OR) time.

BASE SHOPS MAINTENANCE CAPABILITY

As the title implies, this output program is used to display the
outputs from the Bench Repair Simulator. The output display consists
of five parts: the input to each shop and its output and repair times
for the period(s) of time selected; queueing and utilization factors
for each resource group (personnel and equipment groups); queueing

factors for each component spare-part type; stock levels, component

spare repair times, stockouts, and demands for each component spare
part; and detailed informatiun for each activity about its performance

during each period of the simulation.

NRTS PROGRAM

The NRTS (not reparable this station) data display shows the
reparables shipped off base for repair. It displays the pipeline time
for the reparables. This program is used primarily as an input to the
Depot Transportation Simulator when the simulators are operated

separately,.

TRANSPORTATION CAPABILLTY

This output program is the output display for the Depot Transpor-
tation Simulator. The outputs are presented in six parts: the tonnage

delivered to the various bases for each type of priority cargo; the

quantity of each cargo type delivered to the various delivery points;
the mileage and {n-transit time for each transpurtation mode; the
utilization rates of the vehicles ussigned to the transportation system;
cargoe processing time and quantities; and queueing factors associated

with cargo transportation at each base.

DEPOT CAPABILITY

The Depnt Capability vutput program is used with the Depot Repair

and Overhaul Simulator. The output displays consist of six parts:




the input to the depot, and the depot's output and in-process time
distribution; queueing and utilization factors for each resource group
(personnel and equipment groups); queueing factors for each component
spare-part type; stock levels, spare-part repair time, stockouts, and
demands for each spare part; detailed information for each activity
about its performance during each simulated period; and queueing factors
and downtime for any "special" type of activity within the repair or
overhaul process.

4s previously mentioned, the manager may select from this library
of programs those best suited for analysis of his particular problem.
Even though the output programs cover a wide spectrum of problem areas,
it can be anticipated that additional outputs will be required for some
analyses. Either the output programs can be modified to incorporate
any additional data required, or new programs can be written with
relative esse.

This Memorandum is divided into two parts. Part 1 contains the
introduction, which includes a briey description of each of the reports,
Section II presents the SIMSCRIPY instructions required to initialize
any of th> report progranms.

Paxt 2 is the library of programs, including & description of
each program, the initialiszation requirements, a program description
oriented to the skilled SIMSCRIPT progrewmer who msay vish to make a
change, and a listing of the SIMSCRIPT SOURCE program.




1I, INITIALIZATION

All of the Report programs are written in SIMSCRIPT as Non-

simulation programs., Non-simulation programs, as with the PLANET sim-

ulation programs (Refs. 2, 3, 4, 5), are translated by SIMSCRIPT into

FORTRAN source programs, which are then compiled by the FORTRAN Monitor

into a FORTRAN object program. Once the program has been compilad,

the composition of the execute deck is as shown in Fig. 1.

The execution of object programs is accomplished in the usual
FORTRAN manner, and whatever control cards may be required by a par-
ticular inatallation appear first,

S

SYSTEN PACKACE (Stmulatios or Woa-Simulation)

EVENTS routine or MAIN rowtine
ENTITY, ATTRINUTE, and SIT MACKAXRS

A1l STSOCRRONS TYENT restins

routines
~a-— OMECT PROGRANS § 0)pol? routines

SUBMNUTINES (SDESCRIPT or PORTRALY)
PUNCTIONS (SIMSCRIPT or PORTRAN)

A CONTROL CARDS

Ftg. | -- Execute Deck

The object programs may appear in any order; they are:

A Simuletion Package
An Events Routine or s Main Routine

All Entity, Attridbute, and Set Packages
All Exogenous Evente Routines
All Report Routines

All Subroutines (SIMSCRIPT or FORTRAN)
All Functions (SIMSCRIPT or FORTRAN)

The object programs are constructed from the 1nformstion contained

in the appropriate Report program. Ve shall essume at this point that

the analyst has an "Cbject Deck™ availadle and is now ready to sssemdle
a '"Datas Deck."




DATA DECK
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The composition of the Data Deck is shown in Fig. 2. The various

elements and the dats requirements for each are discusscd below.

ﬁ INITIAL COWDITIONS DECK

SYSTEM SPECIFICATIONS CARD

Fig. 2 -- Data Deck

System Specificaticn Card

The first card in the Data Deck is the System Specification Card.
In Col. i must be the number 1. Iun Cols. 7 through 12 is punched the
maximum “Array Number” as in Fig. 3. Only these two entries are
required. For a complete System Specification Card forma:, refer to
the top of Fig. 4.

SYSTON SPECIFICATION LARD

raiaiorvan st SRR g <
ray - > > mn -y sl 0y
L "‘ ‘.:" - ot weew o . ?v' n‘ arg ® ‘"nnn'r e T ot W
g Te¥ * ‘RS V) Y y : e e y v 2,y vy g 2
D SO T-"-L (DD SOACMED DD i4te LEROQ0 “L"I"I“ “im L‘P‘Y’l"l“ DEXSOE0 ":‘7
i LX R e Lan 1
& Aed A.\&J.. FUIU NPT S P i Bh b b b kA P
. L) [ . ) . 7

Fig. 3 -« System Specification Card

The Initial Conditions Deck cungists of all Initialization Cavde
and Datas Cards. Before discussing each of the cards contained in the
Initial Conditions Deck, let us first discugps the SIMSCRIPT Inftialize-
tion Form, because tiie Inftial Conditions Deck 18 created from the
informatfon contained {n the [nitializetion Form.

The specification of initial conditions for the Report Generstors
is & very eimple process. Only a few arrays need be initialized in all
cases. The asppropriate arvays and the requirec velues (dats) are spec-

ififed for each report.
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The Initislization Deck consists of Dats Cards plus Initialixaiion
Cards punched from the Initialization Form shown in Fig. 4. Every
Array Number from "1" up to the largest must be considered in sequen-
tial order in the Initialization C-rds. The complete sequence of Array
Numbers must be accounted fer.

Procedures for preparing the Initial Conditions Deck are discussed
under the following headings:

Unsubscripted Permanent Attributes
Single-subacripted Permanent Attributes
Double~-subscripted Permanent Attributes

Unsubscripted Permanent Acttributes. Each unsubscripted Permanent

Attribute (System Actribute) must have its initial value read in or
set equal to zero.

Initial values of unsubscripted Permanent Attributes may be sepa-
rately specified by means of individual Initialization Cards. They
may also be handled in groups by means of a single Initialization Card
followed by Data Cards. To be initialized as a group, the System
Attributes in the group must have consecutive Array Numbers. The'r
values must also be read in by using the same FORMAT statement Field
Description,

Figure 5 shows the entries required to read in the initial value
of a single System Attribute. The initial value can be set to zero by

INITIALIZATION CARDS

ARRAY ,[ LIST ANO TABLE CVMENWONT TALT Raio-a] [OVons O]
NumsaR H i Aows o sr il s, i NURE iTaL vaLUE
t "n wane ] H! N ¥ FORMAY F18LD DESCRIPTION
£Rom o N wwees |oomam| woms |s ineem i K H ' Iy
] ” o ) » -~ !l H
» = e cennd / pip
u 03] 0708/ Mg 1afiiefislisfirfiaiacisoin [2p]ed]2eins [re eI e DLIselvs|sai il min]@ia i o 7 Imlne]s0[s1{92]31]8a]38 04 )8 W QI CHD G
4 . / LLIHTTT 108N ¢ ,hlxlllx
1 23 4

1. Enter the Array Number in Cols. ! through 4. The unit's
position of the Array Number must be in Col. 4.

2. Enter a zero in Col. 190,
3. Enter an "R" in Col. 12,

4. Enter the Initial Value as 2n integer or decimal number
anywhere in Cols. 50 through 66. Formats other than
integer or decimal (e.g., hours or alphanumeric) wust be
read from the Data Cards,

Fig. 5 -- Initialization Card Entries for a Single
Unsubscripted Permanent Attribute

o ot i -tvad 1 o ORI
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inserting a zero in Cols. 50 through 66, or by leaving Col. 12 blank

and inserting a "Z" in Col. 13,

Single-subascripted Permanent Attributes. If the initial values
are to be read in, a separate Initialization Card followed by the Data
Cards is required for each list of single-subscripted Permanent Actri-
butes. If the initial values are to be set equal to zero, one or more
lists of single-subscripted Permanent Attributes may be handled by a
single Initialization Card, providing the lists are of the same lerngth
and have consecutive Array Number.:.

To read in the initial values of a list of single-subscripted

Permanent Attributes, the Initialization Card entries shown in Fig. 6
are required.

INITIALIZATION CARDS

prym ] ;l LIET AND TEOLE Crtdnirews T4t A0
Mumden (i Rows e wsr ' 1N l i ] ! HY mrm: waLur
. it e — E ! ROCoT FIALD DESCRAITION
A3 7o M :; romesa --: T Py i ) i ; E
! ' o - _’- - Ly T 3 l .. '
1] 02} 0)) 08 07} 58 [ LR B0 WOt LI DI e L3 50 B iR £ D »im 13fnsairimirrinnie alestabla)an il 33130 48|17 (48] 99] Wi 2[4
( 1 i , i NAR 1K Bh iR 510 L
1 2 3 4 5 6

1. Enter the Array Number in Cols. 1 through 4.
Eanter a "1" in Col. 10,
3. Eater an "R" in Col. 12.

4. In Cols., 15 through 18, enter the largest value that the (row)
subscrint may take on. This will be the same value to which
the Entity that describes the (row) units/coordinates of tha
table has been initialized. Refer to Item 5 below.

$. In Cols. 19 through 22, enter the Array Number of the Entity
that describes the (row) units/coordinates of the table.
This Arrsy Number ia & functior of the program and {s presst
for each table. It is preprinted i{n Table 7.

6. In Cols. 50 through 66, enter a single FORMAT statement Field
Deacription enclosed in parentheses and preceded by an optional
constant, 1if desired. This Field Description tells how the
initial values of the Iist are to appsar in the subsequent
Data Cards. Each Data Card will be read starting in Col. 1.
1f desired, successive values may appear across the Data Card.

Fig. 6 -- Initialization Card En”-'es for Reading In a Single-
subscripted Permsneat Attribute List
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One or more lists of single-subscripted Permanent Attributes :
describing the same Entity and having consecutive Array Numbers can :
be initially set equal to zero by the Initialization Card entries shown
in Fig. 7. Inserting the letter "Z'" in Col., 13 causes zeros to be
stored in the entire word.

INITVALIZATION CARDS

ARASY | ! L/ST AND THELE DISENDIONE TAINT R8OV 5
3 Kows CoLtwns usr ik 3 11L3hs INITIRL VALUE
£ TR LI R o
QRS oo S— baH !‘ 114 133 CORMAT FIELD DESCRIOTION
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7 hidRiogl TTTTTTITT I RELARRSRERNENERERNE

2 3 4 5 6

Enter the lowest Array Number in Cels. 1 through 4.

Enter the highest Array Number in Cols. 5 through 8.
. Enter a '1" in Col. 10,
Enter a "2" in Col. 13.

S. In Cols. 15 through 18, enter the largest value that the
(row) subscript may take on. This will be the same value
to which the Entity that describes the (row) units/coordi-
nates of the table has been initialized. Refer to Item 6
below.

(98] [ I
-

&

6. In Cols, 19 through 22, enter the Arrav Number of the Enticy
that describes the (row) units/coordinates of the table.
This Array Number is a function of the program and is present
for each table, It is preprinted in Table 7.

Fig. 7 -- Initializat“ion Card Entries for Setting Single-
subscripted Permanent Attribute Lists to Zero

Double-subscripted Permanent Attributes. If non-zero initial
values are to be read in for a table of double-subscripted Permanent
Attributes, each table requires a separate Initialization Card followed
by Data Cards containing the values. However, a single Initialization
Card may serve to zero out one or more Attribute tables, providing they
all describe the same pair of Permanent Entities and have consecutive
Array Numbers. The procedure for setting Ragged Tables equal to zero
{s described below.

Figure 8 shows the Initiali{zation Card entries required for reading
in the initial values of a table of double-subscripted Permanent

Attribut=s.
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INITIALIZATION CARDS
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P 1. Enter the Array Number in Cols. ] through 4.

2. Enter a "2" in Col. 10.
% 3. Enter an “R" in Col. 12.
! 4. In Cols. 15 through 18, enter the largest value that the

(row) suhscript may take on. This will be the same value
[ *o which the Entity that describes the (row) units/coordi-
nates of the table has been initiaslized, Hefer to Item 5
below.

5. In Cols. 19 through 22, enter the Array Number of the Entity
that describes the (row) units/coordinates of the table.
This Array Number is a function of the program and is present
for each table. It is preprinted in Table 7.

6. In Cols. 23 through 26, indicate the largest c>lumn subscript.

7. In Cols. 27 through 30, enter the Array Number of the System
Variable, the value of which is equal to the value of the
largest column subscript.

8. Indicate the order in which the Attribute values are to be
read from the Data Cards by entering an "B" in Col. 36 if the
values are to be read across rows, or entering a 'C" in Col.
37 if they are to be read down columns.

9. If the beginning of each new row or column is to start on a
new Data Card, enter an "N'" in Col. 38. 1If, instead of starting
on a new card, the first entry in a new row or column imme-

diately follows the last entry in the preceding row or column,
put an "F" in Col. 39.

10. 1In Cols. 50 through 66, enter a FORMAT statement Field Descrip-
tion enclosed in parentheses indicating how the table entries
dre to appear in subsequent Data Cards.

Fig. 8 -- Initialization Card Entries for Reading in a Double-
subscripted Permanent Attribute Table

Inirial Conditions. SIMSCRIPT requires that al! nermanent system
variables be given initial values in ascending oruc their Numbers
(I~N). Data Deck Card 2 to the end (the last array number "N') is the

initial conditions deck.

With each output program is a Variable Description and Initializa-

tion Table to specify the initial value(s) assigned to each permanent

A ———— L ——— ST
app——
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system variable. The Formats used to initialize the different types
of variables (e.g., unsubscripted, single-subscripted, double-subscripted)
have been previously described. There are no exogenous events used in

any of the report generators.
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Part 2

PROGRAM LIBRARY

Program 1

NOR TIME SUMMARY
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The NOR (Not Operationally Ready) time summary (Fig. 9) is a
li.*'‘ng of the downtime distributions for any set of fail levels and
a count of the demands for the simulated fleet. The program may be
initialized to specify any time period desired as well as any portion
of the simulated fleet, i.e., a single base or all bases. This output
is showm in the following figure along with an explanation of each of
the columns of the output listing.

INITIALIZATION

Table 1 lists the Initialization requirements. Only six arrays
require inputs. Array 23 is the number of bases to be analyzed. Array
24 lists the base (quantity specified in Array 23) numbers. Array 26
is the quantity of different failure levels to be counted in the NOR
time. Array 27 lists the failure level numbers. Array 33 is the time
that the reports are to end. Array 53 is the Report Interval, which
specifies the time period at which the data are to be accumulated and
printed (the example data sre initialized for l-day reports). All of
the other arrays are set to zero.

For the initialization formats, the user may use the example data
contained with the program listing or refer to Section 2, Initiaslization

instructions for unsubscripted and single-subscripted system variablaes.

QUIIVUT FROGRAN

The input to this progrem is the tape gensrated by the ABC
Simulator.

The input tape consists of a 12-variable label record and {s some-
times followed by s 10-variable detaii record. (See pages 108 and 109
of MM-4659-R.)

When a label record {s READ from the input tape, the value of
EBAS {e compared with the table called BASES. If they are equal, the
record is processed. Therefore, any combination of 1 or more bases
say run at one time.

F
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Table 1

INITIALIZATION AND DESCRIPTION: NOR TIME SUMMARY
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When a label record is read, the value of the failure level is
compared with the table called FLVLS. If they are equal, the record
is processed. Therefore, any combination of 1 or more failure levels
may be run at one time.

1f ETIME is greater than RTIME, REPORT is called snd the output
is displayed. If ETIME is greater than TMEND, REPORT {e called and
the output is displayed. The run is then terminated.

PERMANENT VARJABLES :

Thie list is complete except for attributes denoting first-of-set
and/or last-of-set and predecessor and/or successor of sat.

Label records (see page 108 of RM-4659-FR).

IDSOR = ldr

IDSUB = 1dd

SHFT = Shife

DAYW = Dy/Wk

SXDW = S/wk

EBAS = Base no.

VA = Variable-1

VB = Variadble-2

vC = Variable-3

TRSH = 1) Addresses

MORE = Dri

ETIME = Event time

Detiil recorde (see page 109 of RM-4659-M).

DTLV] = Integcr vartadle
DTLV2 « Integer varieble
DTLV3 « [nteger veriadla
DTLVA = Integer variable

DTLV6 = Integer variadie
DTLV? « Integer varisdle
DILVS = liteger variable
DTLVY = Float variable

1}
2
3
4
DTLVS = Integer variadble 5
1]
7
]
|
DTLVO « Float varfable 2




Base table.

BASES = Number of base codee to be processed.

BASE

BFLAG = Controls flow ¢t events as a result of EBAS vs. BASES,

= Base codes to be processed.

Failure level table.

FLVLS = Number of failure codes to be processed.

FLVL

TMEND = Time initialized to end this run prematurely.

Variables used to output dispiay.

Dl
D2
D3
D4
D5
D6
D?
D8
D9
D10
pil
D12
D13
Dle
D15

= Failure ievel codes to be processed.

Reporting time

NOR time this period

NOR time to date

Number of NOR IN this period
Number of NOR OUT this period
Number of NOR IN to date
Number of NOR OUT to date
Min, NOR time this period
Max, NOR time this p.riod
Avg. NOR time this period
Std. dev. for this period
Min. NOR time to date

Msx. NOR time to date

Avg., NOR time to date

Std. dev. to date

Calculation vari{adles.

TIMEN = NOR time for each period.
SUMP2

s

2

RTIME
VTIME

LINE

Std. dev. this period.
Std. dev. to date.

Reporting time.

Reporting time i{nterval.

Counter used in report phaae.

(Time in decimal days).




SETS

«2le

Name = NQUE used for NOR events. No subscripts. Ranked Nl.

Owner = SIMSCRIPT system,

Member = NOR
Nl = Event time - start of this period.
N3 = System code.
N4 = Failure level code,
N8 e Team ID.
N9 = Request ID.
N1G » Site ID.
Nil = II'SUB.

N12 = vent time - start to date.

Name = PQUE used for preventive msintenance events. No
subscripts. Ranked on Pl.

Owner = SIMSCRIPT systeam.
Member = PM
Pl = Event time - start PM,
P2 = System cods.
P4 = Request 1D,
P =« Stite ID.

Name = RQUE used for overhaul evente. No subscripts.
on Hl.

Owner = SIMSCRIPT gystew.

Member = OH

Hl « Event time - start nf overhsul.
H2 = System code.

K3 = Team 1D,

Hé = Request ID

H3 = S{te ID.

Ranked

s
S B G s
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SIBFTL MAIN
: MAIN ROUTINE

saee e PLANET - NDOR TIME SUNNARY;;..Q
ceeees PURPOSL -~ TO REPORY NOR TIME.
.eseee INPUT ~ TAPE FROM ABTC KODEL.
eeecs DUTPUT - PRINTER (STMSCRIPT RPG).

REWIND 9

LEYT RTIME = RTIME ¢ VIIME
LET 08 = 99979,99999
LEY Ol12 = 99999,.99999

C
I CALL RLAL
CALL SELECY
¢
IF (InsUB) EQ 3)y GU TO 3
It (BFLAG) NE 0)y G TO 9999
IF (INSUB) EQ ( 110)y GO TO 110
I+ (10SuUB) EQ ( 200}, GO YO 200
IF (ICSUB) EQ ( 500). GO T4 500
IF (IDSUB) EQ ( 6001y GO YO 600
IF (1DSUB) EQ (1900), GD TO 1900
IF (IDSUBR) EQ (2000), GN TO 2000
IF (IDSUB) EQ (2100), GO TO 2100
i® (10USUB) EQ (2150}, GO TO 2150
IF (10SUB) EQ (2300), GO TO 2300
IF (10SUB) EQ (24001, GD TO 2400
' IF (1D0SUB) EQ (2%00)y GD TO 2500
C
GO 70 9999
C
3 CALL R3
CALL EXIT
C
110 CALL R110
GO T0 %999
<
200 CALL R20C
GO YO 9899
C

%00 CALL R%00
G0 YO 2999

B Y




C

c

<

690

1900

2000

élon

2150

2300

2400

2500

9999

CALL R600
o) TO 9999

CALL R1900
GO T 9999

CALL R2000
GO TO 9999

‘CALL R21CO
50 TY 9999

CALL R2150
GO 10 9999

CaLY R2300
G0 V0O 9999

CALY R2400
GO TO 9949

CALL R2500

GO TO 3999

I¥ {MORF) EQ (C). GO TO |

CALL ROTL
GO TC 9999

END

A A e N b et 4o o




$IBFTC RLDL
SUBROUTINE RLAL

eecescesRIADS S~PHASF TAPE(9) (BIN MODE).... . LAREL R}CURDS,
LET AFLAG = U

c
C
C
C
X READ () (lol20039014,ISe1balT40%o19,110,111,112
C

STORE 11 IN IDSOR

STORF 12 IN TDSUN

STORE I3 IN SHFT

STORT 14 [N DAYW

STORE 1S IN SXOW

STURE 1o IN EBAS

STURE 7 IN VA

STORF Is In VB

STORE 9 IN VC

STUKF 110 IN TRSM

STURE 111 IN MORF

STORF 12 IN FIIME

IF (FTIMED GR O(TMEND)Y, GO TU 3

L IF (ETIME) GR (RTIME), 50 TO 2
AETURN

2 CALL REPORT
60 T 1

3 LET FTIrE = TMEND
CALL R3
CALL EXIT

ND




et T IR A,

ey A ———————

®IHFTC SELECT
SUBROUTINE SELFCI

Ceeoeo PURPUSE = TU SELECTY [VENTS PY GASE,

00 160 Ly FOR EACH RASES 1
IF (EBAS) EQ (BASE(I1)), GC TO 2

LET BFLAG = 1

C
C
C
C
1 Loop
63 10 9999
C
2 LET HFLAG = O
¢0 TO 9999
C

9999 RETURN

END

SIRFTC ROTL

SUBROUTINE RDTL

C
CevoooeseREADS S~PHASFKF TAPEL9) (BIN MULE)eweeDETAIL RFCORLS,
C
X READ (9) 119120139044 15,16,17,18,19,110
C
STORE [1 IN DTLVI
STORE 12 IN DTLV2
STORE 13 IN OTLVY
STORE 14 IN DTILV4
STORF 1% IN DTLVS
STORE 16 IN DILVE
STORL 17 IN OTLVY
STUKE I8 IN DTLVS
STORE 19 IN DTLV9
STORF 110 IN DTLVO
C
LET MORE = NORL - |
C
RETURN
fND

——




SIRFTC R3
SUBROUTINE RJ
c
C
CeeeecPURPOSE = TO CLOSE-OUT AND FND R-PHASF,
C
C
c.oooolDSUH = 3,
c
c
LET LINF = 0
LET RTIMF = [T]ML
C
10 DO TN 3, FOR EACH VM IN NQUE
c
REMODVE M FROM NQUE
C
LET TIMEN = ETIMC -~ NILUM)
LET TIMEM = FTIME - N12(M)
C
LEY D5 = DS ¢+ |
LET D7 = D7 ¢ |
LET L2 = D2 + TIMEN
LET 03 = DI ¢ TIMEN
C
LET SUMP2 = SUMP? ¢+ TIMENSS?
LET SUMD? = SUMD2 ¢ TIMFENS#?
C
IF (TIMFN)} GE (DR), GO TO 1
LEYT DA = TIMEN
C
L IF (TIMEN) LE (D9)y GO TO 2
LET 09 = TIMEN
C
2 IF (TIMEm) L+ (D13)y GO TOD 3
LET D13Y = TIMEM
C
3 REPEAT 10
c
CALL RFPORT
c
RENIND 2
C
RETURN

N

i
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SIPFTC %]
SURPNUTING R110

C

C

CeeoesPURPLSY = START NUR FOR Fxisse FALLULRY, tx0G, pM, X,

C

C
Cooo.ol”SU"r = 110.
C
C
IF vC) €6 (2)y GO 1N 2
LF (vC) #6 (6)y (1 T &
IF (VC) £Q (b)), ol T4 &
GM 10 9439
C
Co--oooooo-EX"bo "Allhn'.
(o .
2 00 TN 20, FOR EACH FLVLS |
IF (VB) FO (FLVLLT)), G IC 21
20 Loop
GO T4 9999
c
21 CREATE NDR CALLED N
STORT FTIMF IN NL(N)
STORD BTIME IN N12(N)
STURF va IN N3(M)
STUkF v IN NG (N)
STOR"™ TRSM [N NLO(N)
STORE TUSHB IN N1LEN)
FILE N OIN Ut
LET N4 = gy & )
LET e, = N6 ¢ )
GU Ti 994y
£
C-.........O'XUG. L
C
4 CREATE pM (ALLFD »
STORE C1IME (0 pL(P)
STORE va IN POUP)
STORE TRSM [N Py(p)
FILE P 1y PQUE
GG T 99949
C
(...........i'lﬂ(&- UVERKHAUL
L
6 CREATH uUm CALLED W
STORE CTIME IN HI(N)
STORE VA IN H2(H)
STURE TRSM [N W& (M)
FILE K IN mQUE
60 1C v999
c
9999 HETURN

{ND

W RHADL,
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®[PFTC R20C

[aN alaNal o

9999

SURR(UTINE R200

«10SuUK = 200,

LE (MORE) EQ (0O)y GO TU 9999
CALL KDTL

HING FIRST, FOR CACH M ['v NQUF,

A
XKnwHERE [Ny [ NONE, GIJ TG 9999

LET TIMIN = FTIME - NL(LIW)
LET TIMEM = FTIME - N120IN)

LeT LS = DS ¢ )
LET DT = 07 ¢ 1
LEV 02 = D2 ¢ TIMEN
LET D? = DY ¢ TIMEN

LET SUMP2 = SUMP2 + TIMEN®S?
LET SUMD2 = SUMEZ ¢ TIMEN®S2

IE (TIMEN) GF (DR}, GU T ]
LEYT 038 = TIMIN

[F (TIMIND LE (DY), GO TG ¢
tET DD = TIMEN

IF (TImEM) GE (D12), WO TO )
LET D82 = TIMEm

IF (TIMem) LE (D13), GO TO &
LET 0L1Y = Timgm

REMOVE [N FRON NQUE
DESTROY NOR CALLID IN

RETURN
tND

;.....PURPCS( = TU ENL NOR FOR MALNTENACICE COMPLFTFD.

wiTH (NB(M)) EQ (TRSM),

AND (NLOIM)) EQ (VA),

——
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¢ [BETL RSO
SUBROUTINE RHGO
C
C
Cooeaos PURPNSYH = TraAw DISPATCH PY RACE CONTROL,
(.
C
c.....l"S/Up = .j()OO
C
C
IF (FMURFD) EG (U, OO Tg 999y
CALL RDIL
C
[F (DTLV&A) Fu (MSTITED), GO T 99y
¢
FARD FIRSTy FOR FACH M [ Noub, Wi e {rMa())
X AU {MEO(F))
XwHERT Ty IF NUNV, 50 T 1
C
STORE TRSM Ia MNELEN)
S0 TH 9994
C
U FING TURST, FOR FA(H v 15 HiLEy wl TH (et M)
X AN (hsEM))
EWHERE THy I+ AL, G T u9)
C
STORF ISk 1 HY(IH)
o0 [ 99ug
C
9999 KETuwrN

e

taw (v(),

tC (DTLEVLYY,

tw tvQd,
YO It vy,
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S YL N&UO
SUBROUTIN' R6UN

seeees PURPI'ST -« JUAM ARRIVAL AT STIF,

iakakakaha

eeees 10SUY = 4OV,

e

IF (YB) NF (0)y GO 1L 9999

an—
»

FIND FIRSY, FOR FACK ™M [N HCUE, WETH (HL(M)) £ (TRSM),
X AND (HHIMY) PG tVAY,
XWHERE Thy §F NUNT, GO Tt 9992

CREATE UK CALLYD N

STORE FTIME N NLIN)
STURE FTIRF IN 112UIN)
CTORE F20IH) IN NI
STOR!Y HIEIME IN .8(N)
STURE HeLIH) IN NI(M)
STORE M5 IH) IN NLOtMN)
STORE LOSUR IN NLLEMY

FILe N OIN NQUE

LHET U6 = ite o |
LET Do 3 Do ¢ |}

MNOVE W FROP HQUE
CeSINREY Ok CALLED |IM

1999 |t HUAN
' N

sliFly RISUC

SUrROUTINE RI9UL
L
“ .
CoonesPURPISE - GENERATE PROPL “S"t 1 Xat ] RETURNING Tr ARS, (KNYD)
¢

C
C.....IDSUH » 1900,

¢
4
1F (»OR1) €° (O)y GC TO 9999
CML RDTL
(
IF (vC) GF IMSETYFE, LLT MSITC « VO o |
¢

9999 WETUN
10




®IBFTC R2000

SUBROUTINE R2000
C
C
Coee s s PURPOSE - REQUEST FOR PN,
C

C

C.....lOSUﬂ = 2600,

C

C
CRFATE PV CALLED P

C
STURE EIIME IN PI(P)
STURE V& IN P2(p)
STORE TRSM IN Poy(p)

¢

FILE P IN PQUL

1999% RETURN
END

*[BFTC R2100
SUBROUT INFE R21n0)

¢
L
CoaeeaPURPHSE - TO START NOR FOR M,
C
C
C.e...!USUP & 2!0”0
C
¢
§FIND FIRS T, HUN FALH M Iy POGF ,
XAND (P2(M)) Y'Q (VB), WHERE e,
C
CREATC “DR CALLED N
L9
STOME EYIME  In NLI(N)
STORE ETIME IN ND2(N)
STORF P20 IP) 1IN NIINY
STORF v IN NARIN)
STORE PA{IP) N M 9IN)
STORL P5(IPY IN N1OIN)
STORE IDSUR  IN NLYIN)
¢
FILE N IN AGUE
C
LET D& 2 D& o )
LET Do = D6 o )
<
RENOVE [P FuUm PQUE
CESTROY Pe CALLEU 1P
(&

9999 RETURY
END

WITH (PSIMY) 2O o/t ,
[F NUMF, GO 10 9997

e e i




$IBRFTC R2150

C
C

Cooo.opURP“§F

c
C

SUBROUTINE R21MG

C....-IDSU" =

C
(

9999

Do T6 ]

= TO START NUOR HIF FATLURE CAUSEN HKY PM,

2162,

FOIR EACH FLVL,

[F (va) FO (FLVLOEN),

Ltone

GO T 91499

CREAGF

HOR CALLEFD N

STURE =TIME IN
STORE ETIME (N

STORT Vo
STURE VA

IN
IN

STORE TRSM N
T{ORE YDSUN IN

FILE N

LET D4
LET N6

RETURN
END

W

N NQUE

N ¢ 1
N6+ |

NTIN)
V12UN)
N3N
N4(w)
NLDIN)
NELEM)

Gl)

[

19 ¢




¢JHFETC R2300

C
C

«35-

SUPROUTINE R2300

Coeens PURPUSE - TP START NOR (R ALERT-COHTINUNIUS MONTE TOR,

c
c

C..-..IDSUE = 23000

C
C

(o}

9999

Y TC 1y, FOR FACH FLVLS I
IF (vA)Y €Q CELVLLTY Y, GO 10 2

Loop
GO TN 9394
CREATE %OR CALLED b

STORF FTiME N
STORE ETIME IN
STORE vn IN
STORE vaA IN
STORE TwSM N
STORE Tusus [N

FILE N IN NQUE

LET D4 = 05 o
LET D6 =

KFETURN
8D

N1iN)
N12(N)
N3(N)
N&iN)
N10(M)
NI1EIN)




*$HEFTL R2400

C
C

SUBRIUTINE R2400

Coo.c.pURP”SF - RESUURCF RfUUfﬁT.

C
C

CeeoeeJDSUR = 2400,

C
€

I+ (MORE) Ew {U)y GO TO 9994
ALL RDTL

FF IDTLVLY tQ (Yie LMY TO
IF (DILVL) 9 12)s GO 1D
IF (0TLVLE) ¢ (3 GO TIT:
IF (DTLVLY f0 L&)y GO T
FE ADTLVY) FQ 15), GO TUO
fr (ODTLVLIE L0 (&) GN TH
G YL 9999

DN -

>

1 FIND FIRST, FCR FACH M JE MQUE e wl TH O (NILIM)) EQ (23001},
XAND (NL1OIM)) B CTRSM)y AND INF(M)) By (YR) s WHERE DN, §F NONE,
X 10 99949

STORE VO IM Na(dN)
GO 17 9999

2 FIND FINRSTy FUR YACH M 170 NuUFy B TH (NLET{M)) [w LLLU),
XAND INLO(M)Y) CO (THSM), AP {M3IMY) E0 VR, WHERE T, IF NONF,
XG0 10 399y

STOKD VE IN MatIN)
GO 11 9999

3 FIND FIwST, FUOR FACH M IN NQUFy WITH (NLI(M)) EQ (2500),
XAND (MIO(M)) FQ (TRSM), ANL (M3{M)) EQ {(VB)y WHCRF IN, [F NONE,
XGO T 9999

STURY VO IN N9LINY)
50 10 9939

4 FIND FIRSTY, FOR EACH M IN PCUL, WITH (PS(M)} EQ (TRSM),
KAND (P2(M)) +Q {(VBj, WHERF [P, (F NMONFy, 0O TO 9999

STORE VU IN Pa(lIP)
60O 1D 9999

S FIND FIRSTy POR EACH M IN NUUF, WITH (NLI(M)) EQ (21500,
XAND (MIO(M)) By (TRSMJ, ANE (NI(M)) FQ (VD) WHFRF INg IF NONF,
XG0 TU 9999

STORE VC IN 91

e Rk A



i G0 TO 9999
; ¢
¢ 6 FIND FIRST, FUR FACH M I% HQUELy w1114 (H5(M)) kU (TRSM),
b XAND (M2{M)) O (VB), WHFRF [M, [1 NONE, GO T 9999
P C
ot STURE VE IN 140 1H)
L G0 T 1999
c ‘
HIE 1999 RETURY :
b ENU !
|
o
{
|
!
1
*IHFTL R2500
SURRDUT INE R280C
L
! C
; CowsesBURPISE - T0 START NOR FOR UNDE TERMINED FATLURY .
) C
¢
‘z Ccoo.olDSU"" = 2500'
¥ C
“ C
{0 TO 1, FOR FACH FLVLS I
IF (va) EQ (FLVLUIN), GU TO 2
1 Loqae
GO Te 9999
C
2 CREATF AOR CALLED N
C
STORE tTIME (N NLIN)
STORE FTIME IN N12(N)
STORF VH IN N3N
STORF YA IN N&IN)
, STORE TKRSM IN NI10(N)
z STOR+ ILHSUR IMN NIL(N)
: C
| FILE N IN NQUY
|- C
‘ ; LET D& = D& ¢+ |}
: LET 6 = D& » )
; c
é 1999 RETURN
% FND
g .
ft
{
!
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SIRFT( REPNRL

L5
€

SUBRUUT INE REPNRT

Coees s PURPNSE ~ 10 REPORT NOR TIML AS UF A GIVEN TIME.

L
C

C.....CM.L?'Q iy RL“‘ D‘( R’c

L
C

C

LET IP
Lfry 1o

LS
07

200 NG T} 299, FOR FACH ™M IN NYUE

LET TIMEN = RVIMF - L 1{M)
Lel TIMEM = RTIME - MNL2(V)
LET NI(M) = RTIME

LEY D2 D2 ¢ TIMEN

LCY 03 D3 ¢ TIMEN

LET SUMP2 = LUMP?2 + T[IMEN®®?
LET SUMD2 = SUMD2 ¢ TIMiN®3?

LET (P
LET 1D

IP

+ 1
v ¢+ 1

IF (TIMEND) S0 (08)y G0 TO 201
LET D4 = TIMEN

201 IF (TIMEN) LY (D9), GU TD 202
LET D9 = TIMEN

202 IF (TIKEM) Lt (L13), GU TN 299
LEY D13 = TiMipm

299 REPLAT 200

IF (LINF} EQ {0}y GO 10 2
IF {(LINE) &Q (50), GU TO 2

I LET DI = RTIME
IF ((SUMP2 - (FLOATLIP) ¢ N2 /7 FLOAT(IPI®S2))) / (FLOAT(IP))Y)
K10, 10,11
10 LEY DIl = 0.0
60 TO 12
11 LFT OLY = SQRTC(SUMP? = (TLOATLIP) * (D2 # FLOATIIP)®#2)))
X /7 (FLOATLEIP)))
12 I1F ((SUMD2 - (FLOATCLIUD) & (03 7 FLOATLID)I®$2))) /7 (FLOATLLID)))
X13:13%,14
13 LEV DIS = 0.0
GO 10 1S




39«

14 LET DIS SCGRYLISUMNDY, — “FLOATLIN) ¢ (DY /7 FLOATUID)®¢2))})

| X / (FLOATUID))) f

; 15 LET "lu = D2 /7 FLOATIIF) .

! LFT D14 = D3 / FLOAT{ID) | 5
C '

IF (L8} GR (99999.0) LET D7 = 0.0
LET S1?2 = Dl2
IF (D12) GR (99999,0), LET D12 = 0.0

o

CALL LTAIL

&

(e

LET LINF = LINE ¢ 1
LET PYIME = 2TV ¢ VTINMD + 00001

LET (.2
LET C¢
LET Ud
LEYT DA 914 19,99999
LEeT D9 0.0

LET D12 = 812

LET SUMP? = 0,0

0.0
0

0

GO TO 93499

2 CALL HDI G
LET Lint = 0
6o TO 1

9999 RETUYKRN
+0D

¥IRFTC HDING
REPGRT HUING

* eseescsseoNUR ‘IME R}P“R‘o-v-o-oooa
* Tl"C '[Mt THl§ Pr i '0 ”A{t nnocoooo.' H l
* PFRIUU THIS PFR 1O DATF IN  Purt IN U1 ML v
END
2
p)
S P ER T U Deeoesececsnes cecssesnsssensel I} D A T Eevoevovsacensna
AX AV STE DhEY MiN MaX AL STD OEY i
FND
*IRFTL DTAIL
REPORT ULTAIL )
* ek ¢ *&X¢ 0% 5 & Rk k2 ek X0 Ek KE6S 60 E HEBE 20 EE SEXkR
1 * D1e 112 D39 D4y DS NG NTHD8yDIyDNLINGDLILeNL2,D134D144DLY
} tND
&
JHEER 28R Rk L Ed St EY RN R KBS e h RRE® SXDE, EEEE SXFE, G0N *
*

N
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WEAPON SYSTEM AVAILABILITY
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1], WEAPON SYS™™M AVAILABILITY

The Weapon System Availability program can be used with either
aircraft or missiles. It displays the oft-alert time by tail number
as well as a chronological, time-oriented listing of what happened
while the site was off alert. This output is shown in Fig. 10. An

explanation of each of the column headings follows.

! Event Time: The simulated time at which the various events take

place.
Tail No.: The tail number of the site.
Site Type: The site type number specified in the ABC simulator

Exogenous Event Genears data card, Col. 13,

SQUAL: Squadron or Base number that was specified in the ABC
simuiator Exogenous Event Geners data card, Cols. 19-20,

Init State: 1Indicates the initial status that rewoved the site

from the available sctatus. Codes are as follows:

AA = Detected failure

AB = Latent feilure

#2 = Exogencus failure

OH = Unit removed for overhaul or time replacement
01-12 = Pariodic Mzintenance number

Total Off-Alert: Indicates the actual amount of time (days,

hours, minutes) that the site is (nct) available,
Evnt Stat: Indicates the evants that occurred while the site

was not available. Codes are a5 follows:

AA = Detected failure

AB = Latent failure

82 = Exogenous failure

OH = Unit removed for overhaul or time replacement
01-12

Periodic Maint~nance number

= Demand

Team Dispatched by Base Control
Team Arrives at Site

[~ A =

Maintenance Successfully complated.




i B en e ot U

FD = Perscnnel failure during maintenance

FE = Equipment failure during maintenance

FS = Spare part failure during maintenance
SYST FAIL: Indicates the Unit responsible for the demand.
FAIL LEVL: Failure level.
LAG TIME: The time the maintenance team arrives at the site
minus the time the team is dispatched (AS - AT) in days, hours,
minutes.
DUR TIME: The time that the site 18 not available. The time
that the maintenance is successfully completed minus the time
that the site went off alert. (XA-AA) or (XA-AB) or (XA-22) or
(XA-OH) or (XA-0l1 to 12).

ALERT Dey. Time: The time that maintenance was successfully

completed minus the time of the failure. In the event uf
multiple failures, the subsequent degredation time will te from

fix time to fix time.

SEQ No: Seif-expisnatory.

TID: Teum Identif.ication number used only for prugram checkout .
RID: Request [dentification number used for program checkout.
SID: Site [dentification aumber used tor program checkout.
EVNT:

Labe! Record number printad by the simulation phase.

|

The last pa,e of the report will dispiay the statys of the sitce

that remain not gvailable at the end of simulation,
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Fig. 10 -- Weapon System Availability
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INITIALIZATION

Table 2 lists the laitialization requirements. Only seven Arrays
require initialization. Array 23 is the total number of bages to be
examined, Array 24 lists the base numbers (quantity specified in Array
25). Array 26 is the quantity of different failure levels to be counted
in the report. Array 27 lists the failure level numbers. Array 28 is
the quantity of status codes to be included in the report. Array 29
lists the status codes. Array 33 specifies the time for the end of
the report, All of the other arrays are set to zero.

The initialization instructions for unsubscripted and subscripted

system variables are contained in Part 1, Sec., II of this Memorandum.

OUTPUT PROGRAM

The input to this program is the tape generated by the ABC Simulator.

The input tape consists of a l12-variable label record and is some-
times 1llowed by a 10-variable detail record. (See pages 108 and 109
of RM-4659-FR).

When a label record is read, the value of EBAS 18 compared with
the table called BASES. If they are equal, the record is processed.
Therefore, any combination of 1 or more bases may be run at one time.

When a labe) record is read, the value of the failure level is
compared to the table called FLVLS, If they are equal, the record is
processed. Therefore, any combination of 1 or more failu'e levels may
be run at one time,.

The output display is given whenever a SITE 1s rcturned to on-
alert status.

If ETIME is greater than TMEND, REPORT is called and the output
ie displayed. The run is then terminated.

A list of status codes for the STATS table i. given on page 44.

PE ENT VARIABLES

This list is complete except for attributes denoting first-of-set

and/or last-of-set and predecessor and/or successor of set.
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Table 2

VARIABLE DESCRIPTICON AND INITIALIZATION:
WEAPON SYSTEM AVAILABILITY

jArrey Number
) of Antribute
Initiolize |t Bs Entered
Pormonent
Nowk Made initialise to ] Valve in [in Pig. 5 Cal, Syat
Asrey of Flesting] 1922 127-20 1 Liw Veiichle
Wﬂﬁ? Point | Zore Value Col J fows) o Ml’! Description of Verighle to Bo Initielised Neme | Entity IAMrIbute
1-22 ] 3
F ' 1) [] 1 v Wuaber of bases to be analyned. MRS | §
|
‘ » 1 1 v n Specity sach base musber to be ansiyved. [T A
i 13 ° 3
I 2 L] t v Wember of fotlure lavels to do anslysed. nns [
! n [} 1 v » Bpecity sach fallure lavel code to be nn A
{ analysed.
‘ » ° i v Sumber of status codes to ho emsiysed. T [ 4
} ‘ » 1 1 v n Sposily soeh status code Lo be anslyned. ng '
[
E wnl| o :
[ B o ’ v Time to ond ropert. naw | ¢
3
)
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Label records (see page 108 of KM-4659-PR),

IDSOR = 1dr

IDSUB = Idd

SHFT = Shift
DAYW = Dy/wk

SXDW = S/wk

EBAS = Base no,
VA = Variable-1l
VB = Variable-2
vc = Vgriable-3
TRSM = ID Addresses
MORE = Dri

ETIME = Event time

Detail records (see page 109 of RM-4659-PR),

DTLV] = Integer variable 1
DTLV2 = Integer variable 2
DTLV3 = Integer variable 3
DTLV4 = Integer variable 4
DTLV5 = Integer variable §
DTLV6 = Integer variable 6
DTLV7 = Integer variable 7
DTLV8 = Integer variable 8
DILV9 = Float veriable 1
DTLVO = Float variable 2

Base table.

BASES = Number of base codes to be processed.
BASE = Base codes to be processed.
BFLAG = Controls flow of events as a result of EBAS vs BASES,

‘*ilure level table.

FLVLS = Number of failure codes to be processed.
FLVL « Failure level codes to be processed.

Status code table (See Fig. 10).




SETS

Name

Owner

Name
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STATS = Nu ber of status codes in table.

STAT =

Status codes (Alpha).

TMEND = Time inftialized to end this run prematurely.

= SQUE

used for site events. No subscripts. Ranked on SERNO,

= SIMSCRIPT system.
Member = SITES

SID = Site ID number.
SMODE = Mode of site.
SERNO = Tail number of site.
EBASE = Base number of site.
SINO = Number (l-n) assigned to site by the program.
NFAIL = Number of failures occurring at the site.
= EQUE used for site events., One subscript. Ranked on El,

Owner = SITE

Membe

S.

r = EVENT (Used for reporting display). (Time in hours, days,

minu
El
E2
E3
E4
ES
E6
E?7
E8
E9
E10
Ell
El2
El)
El4

= PQUE

subs

tes),

= Event time.

Event status.

System failed.

Failure level.

Lag time (Traveling time).

Duration time (Failure time).

Alert degradation time,
Team ID,

Request ID.

Site ID.

IDSUB.

Initial status.

Total off-alert time,

= Sequence number of eavent.

used for preventive maintenance events. One
cript. Ranked on Pi.




Owner = SITES.
Member = PM
Pl

P2 = Syscem requesting PM.

P3 = Regular or exogenoue PM flag.

P4
P5

Request ID
Site ID.
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P6 = Status code.

Mame = HQUE used for overhaul events.

on Hl.
Owner = SITES.
Membe: = OH
Hli
H2
H3

Team ID.

H4 = Request ID.

HS

Site 1ID.

H6 = Status code.

Status code

Overhaul request time.

System requesting overhaul.

Preventive mainterance request time.

One subscript. Ranked

STAT = 1-100 are alpha for blank/0C, U1-99.

iOl {s alpha for AA code for a continuous monitor
failure.

102 (s
103 {9
104 (o
105 (s
106 s
107 ts

alpba
alpha
alpha
alpha
alpha

ha

at site.

108 is
109 s
110 1»
111 ts

alpha
alpha
alpha
alpha

at site.

112 s

alpha

for
for
for
for
for

for

for
for
for

for

for

AB
AD
AT
AS
w
FE

XA
22
OH
Fp

FS

code
code
code
code
code

code

code
code
code

code

code

113-200 are not in use.

for
for
for
for
for

for

for
for
for

for

for

an undetermined failure.
a demand &' base control.
] fda- dispatch by bdase.
a team strival st asite.

4 team lost en rcute.

an equipment faflure

maintenance completed.
exogenous failure.
exogenous overhaul.

a personnel fatlure

a parts feilure at site.
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SIRFTC MAILN
MAIN ROUTINE

C
c
C ooo.opLAN[‘" - NtAPON SYS"’H AVA“.ABILITV.«..-
c
C
Ceees s PURPOSEL - TO REPORT OFF-ALERT STATUS,
C
c
Cooees INPUT - TAPE HROM ABC MNDEL.
C
C
Cocos s DUTPUT - PRINTER (SIMSCRIPT RPGI.
C
C
c
CALL HDING
c
REWIND 9
1 CALL RLAL
CALL SELECY
C
IF (IDSUB) &y 3)y GO TO 3
1F (BFLAG) NE G}y GU TO 9999
IfF {I0SUR) EQ ( 100), GO TO 10O
{F (f0SuB) €Q ¢ 110}, GO TO 110
IF (10SUB) EQ ( 200!¢ GN TO 200
IF (10SUB) €EQ ( 500}, LU TO 500
IF {i0SuB) LQ ( 600}, GO YO 600
IF (I0SuB) E¢ ( 8001, GO TO 800
[F LIDSUB) EQ ( 900), G TO 900
IF (10SUB) EQ ( 925), GO TO 925
IF (IDSUR) £Q ( 950), GO YO 950
IF (f0SUB) EQ (1900), GO YO 1900
IF (LDSUR) EQ (2000), GU TO 2000
IF LI0SuUB) EQ (2100), GO TO 2100
IF (IDSUB) EQ (21501, GO TO 2150
IF (IDSUB) EQ (2300)y, GO TU 2300
IF (I0SUB) Ey (2400), GN YO 2400
IF (I0SUB) EWQ (2%00), GU TO 2500
C
60 TO 9999
C
3 CALL R}
CALL EXITY
¢
100 CALL R100
GO 1O 9999
c

110 CALL R110

GO

0 9999

P




200

500

600

800

900

(4]

925

50

1900

2000

2100

2150

2300

2400

2500

9969

CALL R200
60 10 9999

CALL RS00
60 1o 9999

CALL R600
60 Y0 9999

CALL R800
GO TO 9999

CALL R900
GO 10 9999

CALL R925
GC 10O 9999

CALL R950
GO YO 9999

CALL K1900
GO YO 9999

CALL R2000
GO TO 9999

CALL R2100
GO TO 9999

CALL R2150
GO YO 9999

CALL R2300
GO TD 9999

CALL R2400
GO T 9999

CALL RZ2500)
GO YO 9999

IF (MORE) EQ (0O),

CALL ROTL
GO TO 9999

ENOD

GO

«57

0 1




SIEFTC «LBL

¢
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SUBROUTINE RLAL

CeooeocesRFADS S=PHASE TAPE(9) (U IN MIDE)ecooot ABEL RECORDS,

C

LET AFLAG = O

¢
X READ (9)
C

STURE
STORY
STORT
STUR:
STOR!Y
STORE
STURYS
STORF
STORY
STORT
STORG
STORE

11
12
13
{4
IS
I6
17
I4
19

Ilo 12513000005, 1601 T918,19,110,111,712

IN IDSUR
IN ICS5UHn
IV SHFT
IN DAYW
IN SXOW
IN EBAS
IN VA

IN VB

IN VC

[1G IN TRSM
Il IN MORE
112 IN ETIMF

IF (FTIME) GR (TMEND), G T0h 1

REJURN

1 CALL R}

CALL OXxIT

tND




®|BFTC ROUTL
SUBRQUT It RDTL

C
CasescoesoaREANS S=PHASL TAPELG)} (BIN MUDE)esoe o HFTAIL RECUKRUS.
C
X READ (9) T1y 12,013,040 f% 16,8 7,18,19,110
C
STORE [1 IN DVLVI
STORE 12 IN DTLV2
STORE 13 IN DTLV3
STOKE |4 N OTLVG
STORE % IN DTLVY
STORE 1€ IN DTLVe
STORY 1T IN OTLVY
STORE 18 IN DTLVH
STORY 19 IN OTLVS9
SIORE 110 IN DTLVC
C
LET MORE = MORFE - |
c
RETURN
fND

*IRFTC SELICT
SUBROUTINE SELECY

C
C
C.....PURPOSF - TU SELFCT PV‘NIS BY BAS(.
C
c

DO TO 1, FOR FACH BASES 1

IF (EBAS) EQ (BASE(I))y GU TO 2

1 Loorp
LET HBFLAG =
GO 10 9999

2 LEY RFLAG = O
GO D 9999
C
9999 RETVURN
END

..
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S IBFTL R3 )
SURPOUTINE R3]
C
c
Ceeess PURPUSE - TO CLOSE-DUT AND END R-PHASE.
C
C
COQCQOIDSUB z 3
c
C
CALL HDING
C
LET ILINES = O
C
1 DO TO 2, FOR EACH IS IN SQUF
CALL REPURT(IS,TLINES)
2 REPEAY 1
c
CALL PUHD
C
3 00 TO 6, FOR EACH IS IN SQUE
4 00 YO 5S¢ FOR EACH IP IN POUEI1S)
c
CALL PORPG(1IS,IP)
C
S REPEAT 4
6 REPEAT )
C
CALL HOHD
C
7T 00O TO 10, FOR EACH IS IN SQUE
8 DO TO 9, FOR EACH IH N HUQUEL(IS)
C
CALL HORPGILS, IN)
C
9 REPEAT 8
10 REPEAT 7
C
REWIND 9
C
RETURM

END

RTINS




———

vmnn

S T .

TS P R e e 1

SIBFTL RIO"M

SUBRQUTINE R100
C
€
CoeusePURPOSE ~ ALGRY DEMAND ARRIVAL AT RASE CONTROL.
C
C
ConeaeIDSUL = 100,

€
(o
[F (HORF) EQ (0), GO TO 9999
CALL ROTL
C
FIND FIRST, FOR EACH M IN SUUF, WITH (SINIMYY EQ tDTLVY),
XWHERE §S, IF NONF, GO TO 999y
C
FIND 7iRSTe FOR EACH N IN EQUELIS), WITH '_9(N)) Ey (TRSM),
XWHERE [F, [F NOME, GO TH 9999
C
CREATE EVENT CALLED €
C
STURE ETIME IN EA(E)
STORE E3(IE) IN E3(F)
STORE E4(IE) IN F4(E)
STORF IDSUB IN E1L(E)
STORE STAT(103) IN £2(E)
C
FILE F IN EQUELTS)
C
9999 RETURN

END

TR g bttt st et o s

o
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*{8FTC R110

C
C

c.oo.omRPOSE - EX0G. F‘ILUR[' EXOG. pM' £ X006,

C
c*...

C
c

c

¢
CO...

C
2

20

21

c
c....

C

SURRUUTINE R110

.105UB = 110,

OVERHAUL .

FIND FIRSTy FOR EACH M IN SQUE, WITH (SIO(M)) EQ (TRSM),

KWHERE IS, IF NONE¢ GD TU 9999

IF (VC) EQ (219 GU TO 2
I+ (VC) EQ (4}, GO TN &
I# (YC) EQ (6)y GO TO &
GO TG 9999

ooooooExﬂGo 'AILURE.

DO TO 20, FOR EACH FLVLS |

iF (vd} EQ (FLVLLI)), GO TO 21
Looe

GO TU 9999

LET NFAILUTIS) = NFAILIIS) ¢ 1
CREATE EVENT CALLED f

STORE ETIME IN EL(E)

STORE VA IN €3(E)

STORE VA [N E&LE]

STORF TRSM IK ELO(E)

STORE [DSUB IN ELL(E)

FILF € IN EQUF(IS)

G0 Th 9999

OOGOOOEan. P".

& CREATE PN CALLED P

c
Coves
c

6

C
9999

STORF €TINE IN PL(P)
STURF VA IN P2(P)
STORE I0SUB IN P3(P)
STORE TRSM IN PS(P)
FILE P IN PQUE(LS)
GO Y0 9999

.ooo.oEluGo OVER"‘UL.

CREATE OM CALLED M
STORE ETIME IN ML(NW)
STORE VA IN H2{N)
STORE TRSH N HS(H)
FILE W IN HQUE(IS)
G} YO 9999

RETURN
b




*18FTC R200

SUBROUTINE R200
C
c
Cooeoeos PURPUOSE - MAINTENANCE COMPLETED,
C
c
C..... {0SuUBs = 200.
c
C
IF {(MORF) EQ (U)y GN TO 9999
CALL ROTL
c
FIND FIRST, FOR FACH M IN SQUF, WITH (SIDI(M)) EQ (DTLV]1),
XWHERE 1Sy IF NONF, GO TO 9999
c
FIND FIRST, FOR EACH N IN EWUE(IS), WITH (EBIN)) FQ (TRSM),
XWHERE 1E, IF NONE, GO TO 9999
C
CREATE EVENT CALLED E
C
STURE ETIME IN EL(E)
STORE STAT(10B} IN E2(E)
STORF E3IE) IN E3(E)
STORE k4L 1E) IN E4(F)
STORE IDSUB IN ELLLE)
c
LET €8(It) = O
LET E9(IC) = O
LET FL1O0(IF) = O
c
LEY F6UIE) = ETIME - EL(IC)
C
FILE E IN EUQUE(LLS)
C
LET NFAILCIS) = NFAILLIS) - L
C
[F (NFAILUIS)) EQ (O)e GO YO 99
GO 10 9999
C
99 CALL REPURT( IS, ILINES)
c

9999 RETURN

END




SIRFTC R500
SUBROUT INE RSO0

C
c
Ceeess PURPOSE - TLAM DISPAICH PY BASE CONTROL.
C
C
C.....IOSUH z 500.
C
C
IF (MORE) CQ (0}, GO THO 9999
CALL ROTL
C
IF (OTLV4) LQ (MSITE), GO TO 9999
C
FIND FIRSTy, FOR BACH M [N SQUE, WITH (SID(M)) EQ (DTLVL),
XWHERT 1S, IF NONt, GO T0O 9999
C
FIND FIRST, FOR CACH N IN FCUF([S), WITH (E9IN))} EQ (VC),
XWHERE 1€y IF NONCy GO TO 1
C
CREATE EVENTY CALLED F
C
STORE DTLVY IN ELLE)
STORE EICIE) IN €3(R)
STORE E4(IE) IN E&(E)
STARE TRSM IN E8BL(F)
STORE (OSUB IN FLl1(E)
STURE STAT(104) IN F2(t)
C
FILE € IN EWEL(LS)
C
STORE TRSM IN ERLILE)
C
GO TN 9999
C
1 FIND FIRST, FOR EACH M IN HQUECIS), WITH (H&(M)) EQ (VC),
XWHERT 1M, [F NONE, GO TU 9999
C
STORE TRSM IN HILIN)
t
GO 10 9999
c

9999 NETURN
¢ND




#18FIC Re0N

C
C

SUBROUT INE R600

Cenes s PURPLSE - TEAM ARRIVAL AT SITP,

C
C

CoenesIDSUB = 600,

C
C

FIND FIRST, FOK EACH M [N SQUF, WITH (SIL(M)) EQ (VA),
XWHERF 1S, IF NONF, GO TL 9999

IF (VR) EQ (&), GO TO 6

FIND FIRST, FOR EACH N IN EQUELIS), WITH (EBIN)) EU (TRSM),

X AND
LET
LEY

LET
LET

(ELLIN)) EQ (500), WHFRF IE. [F NONE, GD TO 9999
TLAG = ETIME ~ ELLIF)
te(lg) = O

t9(ie) = 0
ClO(LE) = 0

FINOD FIRST, FOR EACH N IN EQUE(IS), WITH (EHI(N)) EQ (TRSM),
XWHERF TEy IF NONE, GO TO 9999

LET FSUIE) = ESUIE) ¢ TLAG

CREATE EVENT CALLED €

STORE EVIME [N ELfE)
STURE E3ILIE) IN F3lr)
STNRE E4(LE) IN E&LF)
STORE IDSUB IN FlltH)
STORE STAT(10S) IN F2(¢)

FILE E IN EQUELIS)

GO TC 9999

6 FIND FIRSY, FOR EACH M [N HOUE(IS), MITH (H3I(RM)) €Q (TRSM),
XWHERE (M, IF NONE, GO TO 9999

LET NFATLIIS) = NFAILUIS) o ]

CREATE EVENT CALLEOD ¢

STORE EVIRE IN FI(E)
STORE Kel(IM) IN E2(F)
STORE M2{1IKH) IN EIE)
STORE TRSA IN EO(F)
STORE Ha4{IM) IN £9(¢)




STORE HS(IH) IN EL10(E)
LET ELL(E) = 110

c
FILE E IN EQUELILS)

c
REMOVE [H FRUM HQUEITS)
OESTROY NH CALLED IH

C
GO TO 9999

c

9999 RETURN

END

¢ [BFTC RBOO
SURRNOUT INE RAO0O

C
c
CeseesPURPOSE - TEAM LOST ENROUTE TO BASE.
C
c
CoeeeeaslDSUB = 800,
C
Cc
FIND FIRST, FOR EACH M [N SQUE, WITH (SID(M)} EQ (VA},
RWHERE [Sy, IF NONF, GO TD 3999
C
FIND FIRST, FOR EACH N IN EQUE(LIS), WITH (EBI(N)) EQ LTRSM),
KAND (ELLIN)) BQ (S00), WHERE IE, IF NONE, GO TO 9999
C
LEY TLAG = FTINE - ELlLIE)
C
LEV €8tig) = ©
LET E9L1IE) = O
LET FIOIIE) = O
c
FIND FIRST, FOR FACH N IN EQUCLIS), WITH (ESIN}) EQ (TRSM),
XWHERF [E, 1P NONE, GO TO 9999
C
LET ESUIE) « ES{IE) ¢ TLAG
4
CREATE FVENT CALLED ¢
C
STORE ETImME N ELLE)
STORE E3(1E) IN EME)
STORF E4lbt) IN EOIE)
STORE 1DSUB  IN FLRLE)
STURE STAT{IV06) IN E2(E)
C
FILE F IV EQULILS)
C
9999 RETURN

END
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#
c

C R900

SUBROUTINE R900

-67-

Ceeees PURPOSE - EQUIP. FAILURF AT SITE.

c
C

c....

C
C

9999

SINFY

C
C

.105UB = 900.

FIND FIRST, FOR EACH M [N SQUE, WITH (SIDIMI} EQ (VA)},

XWHERF 1S, IF

FIND FIRST, FOR EACH N [N EQUE(I1IS), WITH (EBIN)) EQ (TRSM),

XWHERE [E, IF
CREATE EVENT

STORF ETIME
S.ORE E3LIE)
STORE F&(1E)
STORE 10Sus

NONE, GO TUL 9999

NONE, GO TO 9999

CALLED £

IN EILE)
IN E3LE)
IN Fali)
IN ELLLE)

STURE STAT(LO0T) IN E2(F)

FILE € IN FQUELILS)

RETURHN
END

C R9:S

SUBROUT INE R92%

C..u.MPUSE - ’ERS. “!tm‘ ‘, Sltfo

C
C
CQ..‘
C
C

9999

- 1OSUB = 923,

FIND FIRST, FOR EACH ™ InN SCUE, WITH (SID(M)) EQ (va),

KWMERE 1S, [F NOME, GO YO 99%9

FIND FIRST, FOR EACH N IN EQUE(IS), WITH (EBIN)) EQ (TRSNH),

XWMNERE 1€, IF
CREATE EVENT

STORE ETINE
STORE EXIE)
STORE E&(IE)
STORE 103V

NONE, GD TO 9999

CALLED €

IN ELLE)
IN EJE)
IN Eolt)
IN EL1LIC)

STORE STAT(LLL) IN E2(E)

FILE £ IN EQUELIS)

RETURN
€n0

A e c———— ——




SIBFTC R9%0

C
C
C""
c
C
C....
c
C

9999

SUBROUTlNé R950

«PURPUISE - PARTS FAILURE AY SITE.

« IDSUk = 950,

FIND FIRST, FOR EACH M IN SQUE, WITH (SID(M)) EQ (VAa),

XWHERE IS, IF NONE, GO TD 9999

FIND FIRST, FOR FACH N IN EQUE{IS), WITH (EBIN))} EQ (TRSKiy
XWHERE IE, IF NONE, GO TO 9999

CREATE EVENT CALLED t

STORE FTIME N EL(E)
STNRE E3(IE) IN EILE)
STORE €4(1t) IN E4(E)
STORE [DSUB IN ELL(E)
STORE STAT(112) IN E2(E)

FILE £ IN FQUFL(IS)

RETURN
END




C
C
Coroes PURPOSE -~ REGUEST FOR PN,
C
C
c-oooolDSUP = 2()00.
C
C
FIND FIRST, FNDR EACH M IN SQUE, wITH [SIDIM)) FG LTKSM),
XWHERF 1S, IF NONE, GO 10O 9999
C
CREATF ¢¥M CALLFED P
C
STORE FTIME [N PL(P) !
STORE Vi IN P2LP) !
STORF TRSM IN P5(P)
C
FILE P IN PQUFLIS)
C

¢IRETC R190UL
SUHRUUTINE R1I9W

C
C
CeoseoPURPISE = GENFRATE SIETES AT HASF.
C
c
C.....IDSUP = 19006.
c
C
IF {(MORF) EQ (0), GO TO 9949
CALL RDIL
c
CREATE SITES CALLED S
C
LET I =1 ¢ 1
c
STORE TRSM N SID(S)
STORE VC IN SMOCE(S)
STORE DTLVI IN SERNO(S)
STORF EBAS IN FBASE{S)
STURE | IN SINOC(S?
C
[F (VC) GE (MSITE), LET VSITE = VC ¢ |
C
FILE S IN SQUE
c
9999 RETURN

ENOD

*IBFTC R200LQ
SURROQUTINE R2O0U

9999 RETUAN
FNU




¢IRFIC R2100

- s A i A W s w8 Ry ING GHTE A et g n o L
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SUBROUTINC R2100

FIND FIRST, FOR EACH M IN SGUR, WITH (SID(M)) EQ (TRSM),
XHHERE IS¢ IF NUNE, GO TU 9999

FIND FIRST, FOR CACH N Ih PQULLEIS), WITH (PSIN)) EQ (TRSM),
XAND (P2(N)) QO (VB), WHERE [P, IF NONE, GO TN 9999

LEV NFAIL(IS) = NFAIL(IS) + L

CALLED &

IN
IN
IN
IN
IN
IN
IN

t1ie)
F2(€)
F3(E)
E8(F)
€9(e)
E1UlE)
F1U(E)

[F (P3IP)} kG (110), GO TU 110

REMUVE P FROM PQUELTS)
NESTROY PM CALLED [P

C
C
C-....PURP"SE - Bl‘GIN P”o
c
C
C..-..IOSUH = ?lOO.
c
C
C
L
C
CREATFE EVENT
L
STORE £VInMg
STORF P6LIP)
STORE #2{p)
STORE VC
STORF Pl (P)
STORFE PSLIP)
STORF [DSuUB
C
GO TO 9998
C
110 STURE P3LIP) IN EXLLE)
64 TO 9998
C
9998 FILE € IN EQUELLS)
¢
C
9999 RETURN

END
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SIHRFTC R2150

C
C

-71-

SUBROUTINE R215C

Coeos e PURPOISE = FATLURE CAUSED BY pM,

C
C

C. oo.olDSUB = 2150,
C

C

DO TC 1y FOK EACH FLVLS |
IF (VA) EQ (FLVLII)), GO TO 2

1 LOoOp
GO Tn 9999

2 FIND FIRST, FUR EACH M [N SUUFy, WITH (SID(M))
XWHERF ISy IF NONE, GO [C 9999

LET NFALIL(IS)

= NFAIL(IS) + |

CREATF CVENT CALLED ¢

STORE CTIME
STUGRE VB
STORF yA
STORE [RSM
STORF INSUe

IN
[N
IN
N
IN

FUILE)
E3E)
Lalt)
E10tt)
LLL(F)

FILE £ IN EQUF(IS)

9999 RETURN

END

EQ (TRSM),




SIRFIC ®2300

C
P

CeceoaaPURPNSE = ALFRT = CONTINUOUS MONITUR,

C
C

SUBROUTINE R2300

Ceosae lUSUR = 2300.

C
c

1

D0 TO 1y FOR FACH FLVLS 1
If (vAa) EQ (FLVL(I), GO TO 2

Loae
GO 10

9999

2 TIND FIRST,
I1Se IF NONL, GO

9999

XWHERE

FOR FACH M

I seur *
0 9999

LET NFAILUIS) = NFATLIIS) ¢ |

CREATE EVENT CALLED ©

STURE
STORF
STORE
STORF
STURF

ETIME
VR

VA
TRSM
1osue

IN
IN
IN
IN
IN

Te)
E3(6)
E4lE)
T10(¢)
ELL(E)

FILE E IN FQUE(IS)

RETURN
+ND

WiTH

(SID(M)) EV (TRSM),




¢[BFTC R2400
SUBROUTINE R2400

C
C
Ceeeeo PURPUSE - RESNURCE HEWUEST.
C
C
CeceesIDSUR = 2400,
c
C
IF (MURE) €Q (U, GO TO 9999
CALL RDTL
LET DTLV2 = CTLV2 + 1
c
FIND FIRST, FOR FACH M IN SQUL, WITH (SIO(M™)) EQ (TRSM),
XWHERE 1S9 [IF NONEs GU TN 9999
C
IF (DTLVLY) FQ (1) GO TO 1
IF (DTLVL) EQ (2)y GO TO 2
IF {DTLVL) Ed (3)y GO TN 3
IF (DTLVL) EQ (4}, 6N T 4
IF (DTLVL) FQ (5)y GU TD &
IF 1DTLVL) LG (6)y GO TD o
GO TO 9999
C
1 FIND FIRSTy FUR EACH N IN EQU(IS), WITH (ELL1IN)) E£U (2300},
XAND (E10(N)) FQ (TRSM), AMD (E3(N}) EQ (VH]), WHERE 1t, IF NONt,
XG0 10 9999
C
STORE STAT(101) IN E2(1E)
STORt V¢ IN £QLIE)
GO T0 9999
C
2 FIND FIRST, FOR EACH N TN TQUFLLS), wITH (FL1L1I(NI) EQ (L110),
KAND (ELO(N)) €EQ (THSM), AND (E3(N)) EQ (VB), WHERE (€, IF NONE,
XG0 10 5999
C
STORE STAT(L09) IN E2(1F)
STORE VC IN F9LTE)
GO T0 9999
C
3 FIND FIRST, FOR EACH N IN EQULLIS), WITH (ELLIN)) €6 (2500),
XAND (EROIN)) EG (TRSM), AND (F3I(N)) EQ (VB)y WHERE [E, IF NONE,
XG0 TU 9999
C
STORE STAT(102) IN E2¢ 1L}
STNRE VC IN Evllt)
C
CREATE EVENT CALLED €
C

STORE ETINME IN ELL(E)
STORE STAT(OTLV2) IN E21(t)
STORE VA IN E3E)

pEsa——r——rg
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:
STORE VA ©IN E4lF) ?
STORE [D5UB IN SLU(F) :
C
FILE € IN EQUE(LS)
c
60 TN 9999
c
4 FIND FIRST, FUR EACH N IN PQUE(iS), WITH (PSIN)) EQ (TRSM),
XAND (P2(N)) FO (VB), WHERE IP, IF NONE, GO TN 7999
c
STORE VC IN P&(IP)
LFT VR = v + |
STORF STAT(VD) IN POLIP)
60 To 9999
c
5 FINU FIRST, FOR EACH N IN EQUE(LS), WITH (ELLIN)) EQ (2150),
XAND (ELOIN)) EQ (TRSM), AND (E3(N)) [Q (VB), WHERE [t, IF NONE,
XGO 10 9999
C
STORE STATINTLV2) IN F20(1F)
STORE VC IN £901E)
GNh TN 9999
‘ c
6 FIND FIRST, FOR EACH N IN HOUE(IS), WITH (M5(N)) EQ (TRSH),
XAND (H2(N)) €U (VB)y WHERE IM, IF NONE, GO TN 9999
c
STORE VC IN Hel M)
. STORC STAT(L10) IN M6l IH)
' GU TN 9799
C

9999 RETURN
‘ END

R e
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®IBFTC R2500
SUBROUT INE R2500

c
C
CeeeassPURPOSE - UNDETERMINED FALLURE,
C
c
C.....(()SUB z 250(). ;
c :
C i
00 TO 1, FOR EALH FLVLS |
IF (vA) EQ (FLVL(I)Y, GO TO 2
1 Laoe
GO0 TP 9999
C !
2 FIND FIRST, FOR EACH M [N SQUE, WITH (SID(M)) EQ (TRSM),
XHHERE IS, IF NONE, GO TO 9999
C
LET NFAIL(I5) = NFATLIIS) ¢ )
C
CREATE FVENT CALLED ¢
C
STORE ETIME [N FliE)
STORE va IN E3(E)
STORF va IN Fo(F)
STORE TRSM N E10(F)
STORE [oSus (N Fll(e)
C
FILE F IN EQUE(1S)
C
9999 RETURN

ENOD
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¢IPFTC REPORT

c
C

Ceoes e PURPNSE ~ TN REPURT THE FVENTS OF A STTE FOR OFF-ALERT STATUS.

C
C

SUBROUT INF REPORT( IS ILINES)

CeeeseCALLFD RY R200 OR R,

1o

IF CQUF(LIS) IS EMPTY, GO TO 9999

STORE E2(FEQUECTIS)) IN E€12(FFQUELIS)H)
LET ELMFEQUELIS)) = EL(LFQUELTS)) - FLIFEQUELLS))

0 TO 2, FOR FACH [E K EQULLTS)

LET ISEQ = ISEQ ¢+ 1

LEY FL&a(1E) = [SEQ

IF (FI12(1E)) EQ (O0)y LET Fl2UIE) = STAT(])
REPEAT 1

LET ISEQ = 0

CALL ALDEGLIS)

IF EQUFLIS) IS tMPTY, GO 10 9994
LET 1E = FEQUHILS)

LET CTiME = CLUIE)

CALL CNVRTICTIME,IDy M, 1M)
LET 01 = [D

LET (H] = [N

LET Ml = M

LET CVIME = cl3t]E)

CALL CHVRTICTIME, LD Ih,1I¥)
LET D2 = ID

LET M2 = [H

LETY (M2 = M

LET CTIME =« BSLIE)

CALL CNVRT(CTINE, 1D, tHoINn)
LEY IDY = {D

LET (W3 = [MH

LET (n) = [nm

LET CTINE = FolIF)

CALL (NVRTICTIME, LDy IMoIR)
LET 104 = [V

LET [He = [NH

LET (ne = [N

LEY CTINC = ETLLE)
CALL CNVRTY(CTIME, 1Dy 1M, 1P)

-
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LET 10% =
LET IHy = [n
LET [MS = (M

LET ILIES = ILINES + )

UF LILINFY) s (55), 4O TH 20
CALL HNING

LET TLINES = ¢

20 CAaLL FURH(IF'lS.lDl'lNl-lNlo1“2‘lH29lN2olﬂ3olH391H3

AT

9999

XipsS, 1HY, IM5)

REMOVF IE FrpM EQuttis)
UVESTROY FVENT CALLED 1t
GO 10 in

CALL AL ANK
LET TUINES = 1LImEsS o 1

wWETURN
FnG

v ING NG, Mg,




S[UFTC ALDEG

SURROUT INE ALDEGI(IS)
¢
C
c
C
CovveoCALLED BY REPORT.,
C
C
LFT LFAIL = 0
LET LFIX = 0
LeT PIIME = 0.0
LET If14 = O
C
1 b T 2, FOR EACH LE N
IF (CL11CIED) ¥kQ 12500,
It (CLICIED) EQ (2100),
IF (FLLLIE)) Fu L2300),
¢ (ELLLIF)) EO (2150),
e tC1LeIr)) €9 € L10),
LET tletiE) = O
2 REPCAT
C
0 T4 999
C ;
3 LET tFALL = [+
FIND FIRSY, FUR EACH M T2 CQUELLIS),
KGR (LFIX), WHERE (200,
C
IF (LFALL) €0 (0D, GO
CET FTLIRAILY = FR1(T200) - PTLM
co 1 30
C
20 LFT FTCRFALL) = ©LU11200) -~ ERCRFRALL)
C
30 LET LFIX = CLla(2200)
LET PYINC « £1(1200)
¢
40 LET LFATL = El&LIFALL
LEY FQatlIF) ¢ O
0 10 2
c

999 U TO 9999, FOR EACH LE IN EQUELTS)

LFT JEL1a o (k16 ¢ )

LET C10L1F) = JT16

9999 REPEAT 999

RETURN
END

-78~

EQUECLS), WLTH (L14(1E))

6L
LN
60
(Y
Ay

T 2v

Tu
™m
\lY)
10
10

Coeesd PURPNSE ~ TN CALCULATE ALERT DEGRADATION TIMF FOR A SITE.

W o W W W

WiTH (ELLI(M)) EC ( 2N0), ANC
RLEI(P)) €Q (FICIFATILD)), AND (E4!NM)) FQ (FALIFALILY), AND (FLlA{M))
It NUNE, GO TO 40
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$IBFTC CNVRT

SUBROUTINF CNVRTICTIME ,ID,IH,1IM)
c
C

Ceeess PURPIOSE - TO CONVERT DECIMAL DAYS TU DAYS(ID), HOURSTINY, MINS(IM)
C

C

CeoeeeCALLFD HY RCPORT,

C

C
LET ID = DPART(CTIMF)
LEY M = HPART(CTIME)
LET [M = MPART(CTIMmF)
IF (IM) NE (60), GU TO 1}
LET IH = [H ¢ 1
LEYT M = 0

1 IF (IH) LS (28), GU TO 9999

LET IH = [H - 24
LET [T = IlD » 1

C

9999 RETURN

tND

* |HSFTC MDING
PEPQRT MUING

¢ FVINT  TARL  SITE LR TUTAL fenl  UNET FAL
. TimMe NO TYPE SUUAD  STATY OFF-ab€Eri  STAT  FATL LEV
END
]
L LAG DUR, ALER1T SEC
L 1 INnF TIvg Dtt,e TIPE NN, 1o L A SIn cvnt
ENL

SIRFTC FORM
REPORY FORMUTE oIS iDL IMLIME L TU20 1M M2 1DV TN IMY T10, Freh, IMG,

[ ] [ ® ® ® [ ] ¢, [ 4 [ J [ ] *A [ ]
L] TOLo ML IM]L, SERNOIES) o SMUDEL IS ot AASLEIS) o 12010 ) 80207 P2, 8211
L EQUIL) BT )oCI0 D 2T LE)
END
10%, IHS, INS)
[ [ ] [ [ ] [ [ [ ] [ [ ] [ ® ¢  J [ ] [ ] ®

LYo €L TR EQLTE o EDI eI IR, [N THALIMG,L,IDG, TN, IPS, E14L]E),

tND

i
!
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SIBFTC DLANK
REPURT BL ANK
L J

FND

FND

[PFTC PLHD
REPORT PQHO
% PM VWY TATL  EVNT UMDY
¢ ViIvE NG STAT  FATL
~ N

$IHETC PORPG
TLPURT PRQRPGLIS, IP)

* 248 kR bsw * *A . * .
* PLEIP) o SERNOUISIPOUIR ) 4P 20IP ) 4Pal 1P} PH(LP)
END

$IPETC HQHD
REPLRT HUMD

] OK EVENT  TAIL  EVNT

. T IME NO STATY 110 RID
tNL

$IEFTC HORP(
REPURT HQRPGI IS, [H)
s T ITIT) 2 *A s ) . .
. HLOTH) o SERNDCTIS) s HOELTH) yH2UTH) yHILTH) yHO [ TH) JHS (TH)
ENG
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&ENTRY

1
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24
00
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III, LOGISTICS RESOURCE UTILIZATION

The logistics information is presented in three parts: Spares,
Personnel, and Equipment. The spare parts data presented by this report
contain information regarding stock levels, NORS (not operationally
ready--suoply) time, NORS count, and demand quantities. The personnel
report contains the man-hour accounting information, This report dis-
plays the utilization factors for each personnel type and the man-hours
consumed by various tasxks. The equipment data presented contain infor-
mation regarding the utilization of maintenance equipment and facilities.
NORE (not operationally ready--equipment) time, NORE count, and demand
quantities are included,

The Logistics Resource Utilization report can be used for either
aircraft or missile simulations.

Fig. 11 is a display of some example data showing the spare
parts usage for the period* ending day 21.00 of the simulation. Col-
umn 1 lists each part type specified in the input data of the simulator.
Column 2 lists the authorized quantity, also specified in the inputs
of the simulator. Column 3 lists, for each spare type, the quantity
of serviceable items remaining in stock at report time. Column & lists
the number of demands for each spare part during the reporting period.
Column 5 is the total demands for each ' ,are part. Column 6 is the
NORS (not operationally ready--supply) time during the reporting period.
NORS time in this report is treated iodependently of the other NOR
conditions, i.e., this {s the maximum smount of time that could be
sttributed to Supply. Column 7 is the accumulation of all NORS time
to date. Column 8 lists, for each spare part, the number of stockouts
that occurred during the period. Column 9 lists the total nuamber of
stockouts accumulated to date.

Figure 12 is a display of some example data showing the msn-hour
accounting information for the period* ending day 21.00 of the simulation.
Column 1 lists each personnel type specified in the {nput data of the

simulator. Column 2 i9 the man-shifts (number of personnel x number of

*The period {s an initislized variatle.
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shifts that the personnel are assigned) available. Column 3 lists,
for each personnel type, the total man-hours (man-shifts x shift
duration) available. Column 4 lists the accumulation of the total
man-hours available to date., Column $ lists the maintenance man-hours
(decimal hours) for cach personnel type. Column 6 lists, for each
personnel type, the man-hours spent in transit to and from the site.
Column 7 lists the overtime required. Column 8 displa:s the utiliza-
tion of each personnel type (X Col. 5,6,7 + Col. 3). Column 9 i{s the
accunulation of tr2 utilization factor for the simulation t: date
(L all Col. 5,6, and 7's + Col. 4).

Figure 13 is a display of some example data showing the mainte-
ance equipment usage for the period* ending day 21,00. Column 1
lists each equipment type specified in the input data of the s‘mulator.
Column 2 lists the authorized quantity, slso specified in the inputs
of the simulator. Column 3 lists, for each equipment type, the quantity
available for use at report time. Column 4 lists the numbe: of da-
mands for each equipment type during the reporting period. Column 5
is the total demands for each equipment type. Co.iumn 6 is the DRE
(not operationally ready--equipment) time during the reporting period.
NORE time is treated independently of other NOR conditions, i.e., this
is the maximum amount of time that could be attributed to Equipment
«f there were no other NOR conditiona. Column 7 is the accumulation
of «ll NORE time to date. Column 8 liats, for each equipment type,
the number of demands that could not be satisfied jmmcdistely because
of a shortige of equipment. Column 9 iists the total number of NORE

conditions to date.

INITIAL, TATION

Table 3 lista the {nftfsltzation requirewents. Only six arreys
requirc {nputs. Arrey 23 is the report interval for the man-hour
accounting report. This report interval must be initiallzed efther
deily or weekly. Arrays 24 and 25 ere the reporting interval for
Spares end Equipment and can de initialized to eny flosting point (decimel)

*The period {s en fnitialized viclabdle.
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number. Array 29 specifies the duration of the work shift (floating
point) for use with th2 man-hour accounting report. Arrays 33 and 34
specify the number of bases to be contained in the report and the

bYases(s) number(s). The remaining arrayr are zeroed.

OUTPUT PROGRAM

The input to this program is the tape generated by the ABC
Simulator.

The input tape cousisrs of a 1é-variable labsl record and is some-
times followed by a 10-variable detaii record. (See pages 108 and 109
of RM-4659-PR).

When a label record is read, the value of EBAS is compared with
the table cslled BASES. If they are equal, the record is processed.
Therefore, any combination 0. one or mora bases may be run at oae time.

When a label record is read, ETIME i{s compared to RT1C, RT20, and
RT30. If ETIME is grester than or equal to RT10, RT20, or RT30, then RPT10,
RPT20, and/or RPTI) {s callad and the reports are displayed.

PERMANENT VARIAKLES

This list is complate except for attributes denoting first-of-set

and/or last-of-set and predeceesor and/or successor of sat.
Labal racords (see pags 108 of RN-4659-PR).

IDSOR = ldr

1DSUB =« ldd

SHFT = Snift

DAYW = Dy/wk

SXDV = S/wk

EBAS = Base no.
VA = Varfabdle-1
V3 = Variabdle-2
vC « Variable-)
TRIM = ID Addresses
MORK « Dri

ETIME = Event time




T10

T20

T30

92~

Detail records (see page 109 of RM-4659-PR).

DILV1
DILV2
DTLV3
DILV4 =
DTLVS
DTLV6 =
DTLV7
DTLV8 =
DTIV9
DTLVO =

Integer variable
Integer variable
Integer variable
Integer variable
Integer variable
Integer variable
Integer variable

Integer variable

Float

Float

= RT10 increments

Must be 1.

00000

= RT20 increments

No restric

tions.

= RI30 increments

No restric

SHIFT = Hours per

BASES = Number of base codes to be processed.

BASE

tions.
shift.

o N v W N

variable 1

variable 2

for Personnel display.
or 7.00000.

for equipment display.

for spare parts display.

= Base codes to be processed.

BFLAG = Controls flow of events as a result of EBAS vs. BASES.

SEIS

Name = LQl0O used for display of Personnei. No subscripts.

Ranked on Ll1l.
Owner = SIMSCRIPT system.

Member = L10
L11
L12
L13
L14
L15
L15A
L16
L17

(Time is in decimal hours).
= Type.
= Manvshift available.
= Tntal man-hours this period.
= Total man-hours to date.
= Flight-line maintenance hours this period.
= Flight-line maintenance hours to date.
= Not used.
= Intransit hours for this period.

P o e e s
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Name

Owner
Member

Name

Owner
Member

Name

Owner

4

%

L17A
L18
L18A
L19
L1110

]

L}

Intransit hours to date.

Overtime hours for this period.

Overtime hours to date.
Utilization factor for this

Utilization factor to date.

period.

LQ20 used for display of equipment. No subscripts.
Ranked on L21.

SIMSCRIPT system.

L20

L21 =
L22 =
L23 =
L24 =
L25 =
L26 =
L27 =
L28 =
L29 =

(Time is in decimal days).
Type.

Autherized guantity.

Total quantity avajilable.
Site demands this period.
Site demands to date.

NORE time this period.
NORE time to date.

Number of NORE this period.
Number of NORE to date.

LQ30 used for display of spares.
Ranked on L31.

SIMSCRIPT system.

L30

L3l =

L32

L33 =

L34
L35

L36 =
L37 =

L38
L39

(Time is in decimal days).
Type.

Authorized quantity.

Total quantity available.
Site demands this period.
Site demands to date.

NORS time this period.

NORS time to date.

Number of NORS this period.
Number of NORS to date.

PQUE used to queue personnel. No

TP10.

SIMSCRIPT system.

No subscripts.

subscripts. Ranked on




Member =

Owner =

Member =

P10.
TP10 = Type. 3
5P10 = Shift. :
QP10 = Quantity.

DP10 = Day.

PFLG = Control flag tc compute day.

PQl2 used to queue exogenous personnel. No subscripts.
Ranked on TP1Z.

SIMSCRIPT system.

Pl2.

TPI2 = Type.
SPl2 = Shift
QP12 = Quantity.
DP12 = Day.

BQUE used for team resources. No subscripts. Ranked
on RTID. RQUE used for team resources. One subscript.
Ranked on TTID.

BQUE is SIMSCRIPT system.
RQUE is Team.

RESRC.

RTID = Team ID.
RRID = Raquast 1D.
RTYP = Type.

RQTY = Quentity.
RSUB = Resourcs.
RSFT = Shift.

TQUR uced to queue teams. No subscripts. Ranked on T500.
SIMSCRIPT systea.

TRAM,

ITID = Team ID.

TRID = Request ID.

T500 = Time team left base/site.

T504 Time tesm left site.

T600 = Tims Cesm arrived at site.
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Name -

Owner =
Member =

T700 = Time team arrivec at base.

T200 = Time maintenance wes completed.
T1450 = Time team was returned to base pool,
T800 = Time team lost (if applicable).

$500 = Time team left Base.

NQUE used for NORS and NC'E. No subscripts.
on TNOR.

SIMSCRIPT system.

NOR,

NIID = Team ID.

NRID = Request ID.

NTYP = Type.

NQTY = Quantity.

NSUB = NCRS or NCRE.

TNOR = Time of NORS or NORE.

Ranked
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SIRFTC MAIN
MA[N ROUTINE

.....PLAN[[ - LUGIS'ICS )ESOU“Ch UTILIZQY[QN...-.

ceses PURPNSE = TO REPDRT (1) MANHOUR ACCOUNTING.
(2) MAINT. EQUIPM NT USAGE.
{3) SPARt PARTS USAGE,

'oo.clNPUt - 'Ap[ FRﬂM ABC "ODELO

REWIND 9

(g ACOOOOOOOOCOOO00

LET RT10Q
LET RT20
LET RT30

" own

1 CALL RLAL

Tia
¥20
130

CALL SELECT

IF
iF
43
If
IF
IF
I¢
LF
I
IF
IF
IF
¥
IF
lF
if
IF
IF
IF
IF
IF
lF
iF
¢

GO

(Insus)
{BFLAG)
(tosus
{10SUB)
(Iosus)
tLosus)
{1DSUR)
(1osus?
(1osus)
(1osus)
(1osus)
(tosus)
{IDSUN)
(Iosus}
ciosus)
(IDsSuB)
(tosve)
(1osue)
(1osuB)
t1osus )
(1osus)
ciosus)
(105UB)
ctosua)

Y0 9999

3),
0)y
1o,
20},
30),
200),
%001},
600),
700),
800),
11002},
{1010},
t1012).
11020).,
(10221,
11100},
(1200),
(1210},
t1220),
{14001},
{1401),
(1450},
(14670),
(1900},

—n N sEn S, S R S ae S

(]
60
GN
GO
Gn
GU

Gl
G
G0
on
G0
GU
G0
GO0
GO
GO
GO
Gn
60
GU

GO
GO

10
YU
Ty
T0
10
10
10
T0
T0
TO
T0
10
10
T0
10
10
T
10
10
10
0
L{t]
10
L{¢)

9999
lu
20
30

200
500
600
700
800

1002

1010

1012

1020

1022

1100

1200

1210

1220

1400

1401

1650

1670

1900




10

o

20
3u
200
500
600
100
8OO
1IN0 2
1010
1012
1020
1022
11no
1200
1210

1220
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CALL K3
CALL cXIT

CALL R0
GO TR 2999

LALL R20
S0 TO 9979

CALL »7)
GO Tu 9999

CALL R20U
O TO 9999

CALL RSO0
60 T 9999

CALL Ro0O0O
60 T 94999

CALL RT00
SN TO 9999

LALL RROO
nO e 3999

CALL Kkluu?2
T 9999

CALL Lo
GO T 99l

CALL ®1OL2
60 T 2999

CALL Rin0gO
LOoT0 99

LALL rlu2?

CALL #Lliou
GO TO 249

CALL RLJ0O0
il 160 9119

CALL P1210
10 B R B A

CALL k229




1400
‘l‘n’)l
16%0
‘1670
{900

4999

O o999

CALL 2 leGO
GH TO 9999

CALL k1401
GO Y 999

CaLl 1450
[ A B 4999

CALY 14y
L T 9ugn

CALL w10n
GO T 99y

[ (™ )
CALL  <nT
500 9999

ENL

~101~

1

S
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SIRFTC RLGL
SUBROUTINE RLHL

¢
c.....“e‘us S’PH‘SE 'APE'Q' (nlN "U”F,oootoL‘ﬂfL RfCURﬂS.
C

LET RELAG = 0O

READ (9) 11012+ 01 3% [ael5,16007,:1d419,110,1110,112

2l B e

STORF 11 IN 1DSAR
STORE 2 IN TDSUR
STORt 13 IN SHFHI
STORE 14 IN DAYW
STORF 15 IN SXDW
STORE 16 IN FHAS
STGRE 17 IN VA
STORE I® N VA
STORF 19 IN VC
STORE 110 IN TRSM
STORE 111 IN KORE
STORE 112 IN ETVIME

L IF (ETIME) GE (RTL1O04, GO TO LU
b 2 IF (FTIME) GF (RT2C), GO TO 20
' 3 IF (ETIME) Gk (kT30)y GO TO 30

C
RETURN
C
10 CALL RPTI1O
60 10 1
C
20 CaLL RPT20
e 1O 2
C
30 CALL RPTIO
60 10 3%
C

END
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SIRFTC SELTCT
SUBROUTINE SELECT

c
C
C
C
DO ¥TN 1, FNR EACH BASES |
[F (FBAS) EQ (BASE(IL)), 6N TO 2
1 Looe
LET 3FLAG = 1
GO TN 9999
C
2 LET PFLAG = 0O
60 10 9799
C
9999 RETURN
END

SIBFIC ROIL
SUBROUT INE RETL

C
CoevenassRFADS S—PHASE TAPE(LTD) (BIN MUNF)esea o DETALL RECORDYS,
C
X READ (9) Thol2vl3elaelDeltslTold,19,110
C

STORE [L IN DTLVI

STkt 12 IN DTLV2

STOR: [y IN OfLV)Y

ATurt 14 IN DTLVSE

STORY 5 IN DTLVYS

STOxt Ia IN UTLVS

STONE 7 IN QOTLVY?

STORE 1R I[N NYLVA

STOR) 19 IN DILVYY

SINRE tio IN DTLVO

LEY MORE = MIRE - ]

NETURN
I ND
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#IBFYC RS
SUBROUT INF 21

¢
L
(-...Q.PURP('S( - 106 (NP VUN .
C
8

FIND FIRSTy FOR CACH M I {010, WITH (L1LIM)) £Q (VA),

20 FIND FIRST, FOR FACH M [0 PQUE, wITH (TP1O(M)) 13 (VA),

1P, IF NONE, GO TO 21

= VR

fLeosas IDSUP = 3,
C

CALL wPTl0

CALL RPT 20

LALL RPT30
C

CALL #PITQ
.
1999 KETURN

END
R TC RLG

SUUBROUT TRY KO

[
[
(-ooooopURP”St - I" lNl'lA‘llr PH\\(NNfl QU%~S-
C
CeseaeilSUN = |0,
C
.

XWHERE 1Ly IF NONU, GO T 1O
"

Ly T 2
L

10 CREATFE L 1O

STORE VA IN L1LILLO)

fILe Lio IN LCIO

GO Tu 20
L

XAND (SPIOIM)) £Q (VR), WHERE
L

LET QPLUCIP) = QPLOLIP) ¢ VC

60 T 9999
C

21 CREATE PlO

LET TPLO(PLO) = VA

LET SPIO(PLD) = VR

LET QP1O{PYO) = VC
C

IF (VR GR (MAX1O0), LET MAXL1O
c

tILE PO IN PUULE

GO TO 9999
C

1993 RETURN
eND

NPV




% *IRFTC RIQP
; SUBROUTINF R10P
{ C
c ¢ |
; Ceeeee PURPIISE = TO CALCULATE MIN SHET AVAILL, '
: I TOTAL MANHRS THIS PERIQUD,
: C TiTAL MANHRS 10 DATY,
i C
| ; o
g ; CeseesCALLEL BY RPT10.
C
: |
§ : ¢ (IFLAGY NP (Chy i T 30 |
B L (
10 LET ISHFI = MAXLg / 7 f
LET (CAY = 1 ;
LET 1FLAG = 1
T Z
% 20 TQ 10 200, FuUrR EACH M I, PQUI e, WITH (PFLHIMY)Y T (0)
‘ IF (SPLO(M)) GR (ISHFiI), GU 11 200
LET DPLIO(M) = [DAY
' LET PFLGIM) = |
200 REPEAT 20
c
LET ISHET = ISHFT ¢ (MAXIO / T)
IF (ISHFT) GR (MAX10), 6 TO 3¢
LET IDAY = [DAY ¢ |
GO Ju 20
C
30 IF (T10) EQ (T.0)y GO TU 3T
IF (110) EQ (1.0)y GO Tu 31
GO TO 9999
C
31 LET LOOP = LOCP + 1
[¢¥ {LOOP) EQ (83, GU TU 31U
GO TO 311
c
310 LET LOOP = 1]
LFY ILOUP = NLOUP + 7
; C
: 311 LET JDAY = DPAKT(RTIO) - [LOOP
; C
§ 312 00 T 319, FOR TACH J IN PQUE, WITH {DP10O(J)) EO (JLAY)
: FIND FIRST, FOR [ACH X IN LQYD, WITH (LLEIK)) FQ (TPLO{JI)),
2 XWHERF ILy I+ NONE, GO TU 9994
: CET L1201 = L12C1L) + @PIn(Y)
i LFT V3 = QP10O(J)
! LET LI3CIL) = LI3(IL) ¢ V3 & SHITT
5 LET L1GCIL)Y = L140HL) & Y3 & SHifT f
: 319 REPCAT 312 i
' G0 1O 9999 !
| C
% 37 D0 T 370, FOR FACH N [N PQUE
!
H
|
a
| |
}
N




FINU FIRST, FOR EACH K IN LI1uy, WITH (LILIXD)} EQ (VPLO(N)),
XNKERF [Ly IF NONZ, GO TO 9999
Lel L12¢1IL) = L1200L) + QPLO(N)
Lel V3 = QPLOIN)
LET LI3CIL) = LL3LIL) ¢ VI & SHIFT
LET L1atIL) = L1alIL) ¢ V3 & SHIFT
370 RFPEAT 137

I71 U0 TN 374, FUR EFACH M 'l POY2

372 006 T 373, FIR EACH I IN PQuUE, WITH fTPIO(L}) EQ (TPL2(M)),
XAND (SHIO(T)) Ev (SPL2(™))

C
LET QP10CT) = QPLOIL) ¢ (PLl2(M)
C
373 REPFAT 372
C
REMOVE M FRUM PQI12
VDESTROY P12 CALLED M
C
374 REPEAT 1371
C
G0 TO 9999
C
9999 RETURN
£END
*[RFTC R20
SUBROUTINE R2D
C
C
C
c ]
ConeesIDSUR = 20.
C
C
FIND FIRST, FOR EACH M IN LQ20, WITH (L21(M)) EQ (VA),
XWHERF ILy I+ NONE, GO TO 10
C
GO 10 20
C
10 CREATE L20
STORE VA IN L21(L20)
LET L22(L20) = L22(L20) + VO
LET L23(L20) = L23{L20) + VL
FILE L20 IN LQ20
GO TU 9999
C .
20 LET L22(IL) = L2201IL) + VC !
LET L23¢IL) = L23(1IL) + VC
GO T 9199
C

9999 RETURN




*IBFYC R3O0

SUBRGUTINE R30
c

c
CeaseoPURPOSE -~ T INITIALIZE sPare PARTS QUES.
C

C
C...-.ll)SUB = 30.
C

C
FIND FIRST, FOR TACH M IN LC30, WITH (L3Lim)) gq tva),
XWHERE 1L, [¢ NONE, GO 1N 10
60 Ty 20
C
10 CREATE {30
STORF va IN L3l1L30)
LET £32(L30) = L320L30) + y¢
LET L33(L130) = L33(L30}) + ¢
FILE L30 IN LQ30
W TN 9999
C
20 LET L32(1L) = L3201L) » y¢
LET £33(1Ly = L3301L) + ¢
GO 6 9999

9999 RETURN
o 11]
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$IPFTC R200
SURROUT INE RZ20N
C
C
Coeooes PURPNSE — MAINTHIANCE COMPLETEC .
¢
C
C.....IDSUH = Zo”o
Cc
C
IF (MORC) &5 (0D, GO T 0999
CALL RDIL
C
I v T8 4y FOR EACH M JN TOUt, WEHIE (TTICAMY) BEQ (TRSM)
C
LEYT T200i{M) = ETIME
C
2 DD T 3y FUR BACH N IN RDUE(MY, NITH {(RIID(N)) FOQ (TRSM),
XAND (RSUBLIN)) E¢ (1002)
C
FIND FIRST, FOR FACKH L TN Lo L0y w#FTH (LIMIL)) Fu (RTYPIN)),
XWHERE [l , (F NONH, GO TIL 3
C
LEL TQIY = RQTY(N)
LET LISCILDY = LISCILY + ((T2000M) = T600(M)) ® FOTY)
15
3 REPEAT 2
G
& REPEAT |
C

9939 ReTury
FND
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SIRFTC RS0
SUBRUUTINE RYH00

€
C
Cooses PURPISE ~ TEAM DISPATCHED BY BASE CONTRON,
(.
C
CO....IDSU:’“ = ‘)000
C
C
IF (MURY) EQ (C)y G T 49y
CALL RDIL
I (DDTLVSE) +Q (MSTITe), uwi) T 300¢
c
Cevsnecsees STARCH HUR NUKR (M0 L /NOKRLE Y,
C
10O DO TO 199, BOR PACH M TN QU s L THE (NRIDIMY)Y F g (VL)
C
[F INSURBIM)) F¢ (LCED)y U Tu 1ul
(F (IsuUB(M)) FG 110200y e T 102
LU Tt 198
C

101 FIND FIRSTy FUR FACH L T Loy WITH (L3LIL)) b (NTYPIM)),
XWHERE L, 1F MUME, O 100 19w

C

LET 1360IL)Y = L36CIL) ¢ cTLVY = TNV}
C

0 T 1938
<

102 FIND FIRST, FUR BACH L[4 L, 20y vUTH (L2VIL)Y Py (UTYPIM)),
XWHERE Tl IF NONE, 60O TO L u

C

LET L260IL) = Lottt o DTL /9 = [TniR(M)
C X

G T 1as
C

198 REMUVE M FROM NIUE
NESTROY MNOR CALLEID M

C
199 REPFAT 100
C
Coenevsnneas s CRIOATE TLAMS ALAONG WERM FTS RESUGURGY S,
C
FIND FIRST, FPR FACH M TN T Uty WiTH (TTIDIM)) BQ (TRYM),
XWHERE [T, 1F NOMNE, 6D T 200
C
LET TTIOCLIT) = TRSWM
. LET IRIDELIT)Y = v
’ LET TSOOUIT) = pTLVY
C .
GO T 291
C

200 CREATE TLAM CALLED Y
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C
LET TYIO(T) = TROM
LeV TRID(T) = VC
LET T500(T) = DOILVS
LET S500(T) = BTLVI
¢
HILE T IN TQUE
C
6N 10 201
C

201 DO TO 202y FOR EACH M [N PEUE, v[TH (RTIDIM)) EQ (TKSM)
C
FILF M IN RQUFI(T)
KEMOVE M FRDM RQUF

C
202 REPLAT 201

C
U 10 9999

C

Ceesceceeee STORE DEPARTURE TIME FROM SITF(T504),

‘ 300 10 10 301, FUR EACH M IN TQUE, WITH (TTIDIM}) EQ (TRSH)
‘ LET TSO4(M) = ETIME

z 301 REPLAT 300

GO T 9999
C
94999 RETURN
tND

= st S L g A S A -
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*IBFTC R60U
SUBRDOUT INF Re00

C
C
Ceeees PURPUSF - TEAM ARR[VAL AT SITE.
C
.
C.....IDSUB = 600.
C
C
1 DN TO 4y FUR EALH M N TOUE, WITH (TTID(¥)) EQ (TRSM)
C
LET T600(M) = ET Mt
C
2 DO TD 3y FOR FACH N N HKLUFIM)y WITH (RTIDI(N)) + O {ThSM),
XAND (RSUBIN)) ER L1002)
C
FIND FIKST, FOR tACH L [N LTG0y WETH (LILIL)) Fu) (RIYPIN)),
XWHERE ILy [F NONY, GU TO 3
C
LET FUTY = RQTYIN)
LET LIT0IC) = LLITCIL) & ((T60LIM) - TSQ0(M)) & +QYY)
C
3 REPEAT 2
C
4 HREPEAT |
C

9999 QAETUKN
END
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*LBRFYC RTON
SUKRAUTINE RT70H
(.
.
C...:.PURP”SF - IIAM ARQlVAL AT BA'.)Ec

"
C
(;co ew s II)SUP = 70().
C
C

L 0O TO a4 FUR LALH M [N Tty WITH (TTIDIMY) FQ (TRSM)
C

LEYT TT00(M)Y) = [ TIME

C

2 OU TU 3 FOR cACH N [ ROUEIM),, Wl TH (RTIDIN)) £Q (TRSM),

XAND (RSUBIN}) tC (1002)
C
FIND FIRST, FOR FACH L IV LQL10, wWITH (LYILILY) €Q (RTYP(N)),
XwHERD [y IFf NUNE, GO 1O 3 ’
C
LET FQTY = RyUTY(N)
CET LRTOILD = LITOIL)Y ¢ (LTT700(M) = [9064(M)) & FOTY)

(.

3 RLPEAT 2
(.

4 RFPIAY
¢

31999 KETURN
tND

. sy ekl
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$[BFTL RHOO
SUMROUT INE ROJU

C
C
C-....F'URPUS": - TEAM LOST tNROUTE TO SIIF,“ASEQ
C
C
C.....IUSU[' = 800
C
G
L 1O YU 9y FUR EACH [T [N TOUL, WITH (TTIPCITY) FO (TRSM)
C
Lel TRAOOIT, 0 = § TIME
C
2 B0 TN 8y FUR FALH IR It "yUF(IT), WITH (PTILV(IR)) EQ (TR>M),
XAND (RSUB(I®)) FO (1007)
[
FINC FIRST, FOR FACH ML IV LCLGy WITH (L11(ML)) ¢ (kTYP(IR))Y,
XWHEXF [Ly IF NUNC, GO TIC 7
C
I[F CT1500(1IV)) EQ (0.0)y GO TU S
IF (Y504(17)) EG (0Q.0)y, 60 TO 2
LU TO 4
C
3 LFYT FQTIY = RQTY{IR)
LET LITCIL) = LI70IL) & ((TBOO(IT) =~ FSOO(IT)) & Fyly)
GO TO 5
C
4 'EYT FOTY = RQTIY(IR)
CFT LE7OILY = LIYCIL) & ((TROULET) - TSO4(IT)) * FyTY)
Gu 10 o
¢
5 00 TO 6y FUR EACH TP IN PQUt ¢ WITH (TPIOULIPY)Y £Q {RIYP{IR)),
XAND {SPIO(IP)) EQ (RSFT(IR})
‘.
LET QPLOCIRP) = wPICEIP) - RQTY(IR)
C
6 REPLAT & |
C
CALL OVTIME(IT,12,1L)
C
« REMOVE TR FRUM XQUE(LT)
DESTROY RESRC CALLED IR
C
8 REPrAT
C
IF RQUELIT) IS NUT EMPIY, GU TN 2
C
REMOVE BT FROM TQuUE
CESTRUY TEAM CALLED 1T
C
9 RIPEAT |
C

999y RFTUKN
[ND
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*[AFTC R1002
SUHROUT INE R 100¢

C
.
CoeeesPURPHSE ~ PERSONMEL REeSOURCYS ASSIGNED Ti1 TEAM.
C
C
CeeeeelNSUN = 1002,
C
#
CREATE RESRC CALLED R
C
Lel RTIDIR) = vA
LET RIDIR) = TRSM
LET RIYP(R) = VR
LET RUTY{(R) = Vv(C
LET SFT(R) = SXiw
LET 2SURBIR) = [DSUB
C
FILL @ IN BQUE
C
RETURY
* ND

$IBFTL ®ID1O
5 ROUTINE RLEOLC

C
C
Coeea e PURPOSE - PARTS STLUKOUT INIRS),
C
c
C.....IUSU’\ = 10}0,
¢
C (]
I 00 10 2. FUR EACH ™ IN LUYO, WITH (L21(M)) EQ (VA)
LET LIH(M) = LIB(H) o |
LET LY3(mM) = LI9IM) & |}
< EPLAT ]
C
CREATE NOR CALLED S
c
LeT NTTO(S) = vaA
LET NRIDIS) = TRSH
LET NTYP(S) = VvB
LET NUTYISY = ¥(
LET NSURIS) = {pSub
LET INDRUS) = ETINE
C
FILY S 1IN NOUE
¢

9999 RETURM
tND
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*(AFTC RIGL2
SUBROUTINE R1u)2

C

C

Ceeess PURPUSE ~ PARTS ASSIGNER TU TeEam,
C

@

Coeeso1OSUB = JOIL2,

C
L
1 DO Y0 2, FOR fFACH IN LC30, WITH (L31(M))
LEV 133(M) = (33(M) - vl
LET L34(M) = (34(M) + 1
LET L3%(M) = L3s(my 1
2 REPLAT )
c
4999 RETURN
END

SIHFIC RIG20
SUBROUT INE R102¢
C
C
Ceeae s PURPOSE ~ EQUIPMENT STHLKNUT {NORC ),
C

C
C..-..IDSUB = 1020,
C
C
L DO TU 2, FU- EACH w IN LV20, wliNM (L2t(m)
LEY L28(M) - L28(M) o |
LEY L29(M) « {29(M) « i
2 REPEAT |
C
CREATE NOR CALLED £
C
LET NTIG(E) = va
LET NRIDIE) » TRM
LET NTYPLE) = vy
LET NOTYVLE) = v
LEV NSUALE) = (psum
LET TMOR(FE) = gy img
8
FILE € In nQUS
c

9999 RETUARN
END

€Q (vRr)

EQ (vR)
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SIRFTC RLION2
SURRDUTINE 1022

L
C
Cooead PURPOSE - LUUIPMINT ASSIGHMEND TN THEAM,
C
c
CosseelDSUR = 1022,
C
C
L 00 T 29 FOR EACH M IN LG20, WITH {L21L(M)) EQ (VA)
LET L23(M) = L23(M) - V(C
LET L24(M) = L24(M) + 1
LET L25(M} = L25(~) + 1
2 REPHAT |
C
9199 PFLIURN
LND

S [RFYC RL1100
SUBRUUTINE R1100

c

C

Cores s PURPUSE = EXTRA PARTS ASSIGAFD [0 TEAM.

c

C .

CoeseeIDSUR = 1100, E

c .

¢ ;
1 00 10 2y FUR EACH M IN LC30, WITH (L31(M)) EG (VP) i

LET L33(M) = L3INM) - VC :

2 REPEAT 1 ;

C :

7999 RETURN
FND
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¢IRFTC RL1200
SUBROUT INE 2120y
C
"
Ceeees PURPOSE - TX(OG. PERSONMIL ARRIVAL TO »PUOL.
C

c
C.ooooIDSU“ = l?U\)o
C
C
IF (T10) FQ (Ll.n), o0 g
IF ATI0) C¢ (7.0), GO T 7
GO Ty 9999
C
I FIND FIRST, FNOK [ACH | IN PCUFy WITH (TPLO(1)) £EC (vRn),
XAND (SPLOtT)) ey (VA wWHEM [P, [F NONF, 30 TG 9999
C
LET «PLOCIP) = CPIO(IP) + V(.
GO T 9994
c
T LET ISHFYT = MAXLO /7 7
LEY Ay = |
7L IF (VA) GR (ISHFT), 60 T9 72
LET JDAY = f[paAy
GO 16 73
C
T2 LET ISHFT = [SHFT + (MAXL1O 7 7)
IF CISHFT) GR (RAXIO), 6N T 73
LET IDAY = DAY + )
GO 1D 7]
C
73 LET (DAY = DPART(ET [ME }
IF (IDAY) LE (JDAY), GO TD )
¢
CREATE P12 CALLED P
¢
STURE vn IN TPL2(P)
STORF VA IN SP12(p)
STORE v( IN QP12(P)
STGRE JDAY IN DP12(P)
C
FILF P IN PQL2
c
HO T 9999
C

9999 RETUKN
LND
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sIBFTC R1210
SUBROUTINE R1210
C
¢
Coenoe PURPNSE - EXULe PARTS ARRIVAL T POUL.
C

C
CosseedlSUR = 1210,
C
c
1 n0 TO 2 FOR CACH M IN LU30, WITH (L3L1(M)) EQ (VB)
LET L32(M) = L32(M) + VC
LET L33(M) = L33(M) ¢+ VC
2 REPEAT 1
C .
3999 RETURN
I'ND

$IBFIC R1220
SUBROUTINF R1220
C
C
Coeees PURPOSF - :=X0G. FQUIPMENT ARRIVAL AT POOL.
C .

¢
CosaeelDSUB = 1220,
C
c
1 NO TO 2y FOR EACH M IN LQ20, WITH (L21(M)) EQ (VBR)
LET L22(M) = L22(M) + VC
LET L23(M) = L23(M) + VC
2 REPEAT 1
L
9999 RETURN
-ND

GIBFTC R1400
SUBROUTINt R1400

C
C
go..o.PURPOSE = PARTS RETVURNED TN POOL.
C
CaveeeIDSUR = 1400,
C
C
1 VO TU 2, FOR EACH M IN LQ30, WITH (L31(M)) EQ (VB)
LET L33(NM) = LI3(M) ¢ VC
2 REPFAT |
C

9999 RETURN
END

LS S . KMo - L
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s{RFT( Rle01
SUBROUI INE R1401
¢
C
Cooeoes PURPASE ~ PARTS RETURNED T POUL (REPAIRED].
C
C
CovooalDSUB = 1401.
C
G
1 DO FO 2, FOR EACH M IN LQ30, WITH (L31(M)) €V {va)
LET L33(M) = LII(M) + VC
2 REPFAT 1|
C
9999 RETURN
END

*[BFTC R1450
SUBRNUTINE K 1450

C
¢
Coeees PURPNSE - PERSONNEL Rt TURNED TC LASE ¢00L.,
C
C
CeneveIDSUR = 1450,
¢
C
1 PO T S, FOR EACH IT [N TQUE, WITH (TTIDLITI) EQ (TRSM)
C
LET T1450(1T7) = ETIME
C
2 DO TN &4, FOR EACH IR IN RQUE(TT)y WITH (RTIDIIR)I) EG (TRSM),
XAND (RSUBLEIRD Y EQ (1002)
C
FIND FIRST, FOR FACH ML IN LQ10, WITH (LLL(ML)) EQ (RIYP(IR)),
XWHERE JL, [F NONE, GN T0O 3
c
CALL OVTIMELIT IR, 1L )
C
3 REMOVE [R FROM RQUECLLT)
DESTROY RESRC CALLED (R
C
4 REPLAY 2
C
IF RQUECIT) 1S NOT EMPTIY, GO0 YO »
C
REMOVE T FRUM TQUE
DESTROY TEAM CALLED T
C
5 REPEAT 1|
C
9999 RETURN
END

-
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CIRAFTC RL4TO
SURRDUTEINL R14TV

C
C
CoeaossPURPOSF - EQUIPMENT RETURNED TO P0GL,.
C
C
LeoeeelDSUYN = 1470,
G
C
1 DO TO 24 FUR EACH M IN L.20, wITH (L21IM)) EQ (VB)
LET 123(M) = L23(M) ¢ V( .
2 REPHAT |
C
7999 RETURN
CND

S[BFTL R190C
SUBRDUTINE R1900

.
C
Coeee o PURPNSE - TO SFT-UP MSITL VARIABLL TO LUETERMINE WHICH
C ) DIRECTION TEAM §15 TRAVELING (IOSUR=-500),
C
C
Cesoee IOSUN = 1900.
c
C

IF (VC) GE (MSITr), LEY MSITF = VC + |
C

REVURN

tND

A i A
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SIBETC OVTIME
SUBROUTINE OVTIMECIT.IR,IL)

¢
C
Ceaeee PURPISE = T0O COMPUTE UVERTIML HIOURS.
C
C
Coeoos[OSUR = 14507800,
C
C
IF (T1450(1T)) NE (00)y GG TG ]
IF (TBOOCIT)) NF (DJ0)y GO TU 2
C
G0 TO 9999
C
1 LET OVHRS = T11450(1IT)
GO 10 3
C
2 LET OVHRS = TROOLIT)
60O 10 3
L
3 LET ICAY = DPAKTI(SS00(IT))
LET FDAY = JLAY
LET HSFT = SS500(1IT) - FDAY
c
IF (HSFT) LS (0.33333), GO TU 1C
IF (HSFT) LS (0.6660606), GN T 20
IF (HSFT) LE (1.00000), GO VO 30
C
GO T0O 9999
c
10 LET HSFT = 0.33333 ¢ FDAY
GO TO 100
C
20 LET HSFT = 0,66666 ¢ FDAY
60 T0O 100
c
30 LEYT HSFY = 1,00000 ¢ FDAY
0 T 100
c

100 IF (HSFT) GE (OVHRS)e GD 1D 9999
LET FOTY = RQTY(IR)

LET LI8CIL) = LIBLIL) + ((UVHRS - HSFET) ¢ FQTY)

9999 RETURN
END




¢IBFTC RPTI1U

C
c

SUBROUTINE RPTILO

-122-

Ceoeee PURPIIST - TO REPORT MANHRUR ACCOUNTI 6.

C
C

Cecees CALLFD BY RLBL/R3,

C
c

9999

LIG(L) = (L1S(L) & LIT(L) « LL1B(L)) /7 L13{L)

CALL RTNVT

CALL RTFLM

CALL RTINT

CALL HDGL0

CALL R1luP

DO TO 2, FOR EACH L
LET L1S(L) = L1S(L) +
LET LITIL) = LLT(L) +
LET L1I8(L) = L18IL) =
LET LLISA(L) = L1SA(L)
LET L17A(L) = LLITALL)
LeT LIARA(L) = L18A(L)
LEr

LEV

LLIOCLY = (L1SA(L) # LL17ALL) ¢ LISALL)) /7 LLI&CL)

CALL RPGLO(L)

LEY
LET
LET
LET
LEY

REPE
LET

Ltiz2(L)
L13(L)
LI5(L)
LIT(L)
LIAdL)

AT |
RT10 =

RETURN

END

4 4 0 0 M
[~ NN NeRel
.

o Cco

RT10 ¢ T1O

IN

Lol
24,0
?4.0
24,0
+ L15(L)
+ LITCL)
+ L18(L)

S e i i - i
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SIRFTC RTFLN
SUBROUTINE RTFLM
C
C
CoaoesPURPOSE ~ TO COMPUTE FLT LINE MAINT HRS AS OF RFPURTING TiME,
C

C
CeeeoeCALLED BY RPT1U.
C
C
1 DO TO 9, FOR FACH IT [N TQUE, WITH (T600(1T)) Nt (0.0),
X AND (T200(IT)) EOQ (0.0}
C
2 DO TO 3, FUOR EACH IR IN RQULIIT), WITH (RSUB(IR}) EQ (1002}
c
FIND FIRST, FOR EACH L IN LQLO, WITH (LLLEL)) EQ (RTYPLIR)),
XWHERE ILy IF NONE, GO TO &
C
LET FQTY = RQTVY(IR)
LET LISUIL) = LISUIL) ¢ ((RTL1O0 - T600(IT)) * FOTY)
C
3 REPEAT 2
C
4 LEY T600(IT) = RT1O
c
5 REPEATY 1
C

9999 RETURN
END

ot e e o i
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¢IRFTC RTINT

SUBRDUTINCG RTINT

¢
C
Coooes PURPIISE = TI} COMPUTE INTRAN HOURS AS DF REPORTING TIMF,
C
C
COOO ..CALL&'D !’V RPTlOO
C
C
1 00 1Y S5, FIOR ECACH IT M THUE, WITH ET500(1T)) NU (0.0),
X AND (T6N0(1 1)) EQ (Uu.))
C
2 O T 3y FOR EACH IR IN RQUFIELIT), MITH (RSUR(IR)) F4 (1002)
C
FIND FIRST, FOR FACH L I+ LOLO, <TTH (LLILILY))Y B (RIYPLIR) ),
XWHERE [Ly IF NONC, 6N TN 4
C
LET FOTY = RQVY(IR)
LET LITLIL) = LYIFCILY « CERFLIO - TSOQ(ITY) & FQIY)
C
3 REPLAT 2
C
A& LET 150001T7) s RTIO
C
5 REPEAT |
C
LL LO TO 15 UL FACH T IN TQUL, wiTH (T506L1T)) NE (D.0),
 § AND (T2h0¢01T)) (G (0.
¢
12 00 10 13, FOK EACH I IN RQUFLTIT), WITH (RSUMIINY) Lty (1002)
C
FIND FIRSY, FOR EACH L IN LQL10, WETH LLLYTIL)) CO (ARTYPLIRD),
RWNHERE Ly IF NONEy, GN T 14
€
LEY #+OTY = 4uTYLIR)
LEY LITLEL) = LAIZ0IL) & (4R1L0 - T904L1T)) ¢ FQIY)
<
13 REPEAT 1?2
C
14 LET IS04CIT) = RYILO
LET 19500417} = &T1O
C
15 REPEAT (T
C
9909 RETURN

ENV
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SIPETC wYOYY
SURRNOUTINF wTiy)
c
C
Coeees PURPOSE - Tp COMPUTE VR [ IMg HILKS AS REPORTING [ms,
C

¢
Ceeveos CALLFD iy RPT10.
C
L
LET NVHPS = rr10
C
1L 00 11 2000, 70k FACH 1T I Tuuf, WlTH (SS00111)) E (n.n)
L
LET IpAY - DPAKTISSan(1T))
LEY FDAY = [pay
LEYT HSFT = SBGULIT) -~ fFpay
[
IF (HSFT) (s (0.33333), v 1 0
IF (HSFT) (s (0.666066), 0 1) oo
IF (HSET) ¢ ll.UOOUU). LI 3o
L
&0 Iy 2000
C
LO LET HSET - 4s33333 ¢ rpay
GO IO 100
C
20 LEF HSPT = J.66666 ¢ FODAY
GOty Qoo
L
JO LCT wSFE = 1.00000 kDAY
uh T oo
C
100 [F (KWSFTY G (OvVims), ¢n 9y U040
C

200 PO 10 1360, TOR CACH IR In AUUFLIY), wtNm {nsuniin)) QO (190 2)

FIND FIRSTY, fOR FACH LU IN (y2n), wibhe (Lttte) Eu (RTY¥ELQ) ),
KWHERE ft, IFf NONE, it Ti1 2000

C
LET FOTY RITYLIR)
LET LEBIIL) o LIRGIL) o LLOVHRS - Mok T) o Fylty)
C
1000 REPEAY 20n
C
2000 RepPTar )
C

9998 RITURN
END
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¢[BFTC RPT20
SUBROUTINE RPT20

C
C
c
c
CeoeeecCALLED BY RLBL/R3I.
c
C
CALL RTNURE
C
CALL HDG20
c
1 0O TO 2, FOR EACH L IN LQ20
LET L27(L) = L2T(L) ¢ L26lL)
c
CALL RPG20(L)
c
LET L24(L) = ©
LET L26(L) = 0.0
LET L23(L) = ©
C
2 REPEAT 1
c
LET RT20 = RT20 ¢ T20
c
9999 RETURN
END
H SIRFTC RTNORE
SUBROUT INE RTNORE
c
¢
CeeessPURPOSE ~ TO COMPUTE NORE TIME AS OF REPORTING T1IME.
c
g C
ﬁ ! CeeeeeCALLED BY RPT20.
c
c
L DO 1O 2, FOR EACH N IN NQUE, WITH (NSUB(N)) EQ (1020)
¢
FIND FIRST, FOR EACH L IN LQ20, WITH (L21(L)) €Q (NTYP(N)),
XWHERE IL, IF NONE, GO T2 2
c
y LET L26(IL) = L26(IL) ¢ RT ) - TNOR(N)
LET TNOR(N) = RT20
c
2 REFPEAT 1
¢
9999 RETURN
END

LR MO P ey
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eIBFTC RPTIO
SUBROUTINE RPT2O

C
c
Cacee s PURPOSE - TO REPURT SPARE PARTS USAGE.
C
C
Coecess CALLED HBY RULBL/R3.
c
C

CALL RTNORS
c

CALL HDGIO
c

1 90 T0O 2, FOR EACH L IN LQ30

LET L37(L) = L3T(L) ¢ LI6I(L)
C

CALL RPG3OIL)
C

LET L34(L) = O

LET L3e6iL) = 0.0

LET L38{L) = C
C

2 REPEAT |

C

LET RT30 = RT30 ¢+ T30
L

9999 RETURN

END

®[BFTC RINORS
SUBRODUTINE RTNNRS
C
C
CeeeeePURPOSF ~ TO COMPUTE NORS TIME AS OF REPORTING TIME,
c

c
CeceesCALLED BY RPTIO0.
C
C
1 DO T 2, FOR EACH N IN NQUE, WITH /NSUBIN)' EQ (1010)
c
FIND FIRST, FOR ¥ACH L IN LQ30, WITH f_ L(L)) EQ INTYPIN)),
XWHERE IL, IF NONE, GO TO 2
c
LET L36(IL) = L36(IL) ¢ RT30 -~ TNORIN)
LET TNOR(N) = RT3C
C
2 REPEAT |
C
9999 RETURN
END

|
I
|
1
— e
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SIBFTC RPTTQ
SUBRCUTINT RPITQ
c
C
Cooees PURPLISE - T PRINT ALL MEMELRS F
c

t
CecoeLALL D KBY R,
¢
C
CALL HDGTQ
C
I vu T8 2y FOR FACH | N TLUL
CALL RPLTOLY)
2 RFPLHAT 1
C
RETURN
'NU

SIRFILC HDGLY
AFPURT MULGILV

TQUES LEFT AT TNU-SIM

# MANHOUR ACCOUNTING FOUR
[ 3
* MAN SHET fHTAL MANHRS TOTAL MANHRS FLT LINE
* TYpC AVAIL THIS PERIOD TU DATE MAINT HRS
ENE -
&
PERIUD ENDING os8s 48 ?
RT10
INTRAN OVERTIME UTIL FACTOR UTIL FACTOR
HOUKS HOUR S THIS PERIOD T OATC 1
END
¢IRFT(C RPGLIO
REPORT RPGLOI(L) .
$ | ] ® €, %% &, ®& £, %8

* LETEL oL R20L Dol 1300 oL Q4L oL ISEL) yLETIL) o LIBIL) 4 LL9(L) LLL0EL)

NU

o, 08 *, 88 Y s, o0 *




N

-129~-

* {BFIC HLG20O
REPORT HDG2O

; : L MAITNT. FQUIPMLAMTY USALE FUR
i = *
f : * AUTH. TOTAL GTY . SLIE DEMANDS SITE DEMANDS
; : * TYPE QTY AVAILARLF THIS  vEORIOD 0 DATF
| ! END
: ®
! PERIOD FNDING see% *# ?
RT 20
NORFE T IME NORE TIMF NAe NNRE NU. NORF
THIS PERIOD TO DATE THIS PER T DATt 1
END

& {BFTC RPG20
REPURT RPG2UI(L

s * * * v .
* LZLIL ) yL22CL hol230L oL 24(L ;oL 25(L) 4 L2601L) 4L2TIL) 4L28(L)4L29(1)
FND
*
.8 . %4 * * *
*
END
*[BFTC HDLG3O
REPORT HMLG3Y
* SPARF PARYS USAGL FOR
*®
* AUTH, TOTAL QTY SITE DEMANDS SIFTE DEMANDS
L TYPE Qrlry AVAILARLE THIS PERIND TO DATE
END
.
PERIVUD ENDING ®¢%s ,o» ?
; RT 3D
¢ NORS T IMF NORS TIME NO. NORS NO. NORS
: THIS PERIOND TO DATF THIS PER TQ ODATF |
i END




SIBFTC RPG3O

REPURT RPG30I(L)
L] L
* L3LEL DL 320L Dol 33CL) oL 34(L) 4 L3SIL)4LI6IL) LITIL)HLIBIL)L39(L)

END

., 8¢ T

SIBFTC HOGTQ
REPORT HOGTY

* MEMOERS OF TQUES
* rio RID 1500
END
1800 T1450
END

$IBFTC RPGTOQ
REPORT RPGTQI(I)

L J » . S, 08888

1600

W TIIIT

1200

¢, 000008

*

*
® *

*
7504 T700
%

2

2
€, 8%k e S, 20k

. TTIOCT) o TRIDCT),TS00( 1)y T60O(T),T200(1),7504i1) TT00(1),TBOO(L), T}

END

e ,08808

430(1)
END

S, 885068

L
*

PN




i *ENTRY

: 1

: 1 22
23
24
25
26 28
29
30 32
33
34

MAIR
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INITIALIZATION DECK

1.00000
7.00000
1.00000

8.00000




42
43
L1}
45
46
&7
LY
&9
50
51
52
53
56
5
56
57
SH
59
60
el
6°
63
64
65
66
67
68
69
70
T
12
73
T4
15
Te
17
78
19
40
8l
82
8)
a4
85
L1
87
an
oy
90
91
92
9y
24
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95

96

97
98

99

50

35
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Progrems 4 to 7

AIRCRAFT RECOVERY PACKAGE
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The "recovery package" deals with the problem of maintenance
quality, The displays that foilow refer to the measures associated
with the recovery of an aircraft from the effects of the previous
sortie.

The best way to determine maintenance quality is to determine its
impact on the stated mission of the weapon system. Good maintenance
results in high mission capability, poor maintenance degrades aission
capability. Most measures of maintenance quality contain this idea
by implication, generally being stated as an index of capability to
deliver clean aircraft quickly.

The sortie is also a major factor in aircraft maintenance. The
sortie, more than any other factor, determines maintenance actions.
Consequently, maintenance quality is more intimstely associated with
the aircraft's recovery.

Analyzing sortie dats is a two-step process. The firet step is
to process the label record tape data by use of a “recovery program."
This results in the generation of an "Aircraft Output Tape," (format
described in Fig. 14), which {s used to generate the selected Program(e)
4-6. This tape must be sorted on tail number and "time job started."

INITIALIZATION

The variables description snd initiseliszation table, wvhich follows,
contains the information required to initislize the progream. An example
initialization data deck listing follows the "OUTPUT PROGRAM' section.
The progras requires initialization of )7 variebles; only 5 vequire
values (see Tadble 4). Array 23 specifies the quantity of bases to be
analysed. Arrsy 24 lists the base numbers. Array 26 specifies the
total quantity of failure levels to be included {n the report. Array
27 apecifies the failure level numbers. Array 29 specifies the time

that the report is to terminate. All of the othar Arrays are set to
sero.

QUIPVT PROGRAM DESCRLPTION

The input to this progres (s the tape genersted dy the AN
Stmulaetor.
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Table 4

VARIABLE DESCRIPTION AND INITIALIZATION:
AIRCRAFT RECOVERY SORT

Msuber
Indtioline :m
Nt Mo Pritiakion te] Velue in Be fig. 3 Cal.
o N -5, O O 0 B
1. L] :
) ] L] L
] v n
L] ]
» L] v
»n z ] »n
»n ] 1
» L v
L 3 1) [ &

Dunsrighien of Varichie 1o Bs nitiodised

L
."."2’

Bupbert wf Wsed to bo sliyeed.

Spenily each Moo cods tu Do amaipsed.

hmhar of tailure Lovsls (0 Vo asmipeed

dpnaify eaed fatiore lovel te bo aanlyead

Tan » sul ragert sthor 1N o2 BID-ADR

anas

AR

i e




) 3] [-4
X
~0
~~
~ ¥ .1
~ aQl o
ref T @
=

MAN| UNIT |JuL [ELP
FAIL [paA

HRS

e 4
T8
UNIT
FAIL

33
87
TALIL
N0

22333)

4

IigeeeRie e

DAY LRUSHL LAY L1 e

4

HAINTERANCE DATA (CARD-0)

)

CARD-2
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SITE

333133

tee2)

1122822

'

eQoooo

3
7
TAIL
NO

4

]

r
MR DAY 1R

~e

e

[
~0)

LP

1 Off-Alerte
2 On-Alert

Ststus Codes = 0 Flying

Fig. 14 -- Format f~- aircraft output tape

R
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The input tape consists of a l2-variable label record and is sowme-
times followed by a 10-variable detail record. (See pages 108 and 109
of RM-4659-PR).

When a label record iz read, the value of EBAS is compared with
the table called BASES. If they are equal, the record is processed.
Therefore, any combination of 1 or more bases may be run at one time.

When a label record is read, the value of the failure level is
compared to the table called FLVLS, If they are equal, the record is
processed. Therefore, any combination of 1 or more failure levels may
be run at one time.

1f ETIME is greater than TMEND, the program is then terminated.

PERMANENT VARIABLES
This list is complete except for attributes denoting first-of-set

and/or last-of-set and predecessor and/or successor of set.

Label records (see page 108 of RM-465¢-PR).

IDSOR = Idr

IDSUB = Idd

SHFT = Shift

DAYW = Dy/wk

SXDW = S/wk

EBAS = Base no.
VA = Variable-1
VB = Variable-2
vC = Variable-3
TRSM = ID Addresses
MORE = Dri

IME = Event time

Detail records (see page 109 of RM-4659-PR).

DTLV] = Integer variable 1
DILV2Z = Integer variable 2
DTLV3 = Integer variable 3
DTLV4 = Integer variable 4
DTLV5 = Integer variable 5
DTLV6 = Integer variable 6
DTLV7 = Integer variable 7
DTLV8 = Integer variable 8
DTLVY = Float variasble 1

DILVO = Float varia'le 2

Base table.

BASES = Number of “ase codes to be processed.

| I
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BASE = Base codes to be processed.
BFLAG = Controls flow of events as a result of EBAS ve BASES.

Faillure level table.

_ FLVLS = Number of failure codes to bc processed.
FLVL = Failure level coded to be processed. :.
TMEND = Time initialized to end this run presmaturely. i

SETS

on ETIME.
Owner = SIMSCRIPT aystem.

Mamber = MAINT,

l
Name = MQUE used for maintenance events. No subscript. Ranked i
|
L
l
|

Ml = Start time. |

M2 = End time.

M3 = Team size. :
M4 = Tail no. !
MS = Unit that failed. '
M6 = Team ID.

M7 = Request ID.

M8 = Site ID.

M9 = IDSUB.

Name = SQUE used for site events. No subscript. Ranked on SID.
Owner = SIMSCRIPT system.

Member = SITES.
8ID
ANO
BNO
SMOD
SERNO
STATS
STIME
NFAIL

Site 1ID.

A Site No.

B Site No.

Mode of site.

Tail No.

Status of site.

Start time of status.
Number of failures at site,

Name
Owner
Member

SRTQ used for sorties. No subscript. Ranked on Sl.
SIMSCRIPT aystem.

SORTE.

Sl = Start time.
S2 = End time.
§3 = B Site No.
S4 = Tail No.

S8 = Site ID.

Newe TQUE used for team events., No subscript. Ranked on TTID.
Owner SIMSCRIPT system.

Member = TEAM,
TTID = Team ID.
TQTY = Team size.

-
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+ T BN 4 {
+ T sMin 5 |
+ T SFIND 6 |
+ T STavs 7 |
¢ T STIMF 8 F
+ T NFAILII i
+ T PYyJUEI2 l
* T SSUUENY I
+
+7 SORYVESR
+ T si 1 i
+ T %2 2 F
+ T S3 3 |
+ T 3% o I
+ T 58 5 {
+ T PSRTQ o {
+ T Sty 7 l
+
+7T TtaM 4
+ T I1u 1 H
+ T 1TQ%y 2 |
' T PTIIE 3 l
+ T STt & |
S[UETL MAIN

MAIN RODUTINE

C
C
C seeesPLANET =~ AIVCRAFT RICUVERY TAPE INPUV.ceeo
c
c
Cosos o PURPOSE ~ T CREATL AIRCRAFT STATUS TAPE
C FOR 1MPUT T RrCOVERY PACKAGE.
C
¢
COOOOOINPU' - 'APE FHnM ABC HﬂUl'l.o
c
c
COOUOQUU'PUr - ‘/L S"A'US T‘P'o
c
C
C
REWIND 4
REWINI) 4
C

1 CALL R
Cabl StubeT

IF LIDSUN) kU 3)e GO T 3

IF [BAFLAG) 9t | 0)y GO TOD 9999
IF tiosu) €9 ( 110}y GO TO 110

IF Liostb) v 1 2000, GO TD 200

IF (1L aR) a9 ( SOD)e GO TO SO0

SRTGO

TQUEO

St

171D




1o

200

00

600

800

10072

feS0

1900

2000

2100

21%0

IF (1L5UN)
i+ (1ILSuL)
IF C1Dsun)
1F (IusSur)
iF (IDSun}
IF (10548)
IF (10SUR}
{F ¢(1IDSUH)
IF (10Sur)
IF (JLSuUL)
IF (1osur)
IF tiDsur)
IF (10SuUs)

uwh TN 9999

CALL k3
CALL EXIT

CALL R110
L0 TU 9999

CALL R200
a0 TO 9949

CALL RS00
LO YO 9999

CALL R600
G0 1O 9949

CALL Ra0v
L0 T 4999

CALL R1002
L0 TO 9999

CALL R14650
60 TN 99499

CALL R1IV0O0
G0 10 9999

CALL R2000
L0 10 9999

CALL R?2100
0 T0 9999

CALL R2150
G0 10 9999

ty
fw
{ B
Lt
ie
130}
F)
(X
tQ
tu
te
Fy
ty

( ~0U0),
{ ROO0Y,
(10021,
(1450),
{1L900),
{2200),
(2100},
{2150),
(2300),
(2400},
(2500),
(3100),
(3200),

=162~

GO
GO
GO
&0
GO
G
GO
50
60
G0
GO
50

G

T0
10
"
10
T
10
T
D]
13
119
T
m
LK}

600

800

1002
14%0
1900
2000
2100
2150
2300
2400
250G
3100
3200

e s s e —




7300

C
2400

¢

CALL R2300
L0 T0 9999

CALL RZ2400
GO TN 9999

‘143.

2500 CALL R2%00
oh TN 9999
C
3100 CALL 3100
GO TO 49999
C
3200 CALL <3200
GO TO 3999
C
1999 |F (MORE) EG (0], 60O 1)1
CALL ROTL
GO 1O 9939
C
END
*[BFTC RLAL
SUBRNUTINT RLAL
%
CovecneeoREADS S=PHAST TaPc(4) (HIN MODE) oo LARLL RELNANS,
C
LET BFLAL = 0O
C
X READ 19) T1la02¢l30laeloolb6elTeld,l9, 0100010012
C
STORY [1 IN JDSNR
STORF 12 IN 1DSuUH
STARE 13 IN SHFT
STORE & IN DAYW
STORL [5 IN SuDw
STORE J6 IN FHAS
STORE 17 IN VA
STORE 1R IN Vi
STORE 19 IN VC
5T0%. 110 IN TRYM

STORF 111 IN MORE
STORt 112 IN ETINE

IF (FTIME) GH (TMENU), GN TO |
O TN 9999

1 CALL &)
CALL EXIT
c
9999 KETUKN
tND
SIHFTC SELLCT
SUEROUT INE SELECY

[N SIS
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C
C
CoeeesPURPISE - TN SELECT EVENTS 6Y RBASFK,
¢
C
PN TN L1y HUE LACH BASES 1
I (LRAS) tQ (BASE(LI)y LU TO 2
1 LOOP
LET utLay = 1
L0 T 9999
C
2 LET LFLAG = 0O
GO T 99499
C
9999 Kt TURNM
LND

¢IhFTC RDTL
SUBRNUTINF RUTL

¢
L..oooo..aﬁ“DS S‘leSE "Pt(q' ‘BlN HﬂUFl.....DE‘AIL “ECORDS.
¢
X READ (9) [1g12¢13014015:16,1T7401Re194110
c
STORE 1 IN OTLV]
STORF 2 IN 1TLV2
STORE 13 IN DTLVW)
STORE 14 N DTLVS
STORE 19 IN DTILVS
g STORE 16 IN DTLVG
i SYORC 17 IN OTLV?
STORE [H §N DTLVR
STORE 19 IN DTLVY
STORE 110 IN DTLVD
C
LET MURC = MORE - |
c
RETURN
END
CILFTC R)
SURRQUTINE R)
¢
C
CoaoesPURPOSE - TN CLUSE~-OUY AND END R-PHASE.
C
c

CeonesolDSUA = 3,

REMIND TaPE v

ENOF ILEC TAPE B

(a2 o BN s N o)
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REWIND TAPE #n

C
CALL MUK
C
1 LO TO 2, FOR LACH M IN MUUE
C
LET DTIME = MI(M)
CALL CLKL(DTIME o021 3)
LEY IS1 = ¢}
LEY 152 = 12
LEY 133 = |3
C
LEY DTIME = M2(v)
CALL CLRIDTIME,T1,12,13)
LEY [EL = [}
LEY €2 = |2
LeV (€3 = (3
C
CALL NQRPG(M.lSlolS?v!SB-ltlolEZolEB)
C
2 KEPEAT |
c
9999 RETURN
END

$IBFTLC RIL1O
SUBROUT INE R11u

C
C
C.-...PURPUSE - STMU’ HllNlENANCE FO“.....
c
C (1) EXOG. FAJLURE,
c (2) EXOG. pM,
C (3) EXDG. OVERMAUL.
C
c
C.....IDSUB « |10,
c
C
C
HIND FIRSY, FOR FACM N IN SQUE, wITH (SID(N)) E¢ tTRSM),
KWHERE 1Se IF NONL, GU TO 9999
IF (vC) €Q (20, GN 10 2
[F (VC) ¢Q (&), GO TO o
IF (VC) EQ te), GO YO o
C

GO TN 9999

c........".t‘nG. "'lURP.
C
2 00 10 20, FOR gACH FLVLS |
IF (VR) €q (FLVLCI)), GO Ta 21
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20 LOOP
GO T 9993
C
20 IF (9 ATLUES))Y NE (0D, GO TD 22
CALL CR{:3LES)
LET LSTATSILIS) = 1
LET STIMELES) = ETIME
C
22 LEY MFATL(IS) = NFAILIIS) + |
C
CREATE MAINT CALLFD t2
C
STORF SERNGIIS) IN M&(E2)
STOR! ETIMF IN ML{E2)
STORE VA IN MS(E2)
STORy TRSM IN M4LE2)
STORE 1OSUB IN MYtE2)
C
FILE t2 IN MQuE
C
GO TO 9Y9vy
C
Cocecssencst XL, PM,
¢
4 CREATt MAINT CALLED t&
C
STORE SERNO{IS) IN MN&(ES)
STORY ETIMmp IN ML(ES)
STORt vaA IN MS(Es)
>TORE THAM (N MHlE<)
STORE [uSum IN M9{Es)
C
FILE t& IN MUE
C
60 TO 9999
c
CoveoncaseEXIIG, OVERHAUL .
4
& CREATEL MAINT CALLED Eo
¢
STORE SURNOULIS) IN MelEs)
STORE tTimt IN ML{ES)
STORL VA {N MS{ES)
STORE Tusm IN MB{ES)
s>TORt 17 SUR IN M9tES)
C
FILF to IN MQUE
C
GO 1 9999
C

IV Ak TURN
€END
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*(BFTC R200
SUBROUTINE R204

c
C
Coo...PURPOSE ~ END MAINTENANCE .,
C
C
c--OQQIDSUf = 200.
C
C
C
IF (MORF) k¢ (0)y GO TD 9999
CALL ROTL
C
FIND FIRST, FUR EACH M [N MQUE, WITH (MoiM)) EQ (TRSM),
X AND (Maim)) €Q tvay,
XWMERE M, IF NONE, GO TO 9999
c
FIND FIRSY, FpOR tACH N N SQUE, WiTh (SININ)) £Q
XMNERF 1S, If NONEY GO YO 9999
C
LE INFALLLLS)) Ne 1)y GO TO 1
C
LALL CRDIC(IS)
LET STATS(IS) » 7
LEY STIMELES) = ETiME
C
1 STOR: Ergme N #2(1n)
C
2 00 10 3, fOR tACH 1 IN TQuUE, WITH (TTI011)) EQ (TRSM}
LET M30IM) » M3 M) o Yorvel)
3 NEPEAT
C
CALL CRDO(N)
L
LET NFALL(EIS) = NEAILIES) - )
C
RENOVE 1M FROM MQuUE
OESTROY mAINT CALLED Inm
C
9999 RETURN

ENOC
®J8FTC nS00
SUBROUTINE RSOU
C
C
CoesesPURPOSE - TEaN DISPATCM BY BsASE COnTROL ,
C

C
C..o..IDSUﬂ * $00.
C

c

R b e i e o < e+

tonivl,
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I IMURL)Y EQ (O)y GO TO 9999

CALL RODTL
C
IF (DTLVE) EG (PSETEDy GO TN 9999
C
FIND FURSTy FUR FACH M N MQUL, WITH (M7{M))} EQ (VC),
X AND (M8(M)) EQ (DTLVI),
XMHERE M, IF NONF, GU TN 9999
C
STORE TRSM [N MA(IM)
C
999 RETURY

END
*inETL ROOD
SURRNUTIN. R&0U

G
C
C.....PURP‘)SE - ll"‘” lﬁﬂlVll " Sl‘Eo
r
C
C...-.IDSUQ' z 6400,
C
C
¢
FINLD FIFST, FOR FACH M IN mMQUL,y wWiTH (M6(N)) EQ (TRSH),
X AND (MB(M)) €Q (VvA),
EWMER: e, LF NONto GO TD 9999
C
STORY eTImE IN MICIN)
¢
IY9Y ALTURN
eND
SILFTC RBOUL
SURRQUTINE RBOO
C
18
C.....PUI'OSE -~ TEAN LOS' EMOU!E.
C
C
CoeveslDSUN = WYO,
C
C
&8
L VO YO 20 FDR FACH M IN TYUR, wiTH {TTIIDIN)) tQ (TRSM)
RENQOVL > EROM TQUE
OESTHOY THAM CALLELD W
2 REPFAY
C
27999 A€ TURN
tND

oLk lIC AT
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SUBROUIT I REODUZ
L
c
CecesesPURPIISE - PERSNNMNFL ASSIGNED TO FFAMS (CREW SIZt).
c

C
C'...OIDSU“ = 1002,
C
C
C
IND FIRST, FOR FACH M ™M TJuky wlTH (TTIO(M)) EQ LVAY,
XwHERE [T, [F NONE, LO TO |
C
LET TUTY(M) = ToTYI#) & v
o0 TO 999
C
1 CREATL Ttam CALLED T
STORLE vaA IN TTIDLT)
STOR. Vo IN TLTY(T)
FILE T IN Tuut
G0 T 99499
C
Y499 RETURN
tND

SIHFTC R14SO
SULRDUTINE RI&%0

C
c
C..-..PURPﬂSt - 9FNSQNNEL *E'\l“[“ 141] uASE DOOL.
C
C
C.ooc.‘OSUH = 1450,
C
C
C
L LD D 2, FOM BACH & IN T UF, with (TTIDIM)) Q (TaYM)Y
wENOVE M FIOM TLUE
VESTR0Y Teaw CALLEL =
Z wEPEAT |
C
999 nETiINN
tND

eInFTC RISOU
SUnkUTINY RIYUY
<
C
Coooa s PURPDOSE - GENEQATE SITES AV MASH,
C
C
C.oo.oleUN t YOG,
C
C




C

C
9993

SIBFT

C
C
C....
C
C
c....
c
C
C

.uo.

IF (MORED EO {0}y GU D 9999
ALY RETL

CREATEL SITeS CALLED s
STORE: THSHM N ST0CLS)
SYOR: VA In ARDES)
STORE ¥e IN PNOLS)
STORE WV IN SMOD(S)
STORF DILVL IN SERNULS)

LET STATS{S) = 2
LeV STIME(S) = FTIME

bF ULVC) b (MSITED, LEY MSITE = VC ¢ ]

HILE S IN SouL

LET (990 = 999
LEY [99999 = 99949
LET ITALLN = OTLVL
LEY ICODE = ¢

WRITE ON TAPF 8, 1999, 199999, ITALLN, 1999, [CODE
FORMAT (>Be13:15¢S189144528413,510,411)

60 TO 9999
RETURN
tND

¢ R2000
SUBRDUTING R20U0

<PURPOSE - RLWULST HOR PM, '

«IDSUR = 2000.

HIND FIRST, FNR EACH N IN SQUEe WITH (SIDIN)) EQ (TRSM),
XWHERE 1Sy IF NONE, GO TO 9999

CREATE MAINT CALLED ¢

STORE SCRNOUIS) IN M&(P)

STORE TRSM IN M8(P)
STORE ETIME IN ML(P)
STORE VR IN MY(P)
STORE 10LSUR IN M9(P)




C

HIL

eND

E P IN MQUL

9999 RETUWN

*LUFTL R2100

C
C

SUBROUTINF R2100

C.....PURPOSF - S'AR! ”AiNI.

¢
¢

CeneeeslDSUl = 2100,

C
C
C

C

9993

FINC FIRST,
X
XAND (MS(M})) EQ (VR), WHEHRE [M,
FIND FIAST, F(R EACH N [ SyUE,
XuHE?Er IS, IF NUNEy GU TO 9919
JF (NFATLCIS)) NE (O)y GO TO ]
CALL oxuMLS)
LET STATS(ES) = 1
LET STIMELLS) = ETIME
1 STORt ETIME [N MI(]IM)
LEY NFATLUES) = NFATLIIS) ¢ |
PETURN
tND

®[HFTC R2150

c
C

SUBROUTINE R2150

CQQQOQPURPOS" - QTMIT ”Al“[o

¢
C

CeeseaslDSUE = 2150

C
c
C

Lo
IF

6O

2 FIND FIRST,

0 1y FOR EACH FLYL

N PM,

FOR FACH M [N M Uty wITH (M6(M)) Ew (VL)

AND (MH(M)) £Q (TRSM),
If NONE. GO 10 9999

wiTH (STIDRIND) EQ (TRSM),

FOR FALILYE CAUSED BY PHM,

S i

fvA) EQ (FLVLII)), GO TO ¢
1 tooe

TN 2999

FOR EALH N IN SWUE,

XWHERE 15y [F NONEy GO TD 9994

[F

(NFALLLLIS)) NF (0),

60

" 3

WITH (STIDIN)) EQ (TRSM),
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CALL CRUS(IS)

LET STATS(IS) 1

[T

LEY STIMELLS) FT 1ML
C
I OLET NFALL(IS) = NFALLCIS) + 1
C
CREATF MAINY CALLFD M
L
STORE Stu«NOCIS) IN M&(M)
STORE ETIME IN ML(M)
STCREL Vi IN NH(M)
STORE [PSM IN Midm)
STORE TLSUB IN MI(M])
C
FILE M N MUUE
C
9999 KETURN

LND
sInFTL R2300
SURROUTINE R2300

e Ne

ceeeecPURPNSE - START MAINT. FMR FAILURE CAUSED BY CONTINUOUS MONITOR.

seeses IDSUR = 2300,

[aNeaNaN ol ol o

UD TO 1, FOR EACH FLVLS I

IF (VA) EQ (FLVL(L)), GO YO 2
1 Looep
E GO TN 9999

2 FING FIRST, FUR EACH N IN SQUE, WITH (SID(M)) EQ {TRSM),
XWMERL IS, IF NONEy GO TO 9999

IF (NFATLCES)) NE (Q)y GO TO 3
CALL CRUBLLSY
LET STATSCIS) = |
LEV STIME(IS) = ETIME
3 LEV NFAILCIS) = NFAJL(IS) ¢ 1

CREATE MAINT CALLED M

STORE SERHWO(IS) IN M&(M)
STORE ETIME IN ML(M)
STORE vA IN MS4M)Y
STORC TRSM IN M8(M)
STORE 10SUA IN M9(M)




.us.

| FILE M IN MQUE
C
3999 RETURN
END
*IBFTL R2400
SULROUTINE R2400

C
C
Cocee o PUROSE -~ RFSOURCE REQUEST FOR FATLURES.
C
C
C.-..-IDSUB = 2400.
C
c
C
[F (MORE) EQ (0)y GO TU 9999
CALL ROTL
C
IF (OTLVL) €Q (1), GO TO 1
[F (DTLVL) EW (2), GU TU 246
(F (OTLV1) EQ (3), GO 1D 3
IF {OTLVI) EQ (4), GO TO 246
IF (DTLVI) €0 (5)y GO TO %
IF {(OTLVL) €9 (6}, GO TO 246
GO T0 9999
C
L FIND FIRST, FUR EACH N [N MQUE, wiITH (M9iM)) CQ (2300),
XKAND (MB{M)) £OQ (TRSM), AND (M5(M)) EQ (VB)y WHERE IM, |F NONt ,
XG0 70 9999
C
STORE VC IN MT(IM)
G0 TO 9999
C
246 FIMD FIRST, FOR EACH M [N MQUE, WITH (M9(N)) EQ (L1090,
‘ X AND (MB(M)) EQ (TRSM),
| x AND (MS(M)) EQ (VB),
KWMERE IM, [F NONE, GO TO 2460
C
STORE VC IN MT{ M)
G0 TO 9999
C
2460 FIND FIRST, FOR EACH M [N MQUE, WITH (M9(M)) EQ (2000),
| AND (Mg’ (TasSm),
X AND (M5(M). , (VB),
KWHERE IMy [+ NONE, GO TO 9999
STORE VC IN MT([M)
GO 70 9899
C

3 FIND FIRSY, FOR EACM M N MUQUE, WITH (MI(H)) Eu (2500),
KAND (MB8{M}) €Q (TRSM), AND (MSIM)) EQ (VA), WHERE INM, IF NONE,
XGO TQ 999¢ .

Y
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C
STORE VC N MTIIM)
STORE ETIME IN MILIM)
"
FIND FIEST, FOR EACH N IN SQUE, wITH (SIDIN)) EQ (MB(IM)),
XWHERE 1Se 1F NONE, GO TO 9999
C
IF INFATLLLS)Y)Y “E (U)e 6D TD 30
LALL CRD3LS)
LET STATS(IS) = 1
LET STIMELIS) = €TIME
C
30 LET NFAILGLIS) = NFALILIIS) + 1
C
60 TO 9999
C
5 FIND FInSTy FOR EACH M [N MUUE, wWITH (MO(M)) EQ (2150},
XAND (MA(M)) tQ (TRSM), AND (MS(M)) £Q (VB), WHERE IM, IF NONE,
X60 TO 949939
C
STORE VC IN MT(1IM)
GO TN 9999
C
9999 KETURN
tND

$1BFTC R2500
SHLROUTINE R2%U0

C
C
CoeeeaPURPNSE - START MAINT. FOR FAILUKRE FQOR UNUETERMINED FAJLURE.
C
C
CoeeesJDSUL 2 2500,
c
C
C
DO YO L, FOR EACH FLVLS I
IF (vA) EQ (FLVLI(I))y GO TO 2
1 Loop
GO TN 994y
C
2 FIND FIRSTy FOR EACH N IN SUUE, WITH (SIDIN)) EQ (TRSM),
XWHERL |54 [F NONEy GO T0O 9999
C
CREATE MAINT CALLED M
C
STORE SERNO(IS) IN Maim)
STORF EVIME IN M1(N)
STORe ve N MH{N)
STORF THSM IN H8(N)
STORE J6LSUK IN M9({N)
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FILE M IN MQUE

9999 RETURN
END
${bFTC R3ItLL ‘
SULROUTINE R3100 |
C i

C
C-....PURPOSF -~ S'ART FL'(}H,.
C
C
Co-oc.lDSUh = 31000
C
C
c ;
FIND FIRST, FOR FACH M N SWUE, XITH {SID(M)) EQ {TRSM), '
XWHERE 1S, IFf NONE, GO TO 9999 ’
CALL CRD3(1S)
C
LEY STATS(1%) = ¢
LET STIME{(S) = EvIime
C
CREATE SORTE CALLED S
C
STORE SERNO(IS) IN Se(S)
STORE ETIME IN SLLtS)
STORE 6NO(1S) IN S3(S)
STORE TRSM IN $8(S)
C
FILE S IN SRTQ
C
9999 RETURN
END
S1BFTC R3200
SUBRONTEINE R3I200
c
C
C.....PURPOSE - E”D Fllc“"
C
C
C.....IDSUB = 3200.
C
c
C
FIND FIRST, FOR EACH m IN SRTQ, WITH (SB(M)) EQ (TRSM),
KWHERE [SRY, fFf NONE, GO TO 9999
C
FIND FIRSY, FOR CACH ® IN SQuE, WITH (STIDIM)) EQ {TRSM),
XwMERE 1y, {f NONE, LU YO 9999
C

CALL CRrD3(IS)




o M .. s aniribctlil

e

LET STa.5{11S) = 2
LET STIME(IS) = £TIMe

STORE tTIME IN S2(ISKRT)
CALL CRD2{ISRT)

REMOVE [SRT FROM SKRTY
UESTROY SORTE CALLED ISRTY

C
9999 RETURN
tND
$I16FTC CROG

SUPROUTINF CRDOL'M)

C
c
Coeess PURPOSE = OUTPUT MAINTENANCE DATA.
¢
C
CeaoesLALLED Y R200.
C
C
C
LET DTIvE = MI(IM)
CALL CULKLtOTIME,Ile12,11)
LET 1S1 = [1
LET 182 = 12
LEY 153 = 11
C
LET NTIME = M2([M)
CALL CLKLIDTIME I1,12,13)
LET IEL = [}
LEY 1E2 = 12 y
LET &3 = 1)
C
IF (IS1) €EQ (1E1), GO TO 100
c
1 IF (IS1) EQ (Itl)y GO VO 10
LET LIEL = 1S1
LETY (les = 23
LET It = %)
C
CALL CNVRTUISLo1S20 IS0 IIFL 1TE2,1TEICNVIHR)
C
LeT [HRELP = CNVITHR ¢ 10.0 ¢ .5
1F {IMRELP) CQ (0)y LETY IHWRELP = |
LET [HRMAN = [HRELP & MI(INM)
¢
WRITE ON TAPE 8, IS1o1S2,103000EL,11E2,11EDY,
g MILEM) o MO IM) oMSTIM) THIMANGNS(IM),[S], IHRELP,
] M9(IM),0




c
C

10

100

o157

FORMAT (53.14vIZQIZOIQOIZQIZOI?vseol‘|57'15058'l‘olsvl‘o|305lv
X [5951,411)

LEV IS1 = (51 ¢ )
LEY JS2 = ¢

LEY 183 = 0o

GO 10 1

IF (1S2) NE 1162y, GO o 100

IF (1S3) Ne (1e3)y GO TD 100
GO TO 9999

CALL CNVKY(ISI.(SZvlS)vlEloIqulE1.CNVTHﬂ)
LET IMRELP = CNVTHR o 10,0 ¢ .5

IF (INRELP) €Q (0)y LET IMHRELP = )
LET IHRMAN = JHRELP » M3itIn)

WRITe ON TaAPE g, ISI.IS?-IS3oltlolEZ.lEJo

) { N)'l")o”‘(lN).Hﬁ(lﬂ’olHRNthnsfl“’olS!olNRELp'
'y MO{INM),D

FORMAY 158.16.12.12olﬁol?.ll.lZ.SE.16.51.16.50.16-IS.llol3-Slo

X 15¢S1o11)

9999 RETURN

N0

SIBFTC CRD?

C
C

SUBROUTINL CRO2([SRT)

CoooonPURPﬂS£ - OUY“U’ SORVIE D.".
C

C

CoeeesCALLED AY R3200,
C

C
C

LET DTIMNE = SigfskrT)

CaLL CLEL(OTImE IL,12,1)
LET §S1 = j)

LEY 152 = 32

LEV 153 = |

LEY DYIME = S2{{SRT;

call CLRIIDOTIME (1L ,02,13)
LET (€L = )

LET (k2 = §2

LEY 1) =

IF 115)) €0 t1E1), o o 100




C
LIF C1S1) EQ (EFL)y L TO 10
LEY TItY = 151
LET 1It2 = 23
LET JI1t3 = %9
C
CALL CNVRTLISLoIS29I1S30LIELGITEZoITE3ZCNVTHR)
C
LLET THRELP = CNVTIER ¢ 100 ¢ oS
1fF CIRRELP) EC (0)y LET JHRELP = |
C
wRETE: ON TAPE 8y IS1oIS246(S3,T1ELoLIE20ILED,
X SGUISRT)¢STUISRTI IS IHRELP(SBUISRT) 2
FORMAT (SBel1@el2 0200001 2e1295100064514,144510413,4013,4S1L,
x 15¢S1411)
C
LEY IS1 = IS51 + 1
LET IM2 - 0O
LEY 1S3 = 0
C
20 10 1
C
10 (F C152) NE (LEC)y GO TO 100
It (1S3) Nt (IF}), GU TO 100
LN TQ 9499
C
100 CALL CNVRTUTISE1S20083¢1ELo1t201F34CNVINR)
C
LEY IHRELP = LNVIHR & 10,0 ¢ .5
IF CIMRELP) EQ (0)y LET IHRELP = |
C
wRETe ON TARE By 1SL01S241S3,1FL, 182,183,
X SOUISRT) o SILISHRT) oIS o IHRELPSALISRT) 42
FORMAT (S8 T0el20020100012,82:510,064510,14,510013413,S51,
X 19%:SL010)
C
Ywey RETUSN
tND
okt Cki')
SURROUTINE CRUBLES)
C
C
Cecses PURPNSE - NUTPUT STATUS DATA,
C
C
CoeossaoelOLLLY KY = w110, R200, R2100, R21%50, RZ2300, R2500, R3I100, RI200.
C
C
C

LtV DVINME = STINCLEDS)
CALL CARIIDTINE, 1L,12,1))
LEY IS1 = 11}

e e a—— ey =
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LEY 152
LEY 153

12
13

LEY DY Mt = ETIME

CALL CLKLI{DYIME, 11,12,113)
LET It I

LEY [EZ2 i2

LET [t I3

L I O T}

IF (ISE)Y NE (TED), GO TO QOO0
IF €I1S2) NE (1r2)y GU TO TUOC
IF (1S3) NE (IU3)y GU TP 1000
GO T Y9439

V0O IF tIS1) EQ (Il LU TH 1OGL

L UF CISL) eQ (I )y LU TN 1O
LET Tlel = 151
LEY llee s 2)
LET 1Iey = 5)

CALL CNVARTEIS odSeolode LIFLollE2o LIt Jo0NVINS)

LET (MMELP = CIVIHR & 10,0 ¢ .5
1F 1InklLP) 1 (0)y LET IMRELP = ]

RRIT! OIN TAPE vy IS1aIdcdalnd It Lol 200lL
X STATSEIN) o SERNOLIN) o IS Ao IHLLPIDSN )
BORMAT (5P Jagluol2001800 1200120120570 10e528e0 19l ¥sStal%edloll)

LET IS0 = IS1 ¢ 1
LET %2 = C
Lel 153 = 0

L0 TO 1}

10 IF LISC) NE (lz2)e LU TH JON
1F (ISY) NE (SE8), GO TL 100
) T 9999

100 CALL CNVRTEISToIS2005 001 olt 2ol 3,C4ving)

LET THALLP = CNVIMR & 0.0 ¢ Y
IF LIHRELP) i {0y LET (Muel» = |

wWRITE ON TAPL My [S)1oIS2e01S8 3l oitd,
 § STATSUIS) oSTRNUIS) o lad Ivni P, 100U, )

TORMAT (S8 laellel20 @201 2002e5% 06082800 0l s sStoln,Siell)
C

9999 AETUCN
tND
SEFFICL CNvhHT
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SUBROUTINL CNVRTEISE oIS, [53o0ELgIt2yI1E24CNVTHR)

C
C T0O OECIMAL HOURS.
o
LET FSL = I51]
LEY £S52 = IS?
LET #53 = |S)
LET ¢ELl = IF}
LFY FE2 = (E2
LET Ft3 = It}
C
LET CNVIHR = [((FEL & 24.0 ¢ 60.0) ¢ (FE2 ¢ 60.0) ¢ FE3)
X - ((FS]1 & 24.0 ¢ 60.0) ¢ (FS2 ¢ 60.0) ¢ FS3))
X / 60.0
c
RETURN
£ND

SIHLTC CLKI
SUBROUTINE CLKL(DTIME,11e12,13)
C
Cesess PURPOSE ~ TO CONVERT DECINAL DAYS TO DAYS, HOURS, MINUTES.
C
LEY (LY = DPART(DTIME)
LEY IMR = MPARTI{DTIMt)
LET [MN = MPARTIOTINE)
IF (1NN} NE (8U), GO TO 10
LeT MR 2 IHR o+ ]
LEY INN = O
10 (F (InR) LS (24), GO TO 20
LET MR = JHR -~ 264
LEY (OY = [OY ¢ |
20 LEV (1 = OV
LET 12 = MR
LET 13 = [nN

7

RETURN
£%0
LUk 1 ROMD
REPORY MONO ‘
. NAINT START €MD CREM A/C  SYS T1I0 RID 510 10SUS |
(3, 1] i
. |
l N
Lo ‘3
SINFTI( NQRPrG !
REPORT NORPGIM, ISUo 1524183, 1EL,1E2,1€3) |
[ ] [ ] [ [ ) ® ® [ ] [ ] ® ® [ ] ¢ [ ] [
] 1S1001S2, 0183 ELoIC20HEDMIIM) MG{M) NSIR) RECM) NTIN) REIN),NOIN)
END
[

e e st O LM AR S e
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END
S$ENTRY MAIN

1 220
23 0
24 l

R 100
R oo 23 t12)
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1
Program 4
AIRCRAFT RECOVERY TIME DISTRIBUTICN
!
l
i
4
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IV, AIRCRAFT RECOVERY TIME DISTRIBUTION

The inforiation of most general interest is related to the re- ?
covery of *he eatire aircraft (as opposed to system and subsystem

recovery). Figure 15 depicts one of the recovery curves that has been
developed.

Note that the two halves of the histogram are identical: each !
cell entry represents a sortie. The left half shows the touchdown
time; the corresponding right half shows the type of sortie, but is
le.c¢ blank because PLANET does not distinguish between sortie types.
Provisions are available if the user should decide to add this feature
later. Below this, the "HOURS' and "P =" lines show the percentage of
aircraft recovered at the hour indicated (in this case, 93 percent are
recovered 2 hours after touchdown).

The next line contains a number of statistical computations for
facilitating analysis. Of these, two are particularly interesting,
"AVG = 1,18" shows that average recovery time (for unscheduled main-
tenance) was just over 1 hour. '"TOTAL = 84.72" shows that approximately
85 hours of Operationally Ready (OR) time were lost in recovering air-
craft from the effects of the sorties.

A fighter group is somewhat more fortunate than a bomber wing in
that many fighter touchdowns require no unscheduled maintenance. This
is reflected in the next line, showing that although 227 sorties were
flown, 155 required no unscheduled maintenance, for a breakrate of
.317. The following iine shows the conventional data, except the
“SATUF N INDEX,'" which is obtained by dividing tctai men-hours by
total elapsed time. This yields the average number cf men on the
aircraft for unscheduled maintenance during recovery.

The final line is a precaution that all data may not be graphed.

RO DESCRIPTION

This program is written in standard FORTRAN IV language.
Input is from card and tape. The highest tail number to be read
from tape is read from a card ss & five-digit integer. The program
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reads the AIRCRAFT RECOVERY TAPE and accumulates the R:covery Time
Distributions to be printed.

An Array H contains the histogram of time versus frequency, and
an srray NO contains a count of frequency at each time., When the last

tail number desired has been processed, the histogram is printed.
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SIBFTC AR

OINENSION H{40,50),NO(50)
DATA BCAST/1NHe/
OATA BLANK/LNH /
REWINDG 8
READ (5,90000 MAXT
00 100 J4=1,50
NO(J)=0
D0 Y00 I=1,40

100 H{1¢J)sBLANK
NSOR (=G
NOF I X=0
MHRT=0
NGRT=0
NSUN=Q
NSO=0
NiN=2999999
HAX=-99999

150 READ (90,9100) IDAY IHR o IMNoJDAY o JHR o IMNQISCo ITNyMHR,JDoIET 1D yNC
IF (JO.NE.999) GO YO 250

200 IF (ITN.GE.MAXT) GO TO 500
GO 70 1%0

250 IF (NC.ME.2) GO TO 150
NSORT=NSORTe1
RAINTY=0
NAIN=Q
1ST=2999%%9

300 READ (8491000 IOAY IHR IMNeJJDAY o JHR ¢ JMNGISCo ITN MHRyJD 1ET 4 1DINC
IF (JD.EQ.999) GO O 378
IF (NC.NE.O0) 6O TO 350
MAIN=]
ISTislMNeeOC( IHHRO24CIDAY)
JNOL= NG00 ( JHR¢ 240 JTAY)
IF (10.80.21%0) GO YO 328
IF (10.£0.2%00) GO YO 325
IF (10.8Q.2300) GO YO 329
1ST=JN01
60 Y0 300

325 IF (NAINT.EQ.O0) JND=JNDL
RAINT=]
IF QISTIGLELISY) ISTsQST
IF (JND1.GE.JNODL JND=JND]
NHR ToRHR T+ NHR
60 70 300

390 IF (135C.NE.2) 60 YO 300
IF (RALN.EQ.0) 60 YO 309

379 IF (NAINT.NE.O) GO TO 400
NOF I X=NOFIXe ]
60 Y0 479

400 IREC=JND-18T
IF (NINLGT.IREC) RIN=IREC
1F CRARLT.IREC) RAXs=IROC




450

475
500

600

9000
9100
9300
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NSUMsNSUMe [REC
NSD=NSD+IREC®IREC
IF (IREC.LE.1440) GO TO 450
NGRT=NGRT+]

GO TO 475
J=2¢1REC/30
I=sNQtJ) o)

1F (1.GT7.40) §=40
NOtJ)=1]
H{1,J)=BCAST

IF (JD.£Q.999) GO YO 200
GO T0 150

CONT INUE
N=NSORT-NOF I X
XN=N

XSORT=NSORT
ABR=XN/XSORY
XSUN=NSUM
KSUN=XSUN/60.
XAVG=XSUM/ XN
X$D=NSD
X$D=XSD/(36C0.*XN)-XAVG*XAVG
XMINaNIN

XMAX=NAX
XNI{NaXNIN/60.
XNAX=XMAX/60.
XNHR=NMRT
XMHReXNHR/10.
KSIsXNMR/XSUN
XATe RSUN/XSOR Y
NOS=NO( 1)

00 590 J=i,49
NO(Ji=100eN0S/N
NOSeNOSeNO(Je L)
CONT INUE

WRITE (6,9300)
WRITE (6,9510)

00 600 I=1,40
1i=41-~]

URITE (6095200 ILlo(M(IL0d)odel,50),11

CONT IVE

WRITE (6,95300 (1o10202402)0(14082,26,2)
URITE (6095400 (NO(J),Je5,50,4)
WRITE (60,9580 NeRSUM . XAVG o XN IN,XRAX, XSO
URITE (6,95600) MSORT,NOFIZ,XOR

WRITE (6,95700 MR, XS] XAT
URITE (6,9%500) NEAY

AEWIND ¢

$STOP

FORMATY (19)

FORNAT (llolQolllolQo!llo.lo!Qol'lolﬁo!loll!.ll.lso
PORMAT (1MLoBSR,4GMENTIRE AIR-CRAFT RECOVERY TINE O

ISTRIBUTIONS)

———————
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9510 FORBAT (1H0,20X 4 1OHTOUCH=D0WN TIMES,50X,LLHSORTIE TYPE)

9520 FORMAT (3Xy12,4X,50A1,6X,12)

9530 FORRATY (1HOoSHMOURS 93X o IH® 1 214,5X ¢ SHHOURS 43Xy 1H®,1214)

9540 FORRAT (LXo3HP =,6X,1214)

9550 FORMAT (IHO 3NN =,14,3X 1 2HTOTAL TINE »,F10.2¢3X¢INAVERAGE =,F8.2,

* IR SHMIN=gF8.2¢3X9SHMAR = gFB.293Xs11HSTD. DEV. =,F8.2)
9560 FORMAT (1Xo13HTOTAL SORVIES,I5,3X,15,1X,
* 20HSORTIES REQUIRED NO FIX VIME.3X,12HBREAK RATE =,F5.3)
9570 FORMAT (1X,17HTOVAL MAN HOURS =,F8.1,
¢ 3N IOHSATURATION INDEX =4F5.1,
o 3IXs2IMAVE T/A (ALL SORTIES) =,FS5.1)
93500 FORMAT (1MOo14930H ITEM(S) GREATER THAN 24 HOURS)
END
SENTRY
20
slosvs ENDJOB TOTAL NUMBER OF CARDS IN YOUR INPUT DECK
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Program 5

SYSTEM RECOVERY
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V, SYSTEM RECOVERY

The retrieval of the aircraft system (two-digit) and subsystem
(three-digit) data serves sevaral purposes: it enables the monitoring
of break and recovery rates; it prov.des a set of job standards for
unscheduled maintenance; and it heips identify aircraft havii, systems
seriously sberrant from the fleet norm.

The two- and three-digit recovery program generally makes a more
satisfactory job standard for unscheduled maintenance than does the con-
ventional five-digit mcthod of determining standards. The reason is that
to maintenance and control personnel, the "job" consists of the entire
action of clearing a complaint. The two- and three-digit recovery pro-
gram produces the summary of the actions to clear the complaints.

All entries in Fig. 1& show the aircraft serial numbers. The ordi-
nate is a column eéntry count. The P = line shows the percentage of air-
craft recovery by the corresponding time in the hours row. The average
recovery follows MEAN = and this is followed by conventional ststistical
information. Total time shows total OR time lost to this system. SATU-
RATION INDEX i{as the average number of men wvorking on aysteam recovsry.

TROGRAM DESCRIPTION

Thie program {s written in standard FERTRAN IV language. Note
the necessary changes indiceted in the program listing to allov the
prograa to run on IBM Systes 360 computere.

Input {s from card and tape. The highest tail ruaber to be read
from tape and the highest unit nuaber to dbe printed sre read from a card
as five-digit integers. The progrem reads the AIRCRAFT RECOVERY TAPE as
meny times as necessary to present s chart for each unit number. The
fnformetion for as many as twenty units (s sccuculated esach time the
tape ie read through.

An atraey ITN containe the list of teil numbers versus time of
recovery for as msany ss tm'ty unite, snd an arrey MO contains a count
of number of aircraft st each time for esch type of fatlure. ihen the
last tail number desired has been processed, the charts for each type
of failure that cccurred in the current set of twenty units are printed
and the procedure is resumed for the next set of twenty units.
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310F+C SR

DATA
DATA
Cata
DATA
OATA
f OATA
o DATA
E ‘ OATA
S DATA
DATA
DATA
DATA
DATA
DATA
OATA
DATA
DELETE

DATA
00 1

READ

e e . AN S .

=174~

- OIMENSICN [TB(203 4 NA(201,MHRT(20) 4MIN(20) o MAX{20) yNSUM(20),NSC(20)
§ DIMENSION 1TN(50,20,200)4MG{20.20)
OIMENSION NTL{10)NTZ2(1C),NT3(10) NT4(10)

KLANK/IN /
iZi/en 0O/
122764 0O/

123/4K 000/

NTL{1)/<H0000/4NT1{2)/4HOOCL/ NTL(3)/4H0002/NT1(4}/4H0003/
NTL(5)/4HO004/yNT1(6)/74HO00S/ NTL(T)/4H0006/,NTL(8)/4HO00T/
NY119)/64HO0008/,NTL(10)/4HTG003/
NT2(1)/764H0000/:NT2(2)/6H0010/,NT2(3)/4H0020/,NT2(4)/4H0030/
NT2¢5)/4H0040/4NT2(6)/6H00507¢NT2{T7)/64H0060/,NT218)/4H0070/
NT2(9)/4H0080/,NT2(10)/4K0090/
NT3{1)/4H0000/,NT3(2)/4H0100/,NT3(3)/4H0200/+NT3{4)/6H0300/
HT3{S1/74HCEI0/¢NTI(61/46HO0500/ ¢NYI(T)/4HOE00/Mi318)/4HOTOO/
NT3(9)/4H0800/,NT3(10)/4H090G/

NT4(1) /4HO000/+NT4(2)/46H1000/ 4NT4{3)/4H2000/¢NT4(4) . '€H3000/
NY&L5)/4HAC00/ 4 NTA(6)/4H5000/ 4NT&(T)/4H6000/NT4(8)/4HT000/
NT4(9)/4KB00C/ NT4{10)/4HS000/

EVERYTHING BETWCEN THE ASTERISKS IF THE PROGRAM [S TN BE RUN

ON A HACHINE THAY ALLOWS FEWER THAN FIVE HOLLERITH CHARACTERS/NOROD.

C

c

C  THESE CARDS SI(QULD BE REMOVED TO RUN ON ANY IBM SYSTEM 360 COMPUTER.
CO0030008000800380L 40838 083000800000808¢8800408008

120/5H0000 /
I=1,10

NTICI)=NYL(T)-120
NT2(T)=NT201)=-1120
NT3(E)=NT3(1)-120
NT&(T)eNTA(E}=-120
1 CUNTINUE
Co8028080009000886000006000840808008¢002883008088%38
MIT=20

(5,9000) MAXT,MAXYU

| NITa-NIT

| S0 REWIND @
NITsNITeMIT
IF (NIT.GT.MAXU) STOP
0C 100 Kel MiT
ITO(X)=0
NHRT (K )=0
NSUM{K )=0

NSD(K)=0

NA(K)=0
NINIK)=999999
MAX(K)==99999

00 100 J=1,20
K0tJ,K)=Q

00 100 I=1,%0

100 JUNCIoJoK)=h ANK

NSORTe)

NOF [ X=0




NGRT=Q
150 READ (8,9100) IDAYINR,IMNoJOAY ) JHRyINNoISColTa,IT3,1T2,1T1,

® NHR ¢ NUF o JDo IET o ID¢NC
ITA2[T1¢100(1T2+100(1T732100[T4))
RAINT=C

NSOR=0

iF tJD.NE.99%) GO T0 250
200 IF (ITALGE.MAXY) GO YO S00
G0 10 1%
250 1F (NC.EQ.0) 60 TO 310
IF (NC.NE.2) GO TO 150
NSCRT=NSORT+]
NSOR31
MAIN=Q
300 READ (849100) IDAYoIHR IMNeJDAYoJHR ¢ JMNo ISCoITH 173,172,171,
L MHR ¢NUF ¢ JDL EET, ID,NC
1F (JD.EQ.999) GO TO 3715
IF (NC.NE.O) GO VO 350
310 CONTINUE
MAIN=}
IF (1D.EQ.2150) GG 7O 325
IF (ID.EQ.2%500) GO TO 325
IF (10.EQ.2300) GC VO 325
IF (10.EQ.110) GO TO 325
G0 TO 340
325 MAINT=]
KaNUF-NIT
IF (K.LE.O) GO TO 340
IF (K.GT.M[TV) GO TO 340
FTNOeNMTLIIITEOL)oNT2(IT241)NTI(ITI4¢1)eNTH{ITAL)
IF (ITA.GE.10) GO YO 330
ITNO=IZ1-1TND
GO 7O 33¥s
330 IF (iTA.GE.100) GO T0 332
ITNO=122-1TNO
60 70 335
332 IF (ITA.GE.1000) GO TO 335
1TNO=123-1TNO
335 CONTINUE
NA(KD)=NALK)o]
MHRT (K)o MHRT (K ) ¢ MHR
ISTlaiMNe OO ( IHRO2401DAY)
JNOL=2JMN+ 600 JHR+24 % SDAY)
IREC=JNDL~ISTI
IF (MINIK).GT.IREC) MIN(K)aIREC
IF EMAXEK) LT IREC) MAX(K)=IREC
NSUR(K ) =sNSURIK) *» 1REC
NSD(X)=NSD(K) ¢ IREC*IREC
JelET/30
338 JsJel
IF $J.6T.20) J=20
IsRO(JoK) o1




339

J40

3%0
3715

500

550

600

et oS 2ta N oo S SR

IF (1. LE.50) GO TG 339

IF 1J.LT7.,20) GC TO 333
CONTENUE

NOiJoK)m]

ITN(LoJeX)=iTNO
iT8(K)alTR(K)¢])

IF (NSOR.EQ.0) GO TO 150

GO T0 300

IF (1SC.NE.2} GO YO 300

IF (RAIN.EQ.0) GO VYO 300

IF (MAINT.EQ.O) NOFIX=KNOFiXel
1F (JD.EQ.999) GO TO 2¢O
60 10 190

CONTINUE

N=NSORY-NOF I X

XNsN

XSORT=NSORT

KBR=XN/XSORT

D0 100 X=) H}T

NUTaNETeK

IF (17B{K).EQ.C) GO TO 700
M=NA(K)

XNsN

ASURSNSUMNIK)

XSUN=XSUM/60.

XAVG=ASUN/ XN

XSO0=NSD(X)
XSO=XSD/(3600.*XN)-XAVGEXAVG
XMINSRIN(K?

NNAXSHAX(K?

XMAX=NMA X

(F (NMAX.GT.,60) NMAX=60
NMAXS=alMAX /3

XMIN=XKIN/6O.

XMAX=XRAX/60.

KMHRsNMRTIK)

AMHR=XMMR/71Q.

XSTsXMHR/XSUM
XATsXSUN/XSOR T

NOS=NC(1,K)

00 %350 Je}.20
NO(JoK )=l OO®NOS/N
NOS=NOS+NO{Je 1K)

CONTENUE

HRITE (6,9%500) NUT

00 600 [=1,%0

1151~}

WRITE (609520) 11,0 ITN(T1odeK)oedml,20?
CONT INUVE

MRITE (6¢9530) (191=3,57,3)
HRITE (6493540) (NO(JsK)od=l,20)
WRETE (609530) NoXSUMy XAVG,XMIN,XMAX, XSO
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WRITE (6,9560) NSORT,NOFIX,XBR
WRITE (699570) XMMRo XS oXAT
700 CONTINUE
GO 10 50
9000 FORMAT (21%)
Q100 FORMAY 18Xy I0e212:500312:8X 0611919 K o 0o1%¢2030iXelSeiXoll)
9500 FORMAT (1HL935Xo1SHSYSTEM RECOVERY +/77¢35Xo 11HUNIT NUMBER,IS)
9%20 FORBAT (3Xo[2,4X020(1XoA4))
9530 FGRMAT (1MHO,OHHOURS LT,19(1X,14).8H GT ST7)
9540 FORMAY (1Xo3H? =,5X41915,3%X:15)
9550 FIRMAT (1HO3IHN 3 ,14¢3X¢12HTOTAL TIHE #¢Fl0.2¢3XyFHAVERAGE =,F8.2,

& INySHNIN=cFB.2,3X ) SHMAX o= 3F8a2¢3Xy1IHSTD. DEV. =,F8.2)
2560 FORMATY (1Xo13HTOTAL SORTIESel5¢3Xe15¢1X,

he 284SORTEIES REQUIRED NO FIX TIME.3X,12HBREAX RATE =,F5.3)
9570 FORMAT (1X,1THTOVAL MAN HOURS =oF8.1,

L 3Xg LEHSATURATION INDEX =oF5.1y

* 3Xo2THAVE T/A (ALL MAINTENANCE) =,FS,.1)

END
SENTRY

20 15

$18SYS ENLDD TOTAL NUMBER OF CARDS IN YOUR INPUT DECK
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Program 6

WORK CENTER RECOVERY
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VI, WORK CENTER RECOVERY

THE RECOVERY PROGRAM

The work-center data the recovery program produces are: the
touchdown time, the time the work center began the first job and
ended the last job, the ..umber of people at work in each %-hour trial
period, as well as the conventional AFM 66-1 data. In plotting the
data, touchdown time is set to zero, and the data are plotted from
this point in time. The program computes not only the percentage of
aircraft still not recovered each %-hour period, but also the percent-
age of aircraft being worked on duri. g each perind.

Figure 17 is a plot of one month's data. We see that 227 sorties
were flown, resulting in 10 requests for Work Center number 1. The
matrix shows how these 10 demands were met: one hour after touchdown
there were 10 times when a 3-man team was required, etc. By following
along the two lines PCB and PBF, we can compare the percentage of
aircraft yet to be recovered (PCB) with those actually being worked
on (PBF) at each point in time.

Among the facts revealed are that, although 80 pe:cent of the
aircraft are recovered within 1 hour after touchdown, by 1% hours,

30 percent are still being worked on. Note, too, that the work center
may not work on 100 percent of the aircraft a% all times.

It is worthwhile to point out that a number of analyses become
possible with work-center data of the type described. Because touchduwn
times are on each card, we can compare periods of light and exceedingly
heavy loads, thus determining the impact of load on the work center.
We can isolate special exercises for similar comparison. We can
determine the effects of time of day, or day of week. PFurther, ve
can isolate specific sorties in which the aircraft was not touched for,
say, more than six hours, and determine why by referring to the
Aircraft Recovery time distributions (Program 4) and the System
Recovery Program (Program 5). Thue we begin to get at the heart of
those factors (msoning, scheduling, and performance) that affect the
operationally ready rates.
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FLIGHT PROGRAM DESCRIPTION

This program is written in standard FORTRAN IV language. Note
the necessary changes indicaced in the program listing to allow the
program tc run on IBM System 360 computers.

Input is from card and tape. The highest tail number to be read
from tape and the highest unit number to be printed cre read from a
card as five-digit integers. The program reads the AIRCRAFT RECOVERY
TAPE as many times as recessary to present a chart for each unit number.
The information for as many as twenty units is accumulated each time
the tape is read through.

An array ITN contsins the counts of crew size versus response time
for as many as twenty nnits, array ZMN contains the mean crew size
versus time for each unit, and arrays NCB and NFX contair counts of
aigabled aircraft and aircraft being fixed at each time £>r each unit,
When the last tail number desired has been processed, the charts for
each type of failure that occurred in the current set of twenty units
are printed and the procedure is resumed for the next set of twenty

units.
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SlOFTIC FO
DIMENSION TTN(15925¢20)oNCB1295920) ¢NFX(25,20)
DIMENSTION INO(25,20) ¢ IMN{25,2C) ¢NREQ{20),MHRT(20)
OIMENSEION NYL1(10),NT2(10) ATI(1D)NT4(10)
OATA NLANK/LH /
DATA [Z1/4H 0/
OATA 122/4K 00/
OATA [23/4H 000/
DATA NTLE1)/74N0000/¢NTLIZC)/4HO00L/ (NTL(3)/74H0002/ ¢«NT1(4)/4H0003/
DATA NT1(S5)/74H0004/NTL{6}/76H0005/4KRTL(T)/764H0006/,NT1(8)/4H000T7/
DATA #TLi9)/4H0008/,NT2(10)/74H000%/
DATA HT2(1)/74HO000/NT2(2)/4HOCL0/ (NT2(3)/4H0020/ NT2(&)/4H0030/
DATA NT2(5)/74H0060/NT2(6)/4H0050/ ¢NT2(T7)764H0060/NT2(8)/74H00T0/
DATA NT2(9)/74H0080/,NT2(10)/74K0090/
DATA NT3{1)/4H0000/,NT3{2)/7/64H0100/,NT3(3)/74H0200/+NT3(4)/4H0300/
DAYA NT3(5)/4H0400/NT3(6)/4H05007¢NT3(T)/4H0600/¢NT3(8)/4HOTO00/
DATA NT3(9!/4H0E00/,NT3{10) 7410900/
DATA NT&(1)/4H0000/NT%(21/4H1000/ NT4(3)/74H2000/+NT4(4)/4H3000/
CATA NT&(S5)/4MH&000/NT&(6)/74H5000/ ¢NT4(T)/74H6000/NT4(8)/4HTO000/
DATA NT&{9)/4MHB8000/,NT4(10)/4HE000/
C DELEVE EVERYTHING BEVTWEEN THE ASTERISKS IF THE PROGRAM [S TO BE RUN
C ON A MACHINE THAY ALLOMS FEWER THAM FIVE HOLLERITH CHARACTERS/WORD.
C THESE CARDS SHOULD BE REMOVED TO RUN ON ANY IBM SYSTEM 360 COMPUTER.
(02 808C 1200 0E008 S0 RER IR OSSR 00 20300 EE 00040 S0 EED
DAYA [20/SH0000 /
DO 1 121,10
NTLCGI)=NTACEN-120
NT2¢1)=NT2(1)-120D
NT3C(I)=NTI(ID~120
NT&(1)=NT&(T)~-120
1 CONTINUE
COS L0800 E G000 00CRGH0086CE S80S SOSCS2SS0S
Ni7=20
READ (5,9000) MAXTY MAXU
NiT==MIT
SO REWIND 8
NiTeNiTeR]T
IF (NIT.GT.RAXU) STOP
00 100 K=],M1Y
WMRT (K ) =0
NREQ(X ) =9
00 100 J=),29
lm‘ Joll"0.0
2NNt I 0=0.0
NCB(JeX)e0
b JIFMSL)
00 100 I=1,1%
100 LTN(LeJeRI=0
NSORT=0
1950 READ (8,9100) I10AYIHRINNJOAY o IR o JNN, ISCo1TA,
* RMNR o NUF o JO, LET, IDoNC
I (JO.NE.99¢) GO TO 290
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200 IF (ITA.GE.MAXT) GO 7O S00
GO 70 150
250 IFf (NC.NE.2) GO YO 150
NSORT=NSORT+]
RAIN=O
ITO®JMN+GOS{IHR ¢ 248 JDAY)
300 READ (8,9100) IDAY IHR,IMN,JDAY,JHR o JMN, ISC,ITA,
] MHR ¢y NUF ¢ JOo IET o IDoNC
IF (JD.EQ.999) GC TO 200
IF (NC.NE.O) GO TO 350
310 CONTINUE
MAIN=1
IF {1D.EQ.2150) GO TO 2325
IF (10.6CQ.2500) GO Y0 325
IF (10.£EQ.2300) GO TO 325
1F (10.EQ.110) GO YO 1325
GO YO0 300
329 K=NUF-NIT
IF (XK.LE.O0) GO TO 300
IF (K.GT . MIf) GO TO 300
NREQIK)=NREQ(K) ]
MHRTEX ) = NHRTEK ) ¢ MHR
ISTi=MNeoO®{ [HR*24¢1DAY)
JNDLI=JMNG S0 JHR* 248 JOAY)
REC=ISTL-ITD
o= TREC/30+1)
Jils JelET/S
IF (J.67.29%) u=25
IF (J1.67.2%5) Ji=25
f1elSC
ETNETodoeX)mfTNtTgdoK)e}
INOCJ K)aINO(JyK) L. 0
li=]
IRNLG Y K I ZNNC I X)e2
00 330 J42=),J1
330 MTA(J2.K)NCBLI2,K)0])
DO 332 J2=J4J1
Nt (J2eRI=NFXI2¢K) 0]
332 NOC{J2,KISNOCEJ2,K)-1i
60 Y0 300
390 IF (ISC.NE.2) GO TO 200
IF (MAIN.EQ.O) GO YO 300
3ITS IF (JD.EQ.999) GO t0 200
60 10 190
500 CONTINUE
DO 700 Ksi N1Y
NUTeNniTR
KNHR e NNRT K )
ARNR=XMNR/10.
NeNREQ(X)
I1F (NJ.EQ.O) GO TO Y00




10

600

T20

9000
100
93500

310
9320
%30
%3S
9530
9560
370
9300
9390
9600
%10

SENTR
20

siasy
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IN=N

ISsNSORY

IP=IN/LS

00 S10 Js),25

IMN( I oKD ZMNE I K) /INGL J,K)
NCB(JoX)=100SNCB(J,K) /N

NEXLJK)sLO0CNF XL I ) /N

D0 510 1s]1,15

LalTNC(TodoKk)

TINCT 9 JoK) = NL ANK

IF (L.EQ.0) GO T0 510

LesL/10

LisL=100L4

TINIsNTI(L3¢ddenNTA(LG])

IF (LeLT.10) 1TNLI=123-1TNI

ITN(loJeK)=1TN]

CONTINUE

MRITE (6,9500) NUT

MRETE (&49510) INTIL]I),1=2,10)

00 600 1s],15

li=16~1

WRITE (695200 Tl o(ITN(LLoJoK) o d=]l,25)

CONT INUE

WRITE (0:9535) (IMNCJU KD od=1425,2)

WRITE (609550) (NCBlJ K)od=],25)

MRITE (6,9560) (NFX(JeK)oJd=l,25)

MRITE (6,9570) NSORY

WRITE (649580) N

MRITE (6,9990) I°

WRITE (6,9600) XMHR

MRITE (6,96100

CONTINUE

GC Ty %0

FORNAY (21%)

FORMAT (OX o000 20200403 020X o000 1000 10o15,213:1X01S5e1X,11)
FORMATY (1ML 10X OANUNIT ql4 2R 29NFLIGHT-LINE DEMANDS FROR TINME,
L 1Xo26H0F TOUCKH-DONN ( TD=(Q MOURS))

FORBAT (1HO IR 2MO00 s F( OGN A2) 90K 2H10, 06X 2HIL 06X IH12¢)
FORNAT C(1IMO,2X002,3X:2%5(2X,A2))

FORMAY (1MO,TX,2910)

CORMAT (IMOOMREAN IR, L3(Fa, ] ,4X))

FORMAT (I1MOAMPCB=, X, 25(1X,120)

FORMAY (1K, 6HPOFe,3X,2%(1%,13))

FORRAT CIMO 101N, 13#ASORTIES FLOWN)

FORMAT (LXKl 10, ITHREQUESTS ON UNITS)

FORNAY (4X,IQMTME PROBABILITY OF BEING REQUESTED 1S Fe.2!}
FORMATY (4N, I TNTOTAL MAN-HOURS =,fb.1l)

FORMAT (4X,02NK{PCO=PERCENT OF CRIPPLED BIRDS STILL SICN,.,
] 2R JANPRFPERCENT CF BIRDS AEING FIXED.))
END
v

19 30

$ ENDJIOB
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Program 7

FAILURE LIST
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VII, PFAILURE LIST

The Failure List program provides a visual history cf break-rate

information, The break-rates are inferred from unschedulad maintenance

performed (Fig. 18).

The unscheduled maintenance is produced by having the recovery

program search each sortie for unscheduled maintenance (by two- or

selected three-digit systems, or both).

Each time a fix is encountered,

it is recorded under the appiupriate system number,

FAILURE LIST

OAY
0.3%
0.34
Q.34
0.38
0.42
0.42
0.43
0.355
0.5%
0.585
0.6%
0.65
0.65
1.34
1.40
1.43
1.57
1.60
2.43
2.65
3.43
3.50
.65
3.5
4. 43
‘. ”
6.00
1.00
7.43
7.5%
8.5%
’. 3’
9.37
9.59

10. 3¢

lo. ‘l

10.65

11.34

11.42

11.9%

13.00

14.34

14.34

14.30

14.58

14. 99

15.4)

15.43

12.88

15.69
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Fig. 18
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PROGRAM DESCRIPTION

This program is written in standard FORTRAN IV language.

Input is from card and tape. The times to start and stop printing,
the number of -ases, and the number of different tail numbers to be
listed are read from a card. The times to start and stop contain four
characters each, including decimal point; the number of tail numbers
(less than 1000) and *he number of bases (less than 10) are each read

as four-digit iategers. If the number of bases is zero or blank, all

bases will be listed; otherwise, a card contaiving the specific base

numbers to be listed is read, with each base number entered as @ three-
digit integer. If the number of specific tail numbers to be listed

is zero or blank, all tail numbers will be listed; otherwise, cards
each containing 24 three-digit integer nuambers identifying the specific
tail numbers are read. The program then reads the original PLANET

ABC tape and prints the time, unit, and tail numbter for all failures

concerning the specified bases and tail numbers.
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SIBFTC FL

100

200

300

350
3715
400
425

450

4715

500

600

650
100

800

9000
9010
93500
9510

CIMENSION IBSC10),ITN(1000)IST(1000),ISTN{1000)
NT=0

NFR=Q

REWIND 9

READ (35,9000 TVO,TENDyNBASE,NTAIL
IF (TEND.EQ.0.0) TEND=1.0ELO

IF (NBASE.EG.O0) GO TO 200

READ (5+9010) (1BS(I),1=],NBASE)
IF (NTAIL.EQ.O0) GO TC 300

READ (549010) (ITN(I),I=1,NTAIL)
READ (9, LloLZd.J.UnLS.Lb.L?,LB,I.Q.LlO.Lllel'
IF (L2.€Q.3) GO TO 100

IF (L2.EQ.1900) GO TO 400

IF (L2.€Q.2150) GO TO 600

IF (L2.€Q.2300) GO TO 600

IF (L2.£Q.2500) GO TO 600

IF (L11.LE.O0) GC TO 3GO

00 375 I=]l,L11

READ (9) 11

GO T0 300

IF (NBASE.EQ.0) GO TO 450

D0 425 I=1,NBASE

IF (18S(I).EQ.L8) GO TC 450

GO TO 3%0

IF (L11.LE.D) GO TO 300
Lil=Li1-1

READ (9) 11

IF (NTAIL.EQ.0) GO TO 500

DO 475 [=1,NTAIL

IF {JTN(I)EQ.11) GO VG 500

GO TO 3%0

NT=NTel

ISTINT)=L]10

ISTNINT)=) §

G0 T0 3%0

IF (T.LT.T0) GO TO 350

IF (T.GT.TEND) GO TO 1CO

00 650 I=1,NT

IF (1ST{1).EQ.L10) GO TO 700

60 Y0 350

Il=ISTN(])

NPR=aNPR~-|

IF (NPR.GT.0) GO TO 800

NPR=50

WRITE (6,9500)

WRITE (6,9510) T,L8,11

GG 70 3%0

FORMAT (2F4.0,214)

FORMAT (24137)

FORMAT (1H1,6Xo 12HFATLURE LIST,/744X,15HOAY UNIT
FORMAT (3IXeFb.2+2(2Xe113))

TNO)
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END
SENTRY
0.0 0,0 ¢ 40

1 2 3 4 5 9 9 )0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
27 28 29 30 31 32 13 34 3% 36 37 38 39 40 41 42 ¢3 44 45 46 67 48 49 50

$18SYS ENDJOB TOTAL NUMRER OF CARDS IN YOUR INPUT DECK
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Program 8

COST/EFFECTIVENESS

N
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VIII, COST/EFFECTIVENESS

The Cost/Effectiveness program reports the results of dividing the
SITE and Logistics costs by the effectiveness. The measure of effec-
tiveness is derived by subtracting the SITE(s) downtime from the total
SITE(s) time for the simulated pcriod; site time may be initialized to
specify any time period, as well as base, or for the entire fleet of

weapons,

INITIALIZATION

Table 5 lists the initialization requirements. Thirty-six arrays
are used. Only twelve require values, however.

For initialization fcrmats the user may use the example data
(which are strictly hypothetical) contained with the program listing

or refer to Part 1, Section Il for the initialization instructions,

QUTPUT ZROGRAM

The input to the program is the tape generated by the ABC simulator.

The input tape ccnsists of a l2-variable label record and is sometimes
followed by a l0-variable detail re ord,

Any change to the personnel, equipment, or spare part quantities,
after the initial assignment, causes a message to be printed. The

wmessage contains the quantity and type resource, the base, the cost,
and the simulated time,

PERMANENT VARIABLES

EBASE - number of bsrses

SUM - site cost (by base)

PSUM - personnel cost (by base)
ESUM - aquipment coast (by base)
SSUM - spare part cost (by base)
SITE - number of site types

COST - cost per site type

QTY - quantity of each site type
PTYPE - number of personnel types
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Table 5

VARIABLE DESCRIPTI N AND INITIALIZATION: COST/EFFECTIVENESS

[Array Number
- of Anviburl
Naber Mode  Jiniilize 1o '3'.'.':.".': ..::.'m "'sm'
Acray of IF looting| 19-22|27-30 § List Varigble
PNumber [Subscripti lintegee Point | Zero [Vaive [Table] Cal J fows) [{cols.) | Packing Description of Varigble to Be Initialized Nome [Entity [Artribute

i 0 1 Number of bases to be analyzed EBASE £

2-7 1 4 1

8 0 1 Number of site types SITE E

9 1 F v 8 Cost of each site type COST A
10 2 1 v 3 8 Quantity of each site type qry A
1 0 1 v Number of personnel types PTYPE E

12 1 F v 11 Cost of each personnel type PCOST A
13 2 1 2 1 11 PQTY A
14 0 1 v Number of equipment types ETYPE E

15 1 F 14 Cost of each equipment type ECOST A
it 2 1 Z 1 14 EQTY A
17 [} 1 v Number of spare part types STYPE 3

18 1 F 17 Cost of each spare part type SCOST A
19 2 1 4 1 17 5QTY A
20 0 : F v ENDSIM or end of report FINSH | E
21-27 0 1 4

20 H F 4 1

9 0 ¥ H

30 1 r H 1

| n ° r |2

»n i 2 1

» 0 r H

» [ F H

3] 0 1 v Ineect code 0" = Base statiatice, nxer |« '

"1 - Enttre fleet
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PCOST - cost per personnel type

PQTY - quantity of each personnel type
ETYPE - number of equipment types
ECOST - cost per equipment type

EQTY - quantity of each equipment type

STYPE - number of spare part types

SCOST - cost per spare part type

SQTY - quantity of each spare part type

FINSH - report time

SITID - first variable of detail record i
CODE - second variable of label record

BASE - sixth variable of label record

V1l - seventh variable of label record

V2 - eighth variable of label record

V3 ~ ninth variable of label record

ETIME - twelfth variable of label record

TST - total site time by base

TTST - total site time for fleet

NOR - total site downtime by base

TNOR - total site downtime for fleet

CEFT - cost/effectiveness by base

TCEFT - total cost/effectiveness for fleet

TSUM - total logistics cost for fleet

FLEET - flag to determine if statistics are by base or for fleet
FOLOW - flag to determine if detail record follows label record

SETS

NAME SET USED FOR »)RK ENTITIES

ONE SUBSCRIPT
RANKED BY SITE ID NUMBER |

OWNER SIMSCRIPT SYSTEM
MEMBER WORK: 1ID = gite ID number
START = downtime of site

STOP = uptime of site
CT100 = count of 100 records
CT200 « count of 200 records




c
+7 WORK 8 )
.  §
* T
* T
* |
¢ 4
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®
*
*
*
*
L J
¢
*
*
*
*
®
*
L 4
[ )
*
*
*
*
*
*
L J
*
[ J
[
L ]
.
*
*
SISFTIC MALIN
PAIN ROUTINE

RECORD DOWN TVIME OF SITE

10 1
START 2
stop 3
CT7100 &
Cr200 3
PSET o
SSET 7

o ot ot on V] NN om
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LEBASE
2FSETY
ILSET
4SUM
SPSuM
6E SUM
TSSUM
8SITE
9COST
10Q7Y
LIPTYPE
12pCOST
13PQTY
L14ETYPE
1SECOSY
16€QTY
L7STYPE
18SCOST
19sQTv
20F INSH
2181710
22C00E
2IBASE
24v1
2%v2
26v)
2TETINE
20187
291 7sY
JONOR
3J1TNOR
J2CEFT
3TCEFRTY
T SUN
ISFLERY
JoFOLOW

SET 1

OOQO-O—OPOOOOOOOQN—H\NU—MIU-MN—MU--U-—-M
—-ﬂ"ﬁﬁﬂ‘ﬂ---ﬂ-ﬂ-—"——‘ﬂ-—‘nﬂﬂ'ﬂ'ﬂ—n—-

INPUT -~ ABC SINARY QUTPUT TAPE

C

C PLANET ~ COST/EFFECTIVENESS PROGRAN
C

C

REWIND 9

LET XFLAG = O
1 IF (FOLOW) EQ (1)y GO 7O )
READ LABEL RECORD
2 READ (9) B0o02000000,08:10017,18,19,110,811,112

” o

STORE 12
STORE 16
STORE 17
STORE 1¢
STORE 19

in CO0C

STORE 111 In
STORE 112 N

60 70 S

8AsE
vi

v2

v3
fOLOw
ETime

1D




b N alal

(N ala)

10

20

30

100

200

1200

1210

READ DETALIL RECORD

RE2D (9) llollo"olQol5o|60'7ol.oF9oFlO
LEY FOLOW s O

GO v0 2

IF (ETIME) GE (FINSHM), GO TO 990
IF (KFLAG) EQ (1), GO TQ 8

IF (ETINE) EQ 10.0), GO TO 8
CONPUTE INITIAL LOGISTICS COSTS
CALL LmPuY

LET KFLAG = |

TEST FOR RECORD YVYPE

IF (COOE) €qQ ¢ 3)y GO TO 990
IF (CODE) €0 ( 10), GO TO 10
IF (CO0E) €Q ¢ 20), GO O 20
IF (CODE) EQ { 30), GO TO 30
[¢ (COOE) €Q ¢ t00), GO YO 100
IF (CODE) EQ ( 200), GO TO 200
IF (CODE) EQ (1200), GO 7O 1200
(F (CODE) €0 (1210), GO YO 1210
IF (COOE) €EQ (1220), GO TO 1220
G0 10 1t

INITIAL PERSONNEL QUANTSITY
IF (PQTYIBASE, VL)) LS (Vv3), LET PQTVIBASE, VL) = V)
60 70 1

INIVIAL EQUIPNENT QUANTITY
(F 1EQTVUOASE,V1)) LS (v3), LET EQTY(BASEsVL) « V)
Gu 10 1

INLTIAL SPARES QuaAnTITY
IF (SQUV(QASE,VI)) LS (V3), LEY SQTvisAsE,vl) = v)
60 70 1

OERAND aRRIvAL
CALL DOWN
60 70 1

€ND OF NAINTENANCE .:
CalL v
0 Y0 !

CHANGE In PERSUNNEL

LET VALUE « FLOATIVI) o pCOSTIVR)
LET PISURIBASE) = PSURIBASE) o vALUE
CALL PREPTIVALUE)

60 70 1}

CHANGE 1N SPARE PaRTS

LET VALUE = FLOATIVI) o 3COSTIVR)
LET SSUN(BASE) o SSUNIBASE) o VAl uE
CALL SaervivaLug)
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GO fo 1!

CHANGE I[N EQUIPNENT

1220 LEV VALUE = FLOATIV3) * ECOST(V2)
LEY ESUM(BASE) = ESUM(BASE; ¢ VALUE
CALL EREPT{(VALUE)

GO 10 1

END OF SIMULATION
990 CALL DONE

END

S$IBFYC COmPUT

SUBROUT INE COMPUT

c
C COMPUTE INITIAL PERSONNEL COSTS PER BASE
D0 YO 10, FOR EACH EBASE |
00 YO 9o FOR EACH PTYPE J
LET PSUM(I) = PSUMIT) ¢ (FLOAT(PQTY(L,:J)) = PCOST(J))
9 LOOP
10 LGgP
C
c COMPUTE INITIAL EQUIPMENT COSTS PER BASE
DO TO 20y FOR EACH EBASE 1
DO 70 19, FOR EACH ETYPE J
LEV ESUMITL) = ESUM(I) ¢ (FLOATIEQTY(I,J)) * ECOST(J))
19 LogpP
20 LeoP
C
c COMPUTE INITIAL SPARE PART COSTS PER BASE

i 00 Y0 30, FOR EACH EBASE I
09 TO 29, FOR EACH STYPE J
LEV SSUMUI) = SSUMIT) ¢ (FLOAT(SQTY(I,J)) * SCOSTtJ))
29 LOOP
30 LooP
RETURN
END
*|BFIC DGWN
SUBROUTINE DOWN

c

C OEMAND ARRIVAL

¢ RECORD DOWN TIME GOF SITE

c READ DETAIL RECORD

c

X READ (9) H1le1200139040015016417,18,F9,F10
LET FOLOW = O
STORE 1 IN SITIO

c

C VEST VO SEE IF SITE IS ALREADY DOWN
FIND FIRST, FOR EACH WORK OF SETI(BASE), WITH (IDIWORKR)} EQ (SITIO)

Xy 1F NONE, GO TO 10

LET CTI00(n (K) = CTI00(WORK) ¢ 1}
RETURN

C

10 CREATE WORK
LEY JO(WORK) = SITID
LET START{WORK) = EVINME
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LEY CYIOO(WORK} = |

FILE WORK [N SET(BASE)
RETURN
END
¢iBFTC UP
SUBROUTINE UP

END OF MAINTENANCE
RECORD UP TIME OF SITE
READ DETAIL RECCRD

X OVOOOMO

READ (9) 1100283416015 16017,184F9,F10
A LET FOLOW = O
{ ' STORE 11 IN SITID

[m N el

; YEST VO Stk (F THIS IS LAST OUTSTANDING DEMAND FOR SITE

! FIND FIRST, FOR EACH WORK OF SET(BASE), WITH (IDIWORK)} EQ (SITID}
[F (CTI00(wGRK)) £Q (L) GU TO 1O

LEY CT200(wORK) = CT200(wORK) ¢ 1

IF (CT200(WORK)) LS (CTI0CIWORK}), RETURN

10 LET STOPIWORK) = ETIME
LET NOR(BASE) = NOR(BASE) ¢ (STOP(WORK) - START(WORK})
REMOYE WORK FROM SET{BASE)
DESTROY KORK
RETURN
END
*I8FTC DONE
SUBRCUTINE DONE

¢
c COMPUTE SITE COSTS AND TOTAL SITE TIME PER BASE
C
DO 7O 10, FOR EACH EBASE |
LET TOTAL = 0.0
DO TO 9, FOR EACH SITE J
LET SUM(E) = SUMEE) + (FLOATIQTY(1,J)) & COST(J))
LET TOTAL = TOTAL ¢ FLOAT(QYY([,J))
9 LCOP
LEY TST(I) = TOTAL & FINSH
16 LOOP
c
¢ COMPUTE NOK TINE FOR OUTSTAND ING DEMANDS
: c
f D0 TC 20, FOR EACH EBASE |
i 19 IF SET(I) IS EMPYY, GO TO 20
‘ REMOVE FIRST WORK FROM SETil) ;
! LEY NOR(E) = NOR([) ¢ (FINSH = START(WORK)) !
DESTROY WORK f
GO 10 19
20 LOCP
¢
c TEST TO SEE IF STATISTICS ARE BY RASE GR FOR ENTIRE FLEET
YF (FLEET) NE (0), CALL SUMRY
¢

D0 VO 30, FOR EACH EBASE |
LET CEFT(I) s{SUMII)*PSUMLTICESUMIIIeSSUMITI)/ (TSTL1)=NOR(I))

|
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30 LJo?
CaLL ouTeuy

RERIND 9
Cal EXIT
N0
*1JFTC SUMRY
SUBROUTINF “UKRY

C CORPUTE STLTISTICS FOR ENTEIRE FLEET

00 VO 10, FOR FACH EBASE |
LET TSUM = TSUM & SURCEI+PSUN(T) ¢ESURCTISSUNTE)
LET TNOR = TNOR ¢ NOR‘1Y)
ET TTSY « TYST o TS$¥(1)
0 LoOP

LEV TCEFT = TSUM 7 (TYTST=-TNOR:
CALL TOUY
REWEND )
CALL ExxT
END
SISFETC PREPT
REPORTY PREPTIVYALUE)

X €08 TYPE ¢e¢ PERSCIEL AT BASE oo CLITING 3essss, 08
X v3 v2 BASE VALUE
END
X
TINE & 988, ,8000% ix
ETINE
END

CIBFTC EREPY
REPORT EREPT(VALUE)

X sss  TYPE &6 EQUIPMENT AT BASE eoe COSTING ssedes 00
X v) v2 BASE VALUE
END
X
TINE = 800,0030¢ O
ETIRE
END

SIBFTC SREPY
REPORT SREPT(VALVE)

X €08 TYPE o9% SPARE PART AT BASE oee COSTING ¢2esse, 00
X v3 v2 SASE VALUE
END
X
TINE = 800,0000¢ 1 X
ETINE
€N0

SISFTC CUTPUY
REPORT OUTPUY
X COST/EFFECTIVENESS FO

X BASE ¢ss o
X 1
| FOR EACH EOASE I
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END
X
R *4¢,.2008s SIMuLat €D Davs 5
FINSH
...‘.’.‘. 4 X
CEFT¢(I)
X
END
*I18FTC YOUT
REPORT TOUT
4 COSTY/¢¢ FECYIVE NES S FO
¢
X FLEET = s
X
€N0
X
R 236 ,80000 St MyLat €0 Oavgs 5
FINSH
8889, e K
YCEFT
END
SENTRY MALN
| 3
1 g R 2 BASES
2 11 2 2 !
8 OR 2 SITES
9 1R 2 8 (06.2) casrt
$0.00
2%.00
i0 2 R 2 1 2 8 R N 2016}
v ]
4 A
11 0 R é PERSON
12 1 R 6 11 106.2) PCOSTY
12.00
12,00
14,00
14,00
16.00
14.00
2 1 2 | 6 11
14 O R 4 EQUIP
15 I R 4 146 {106.2) ECOSY
$.00
%00
10.0¢C
i3.00
16 2 2 2 1 4 14
i7 0OR b SPARES
19 1 K S (06.2) scosy
1.00
2.00
3.00
4,00
5.00

i9 2 2 1 s 17




20
21

29
10
31
3¢
31
34
35
36

27

COOODEODe=O=nO

PPy e N ™ P e Sy N

2 |
2 1
2 1

END INITRALIZATION
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25.00090

ENDS I ™

FLEET

3 Yt v S T SR
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Program 9

BASE SHOPS MAINTENANCE
————— AL NANGE
CAPABILITY
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IX, BASE SHOPS MAINTENANCE CAPABILITY

The Base Shops Maintenance Capability program is used to display
the outputs from the Bench Repair Simulator.3 The report consists of
five parts: the input to each shop, its output, and he reparable
repair times for the period(s) of time selected; queueing and utili-
zation factors for each resource group (personnel and equipment groups);
queueing factors for each component spare part type; stock levels,
component spare repair times, stockouts, and demands for each component
spare part; and detailed information for each activity about its per-
formance during each period of simulation.

An example of the output display is shown in Figs. 1° o 23.

Figure 19 is the display of shop statistics, showing the system (or
Unit or item) arrivals and departures, reparables in process, and
repair cycle times. A separate display is presented for each shop.
The example display is for shop No. 3.

The first line of data shows the time at which the statistics
were taken. Notice that the report is for day ending 14.000. Since
"time" hegan at time 0.000 in the simulation, and the report is
initialized for seven-day periods, the fourteenth day will end at time
14.000 (not 14.999). The next line entry shows the number of reparables
that entered the shop (15) for the period and the sum of all reparables
entering the shop (30) as of the re ort period.

The third line entry is the serviceables departing the shop
(returned to serviceable stock) (8), during the period, and the sum of R
all items processed to date (20). The difference between the arrivals
and departures is presented as the number in process (10).

The next line displays a distribution of the reparables in process.
The average time in process (for the twenty that were processed) is
4.75 days, the maximum time was 10 days, and the minimum 1 day. The
standard deviation for the distribution is 2,37.

The repair time distribution is presented both for the period
(just 7 days) and accumulated for the fourteen days.

Pigure 20 displays the activity Queueing Factors for the period.
Column 1 lists the activities in sequence., Columns 2, 3, and 4 list the
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distribution of the quantity of reparables processed by each activity
for the period. Column 5 lists the average time that the reparables
spend in queue behind each activity awaiting some resource. The
average queue time is displayed as work time; i.e., off-shift time

is not included.

Pigure 21 1is the Personnel Utilization report. For each per-
sonnel type, listed in col. 1., the sum of all personnel on duty for all
shifts of the period (of course, the period may be only one shift) is
presented in col, 2. The utilization factor, which is the time actually
engaged in a process divided by the total duty time available, is pre-
sented in col. 3 for each personnel type. The balance of the display
is devoted to the man-hours used at each activity for each personnel
type. For example, personnel type 2 worked at activities 5, 10, and 11,
and a total of 93.25 man-hours were used during the simulation period
(seven days).

Figure 22 is the Equipment Utilization report. By equipment
type, listed in col. 1, the quantity is listed in col. 2; cols. 3, 4,
and 5 list the time the equipment was used, the idle time, and the
downtime (all in decimal-days). Note that the summation of these
three columns is equal to 14 equipment days for Equipment types 1 and
2, and 2° equipment days for Equipment type 3. This is the total time
available for the equipment. Off-shift time is not deducted.

Column 6 is a count of the number of times the shop equipment
failed during the period (in this example, 7 days). Column 7 is the
utilization factor for the equipwent, computed by dividing the total
time available (equipment days) into the time in use, Column 8 lists
the activities where the equipment was used.

Pigure 23 is the display of the Queueing factors for each com-
ponent spare part. Column ! lists the spare part ID number. Column 2
lists the quantity or authorized stock level of eech spare part.

Column 3 lists the number of demands for each spare part during the
period.

Columns 4, 5, and 6 list the distribution of the quantity of un-
filled demands (average, maximum, and minimum) for each spere part
type. Column 7 lists the average queue time--the average time required
to fill the demand.
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THIS PERIOD
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SHOP 2
SYSTEM ARRIVALS, DEPARTURES, IN-PROCESS,

DATA FOR PERIOD ENDING DAY
REPARABLES ENTERING SHOP THIS PERIOD
SERVICEABLES OEPARTING SHOP THIS PERIOD

15, TO DATE 30
8, TO DATE 20

NUMBER IN PROCESS 10
4VG MAX MIN STD DEV
4.7% 10 1 2.37
1.99 3,03 0.96 0.69
1.37 3.03 0.88 0.67

Fig. 19

ACTIVITY QUEVEING FACTORS
FOR PERIOD JUST COMPLETED

NO. OF REPS IN QUEUE

AVG

0.3
0.0%
0.00
0.08
1.10
0.01
3.10
0.00
.18
0.27
0.00
0.00
0.01

MAX

3.
3.
1.
1.
S.
1.
8.
1.
10.
3.
1.
2.
1.

Fig. 20

AVG QUEUE TiMg
(1IN OAKR-HOURS }
0.80
0.43
0.00
0.00
0.7
0.02
1.6
0.00
L]

e 3
0.00
0.9
0.0}

14.000
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PERSONNEL UTILIZATION

WORK TiIME

AT ACTIVITY
PERS UrtiL MAN- MAN-~ MAN- MAN- MAN- MAN-
TYPE QTY FACT NO HOURS NO HOURS NO HOURS NO HOURS N0  HOURS KO HOURS

1 & 0.09

1 a6l 2 1.2 3 4.03 12 3.01 13 5.19
2 36 0.32
5 20.40 10 64.10 11 6.75%
3 48 0.27
& 32.03 S5  40.79 10  32.0%
4 30 0.40
6 32,22 T 26.18 8 22.8% 9  15.8)
Fig. 21
EQUIPMENT UTILIZATION
EQUIPHENT LAL,. 1DLE O0wN NO. OF UTILIZATION ACTIVITY NOS.
TYPE QUANTITY IN USE Ting TingE FAILLURES FACTOR WHERE UsED
1 2 0.67 13.18 0.18 3 0.048
.
2 2 1.26 12.59 2.3 1 0.0%0
10
3 3 1.70 19.29 0.01 i 0.081
s
Fig. 22
QUEUC NG FACTORS BY CONPONENT SPARES TYPL
ACPARABLE QUEUC LENGTXE AND Tings 07 COmPOWINTS
#0. OF REPS 1M QUEVE
CONPONENT O naRDS AVC QUEVE Tix
Vet QUANTITY  TiIS PERICD AW mr nin (1n WORK-MOURS )
1 10 26 0.00 ) °. .00
2 10 20 o.06 3 0. 0.00
H ’ 2 4.0 . 0. 0.00
. ] 10 0.00 1. °. 0.00
L n 27 1.1 n. . 0.00

Fig. 2)

e v i
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TJALIZATION

The Base Shops Maintenance Capability report program requires the
inftislization of 83 variables. Only 12 require values, however.
Table 5, Variable Description and Initialization Table--Base Shop
Capability, contains the information required to i{nitialize the report
program. An example initialization data deck listing follows the
"Output Prograa" listing.

ouT R

The input to this program is the binary tape generated by the
Bench Repair Simulation Program; this tape is read from logical unit
#9.

The input tape consists of 12-word label records with the following

format:

Word 1 - irrelevant.

Word 2 - IDD - a four-digit number identifying the "event' or
"occurrence' represented by this record.

Words J, 4, 5 - irrelevant.

Word 6 - INBASE - the base number.

Worde 7, 8, 9, 10 - IV1, Iv2, IV), LADDR. These fields are used
to etore various items of {nformation, depending on the value of IDD.

Sord 11 - INDIC - 1 if the next record ie a detai] record (to be
skipped), 0 othervisee.

Word 12 -~ RTIME - curreant simulated time.

When ¢ label record ies reed, the velue of INBASE {8 compared with
the constant permanent attribute called BASE; {f they are unequal, the
record {s shipped. (Thus {t would require n runs of this analyeis
progrss to process all the data from an n-base simuletion run, esch
tise changing the value of BASE.)

If the new RTIME (s grester than the previous one, subroutine
CLOCK (s called to check for the end of the operating shift and the
end of the report period. 1If the report period has ended, sudroutine

BDMD (¢ callied to generate the reports. 3Subroutime CLOCK aslso updates

TINE, which (o the actuel work tige elapeed since the beginning of

A - A Tt e o SR




VARIABLE DESCRIPTION AND INITIALIZATION:

Table 6

BASE SHOP CAPABILITY

[Array Number
of Arribute
Intialize 10 Do Entered Permaront
Mode Intiotiae 1o | Vehe 1n lin Fig. 5 Cot, Syshem
Aregy of st ing 19-22127-0 | t» Verisbie
. mber 1S oacriprifintegec] Point | Zevs (Velue [Teble] Col  pwmn) f(cohs.) fPoxa. Dewcription of Varighle o Bo initielised Nome | Ensity [Aseritn
“ u 1 ) Total -umbor -1 shops L g [ Y
fialte t z i [
|
" v ! ; il Total awher 1 At s AT L]
VEeag ' ] t W L]
i
" t » T-tal nusher t Potooanel Types revn 3
| [ o N
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|
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simulation. (The automatically defined system variable TIME is used,
in order to take advantage of the ACCUMULATIE statement.)

Then the appropriate subroutine is called to process the label
record. To each significant IDD number, there corresponds a subroutine:
e.g., subroutine NEXTAC is called whenever IDD equals 4400. 1If XDD
does not match any of the significant numbers, it is skipped.

I1f IDD = 3, the end of simulation has been reached; the program
terminates after writing the last set of reports.

Error tests intended for the debugging phase have been left in
the program, sprinkled throughout. If an error is encountered, this
means that something is amiss in this program, in the simulation pro-
gram, or in the iunitialization deck. Subroutine EKROR is calied, which
terminates after outputting the current value of RTIME and a four-letter
abbreviation identifying the routine in which the erxror was detected.
For instance, '"REA2" refers to the second error condition in subroutine
READY.

Subroutine SNAP outputs a ''snapshot" of all permanent and temporary
variables, as an aid to debugging. The user may insert, at any point,

a call to SNAP with an idantifier of one to four letters and/or digits;
e.g., CALL SNAP (4KNAME). In this example, "NAME" is the identifier.
In the current version of the program, ERROR calls SMAP before terminating.

PERMANENT VARIABLES

This list is complete except for attributes denoting first-of-set
or last-of-set, and attributes used only to keep track of time in an
ACCUMULATE statement such as TQSZA (these always have names beginning
with "T").

RTIME - current simulated time; it is obtained from each label record
as it is read irn.

STIME - the "RTIME" of the previous label record.

TIME - (a veriable automatically definad by the aystem) - number of
work days elapsed since the beginning ~f simulation. Por example,
suppose there are 40 work-hours in a week. Then {f RTIME = 7.0,
TIME will be equal to 1.6667 or 1-2/3 (which is 40 divided by 24).

i L o o AT WY PP AR D St
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PTIME - the value of "TIME" at the end of the previous report period.
ENDSH - the "RTIML" at which che current shift will end..

ENDPD - the "RTIME' at wnich the current period will end.

ETIME - the value of "RTIME" at the end of the previous report period.
CURPD - the length in work days (using "TIME") of the period just

completed.

CURP - the length in simulated time (using "RTIME") of the period just
completed.

GURSH - number of current shift (orn a weekly cycle}.

LJRAC

activity number associated with current label record. o
CURSP - spacve part number associated with current label record.
CUREP - I.U. number of REP associated wich current label record.
SHOP - permanent entity, of which the following are attributes:

RIN - number of reps entering this shop this period.

ROUT - number of reps leaving shop this period.

TRIN - total number of reps in shop (since the beginring of

simulation).
TROUT - total number of reps that have left this shop.

MAXR - maximum number of reps in shop this period.

MINR - minimum number of repe this shop this period.

RIP - number of reps currently in process in this shop.

RIPS - a running sum of all the values that RIP has &assumed
during this period.

RIPSQ - & running sum-square total of all the values that RIP has
assumed during this period. E.g., if RIP has had the values
2,3, 4, 3, 2 in this period, then RIPS 18 2 + 3 + 4 + 3 + 2
or 14, and RIPSQ is 2° + 3% + 4% + 3% 4+ 2% or 42.

RTS -'uum of the repair times of all reps leaving shop this period.

RISQ - sum of squaras of repair timas of all reps leaving shop
this period.

TRTS - sum of RIS for all periods to date.

TRTSQ - sum of RISQ for all periods to date. 7

MXRT - maximum repair time for shop this period.
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MBI - minimum repair time for shop this period.
DMXRT - maximum repair time for shop, al: periods.
TMRT - ainimus repair time for shop, all periods.
ACTIV - activity; a perranent entity, of which the following are
ettributes:
QSZA - current queue size at this activity.
CQSZA - cumulative tota. of QSZA, this period.
MXQSA - maximur; value of QSZA, this period.
MNQSA - winimum value of QSZA, this yperiod
TIAQS - "time in activity queue, summed;" the total time, in

work days, that ceps have spant in the queue for this
activity.

AVQSA - everage queue size at this activity.

AVTAQ - average :ime in queue for this activity.

AQOUT - number of reps that have left the queue of this activity
during this period.

PTYPE - personnel type; & permanent entity, of whick the following are
attributes:

QTYS - total nwaber of this type of personrel.
CQIY - num»er of man-days for this personnel type for this
period.

ETYPE - aquipment type; a permanent entity with the following
attributes:

QTYE - total quantity of this aquipment type.

NFAIL - number of fajlures of this type of equipment during this
reriod.

INUSE - quan”ity ~f this equipment type currently in use.

CINUS - cumulative total of INUSE, this period.

DOWN - quantity of this type of equipment that is currently
down.

CDOWN - cumulative total of DOWN, this period.
SPIYP - spare jart type; a parmanent entity with the following
attributes:

QTYSP - quantity of spares of this type available at beginning
of simulation.
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IMAND - number of demands for this type of part during this
pericd.
FILL - number of times that such a demand was filled.
QSP - queue size for this type of part.
CQS?P - cumulative total of QSP, this period.
MXQST - maximum valuz of QSP, this period.
MNQSP - minimum value of QSP, this period.
TISQS - total time, in work days, that reps have spent in the
queuve for this type of part.
AVQSP - average value of QSP, this period.
AVISQ - average time in queue for this type of spare part.
RPTYP - rep type; & permanent entity with the following attribute:
SHPNO - number of the shop to which this type of rep belougs.
SHIFT - a permanent entity with the following attribute:
SCHED - 1 if this is a work shift; 0 if this is an off shift.
QTYFR - a permanent attribute with two subscripts:
first subscript: PTYPE
second subscript: SHIFT
meaning: the quantity of personnel of this type, on duty during
this shift.
LENSH - the length of a shift.
PEROD - the langth of a report period.
BASE - the number of the base for thi:c run; all label records
pertaining to any other base will be ignored.

IRMPORARY VARIABLES
REP - a temporary antity with the following attributes:
QTIME - the value of "TIME" whan tha rep entered the queue for
an activity.
BTIME - tha value of "RTIME" whan the rep entered ths systems.
IDNO - the I.D. number of the rep: a number obtained from the
label record, representing the absolute storage addrees of
the rep in the simulation run.
QFLAG - a number which is equal to sero unless the rep is in the
queus for an activity, in which case QFLAG equals the numhrar
of that activity.




SFLAG - equal to zero unless reo is in the queue for a spare part,
in which case SFLAG equals the number of that type of part.
SPTIM - the value of "TIME" when the rep entered the queue for

LAYt i sk B 1=

a spare part.
PLOAD, SLOAD, PACTQ, SACTQ - attributes associated with the sets
1OAD and ACIQ.
DUMMY - a temporary entity whose purpose is to save information to
be output in Table 4. It has two attributes:
ACNO - the number of an activity at which this type of equipment
is to be used.
SSET - successor in the set called "SET."
ENIRY - a temporary entity having to do with the utiligzation of
parzannel at different activities. Its attributes are:
ACND - the number of an activity at which this type of personnel
is used.
WKING - number of personnel of this type working at activity
whose number equals ACNO.
CWKNG - cumulative total of WKING, this period.
TWKNG - the value of "RTIME" when CWKNG was last updated.
PLIST, SLIST - attributes associated with the set called "LIST."

SETS

LOAD - g set with one subscript, ranked on BTIME.
owner: SHOP
member: R2P
The LOAD of each SADP consists of all the reps that are currently
in process in _hat shop.
ACTQ - a set with ona . ‘becript, ranked on BTIME.
owner: ACTIV
mamder: RIP
JCIQ is the queut o &ll reaps curzently waiting at an activity.
SET - a T1FO set with one subscript.
owma<: ETYPE
msmber: DIMMY
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SET is the set of all activities at which this type of equipment
can be used. This information is to be output in Table 4.

LIST - a set with one subscript, ranked on ACNO.
owner: PTYPE
member: ENTRY
LIST ha# one ENTRY for each activity at which this type of
personnal has been used during this report period.

Standard Names for Local Variables

IACNO alvays mesus activity number
IEQNO alvays means equipment number
IPERNO always means personnel number
ISPNO always means spare part number
IREFNO alvays means rep number

ID or IDREP slwvays means I1.D. number of rep

IQry always means quantity or number
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IRTIME
2STIME
IPTIVE
SENCSH
SEANCPC
6CLRPC
TCURSH
8CURAC
ICuRSP
10S+CP
11FLCAC
12uL e
13RIN
LARCUT
1STRIN
16TRCUY
L7raXR
18P 1NN
19RIP
20RIFS
ZIRIESC
22018
2INTSC
2ATRTYS
25TRTISC
26201
2TPARY
20TPRRY
29TPNRT
ICHCTLY
31Cs 2y
32CCs2s
331CS
14PXCSH
ISPACS)H
Jeriace
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80CTYVYPR
S1LENSH FC
S2PERCC ¢C
e3eass 114
18FIC »PaAlN
RAIN RCUTINE
CALL PRELIS
ececssREAD & LABEL RECORND
1c READ (W) I.lDOol.lol.lN!lS(.lVIglVl.lV!.llbbl.llcltgl
LEY RVIPE = ¥
oo.oo." '"!.! IS ‘ DE'lll ll((ﬂco Sll’ 0". "
IF (INOIC.EC.1) REAC (9) JUNK
seeec o JERPINATE IF AN ENDSIP BECCRT twiT> 1CCed) 1S ENCOUNTERED
IF 1100) n¢ (32, ¢C TC 30
CaLL Cuten
LET ERDPD = ayive
CALL EnDPRE

| N al
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eccece SKIP THIS RECORC IF IT CCES NCT PERTAIN TO THE RIGHT BASE
(EASE), 6C TO 10

(STIME), CALL CLCCK

APPRCPRIATE RCUTIAE FCR THIS ICC NUNBER

IF (INBASE) KE
IF (RTIPE) GR

......c‘tl '"s
1F (100D)
IF (100}
1F (1C0)
IF (10C)
IF (100)
IF (100)
IF (i1cC)
If (10C)
IF (100}
IF t10C)
If (10C)
IF (100}
IF (100D)
If (1CC)
IF (1CO)
IF (100)
IF (10C)
1F (1DC)
1F (100}

ecceeeFCR ARY CTHER VALUE

60 7C 10

EC

(4000),
(4002),
(4CC)I),
(4004),
(4005),
(4200),
(1401},
(4400),
(4401),
(44460),
(4550),
(4470),
(4560),
(4600),
(4700,
(443%0),
(4458),
{4800),
(48¢C1),

CALL ACTVTYY (1IV])

GC 7C 1¢C

CALL ECATAC (Ivl)

GC YC 10
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60
60
6C
6C
60
6C
6C
6C
GC
6C
6C
6C
60
60
6C
6C
6C
60
60
CF

CALL PASKEL (iIvl, Iv2,

G0 1C 10

CALL ECUIP (Ivl, 1v2)

GeC C 10

CALL SPARES (ivl, IV2)

60 'C 10

CALL ARREV (IVvl, laDDR)

60 1C 10

TC 06
ICCo SKIP THIS RECORC

1v3)

CALL DEPARY (1lvi, 1aDCH)

60 10 10

CALL MEXTAC (Ivl, Ivd, lacCCR) '

6C 1C 10

CALL READY (IV3)

G0 10 10

CALL ASINPR (QVvl, (V)

6C 1C 10

CALL RLESPR (1vl, VI, laLlCM)

60 ¥C 1IC

CALL ASINEC (1vi, IVD)

60 1C 10

CALL RLESEC (Ivl, IVY)

€0 70 10

CALL FALL (1IVY)

60 0 10

CALL RESTICR (1V))

60 1T 10

CALL sPawL (tvl)

60 70 10

CALL TagPQ (Ivl, tv2)

€C 7C 10
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84 CALL SPRET (1IVl) ;
G0 TC 10 ’
eé CALL LVSPQ (1V]l, IACOR)
GC TC 10
Enp

SIBFTC PRELINM
SUBRCUTINE PRELIPF

C ceoeeo INITIALIZE SOBE SYSTEP VARIABLES
LET ENDPD = PERCOD
LET ENOSKH = LEMNSH
LET CURSH = |

C ceeces INITIALIZE EACH FINIMKE TC A VERY LARGE NUMBER
OC TC 2C, FOR EACH SHCOP 1
LET PARTII) = 10C00.
LET TRART(I) = 10000.

2C Lcor

RETURN
END

SIBFTIC CLOCK
SUBROLTINE CLCCK

C ccoceoTMIS ROUVINE KEEPS TRACK C(F TIPE, ENC-CF-PERIODC, ANC END-OF-
C csccee SHEFY, *TIPE® IS THE ACTUAL WCRK-TIME ELAPSED SINCE
c eecsse THE OEGINNING CF SIPULATEICN, WHEREAS °*RTINE® IS THE
c esccce CURRENT SIPULATEC TIPE.

2¢ LET ¥ = APINL (RVIPE. ENCSH, ENCPC)
c cesocs UPDATE TINE IF SCPE WCRR-TINE ¥2S ELAPSEC, VAT [So IF ThIS
C eecseoe 1S A BORKING SHIFY

1F (SCHED(CURSHI) EC (1), LET TIME = TINE ¢ ¥ - STYINE

C eeeescUPDATE STIPE

LEY STIPE = ¥
IF (RTIPE) EC (V), GC TC 100
c ceeaes LPOATE THE NC, CF PAN-CAYS (CCTY) FCR EACKr PERSONNEL TYPE |
00 1C 40, FOR EACKH PTVPE )
ACCURULATE QTYPR{I CURSK) INTC CCTY L) SINCE TQTYLL)
L 14 Leor
c csoscs THERE 1S AN END-OF-SHMIFT ANC/CR AN ENC-0F-PERLIOD. ORVERRINE
C esssse uwniCH CAPE FIRSY.
IF (ENOSM) LE (ENDPD), 6C TC 90
c ....o.EW-O'-"!IICD
CALL ExDPRO
G0 10 20
.oooco‘»‘""“"'. U’b"l CUIS) ARt '.c"'o
$¢ LEY CURSH « BCC (CURSH, NSKIFY) o 1
LET ENDSH o ENDSKM o LERSH
GO ' 20
1¢C RETURN
En0
oISFIC ENDPRD !
SUBRCUTINE ENDPRD
C sesceosEND OF A REFPORY PERICE.
c v0essCORPLTIE CURP AND CURPD.
LEYT 3 » STIOE
LEY CURP » § - EVINE
LEY EVIRE = §
LEY CURPD = VIPE - PIIPE
LEY PIINE « TIPE

C eccceclF NC GORR-VIPE NAS ELAPSEC, CCM'T CUTPUT ANYTHING
1F (CURPD) &Q (0.0, €C TC 100
C cecessOLIPLY THE AEPCATS FOR TiIS PERINT

calL g
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CatL CLT2
catt UM
CaLl CLTe
CaltL CLT18
LEV ENDPC = ENCPD ¢ PERCC
1¢C RETLAN

END

SIOFTIC ACTVTY
SUBRCUTIRE ACTVTY (1ACKC)

c cccoco THES RCLVINE IS CALLEC WHEN JCC=4C00. (AT RECINNING OF RUN)
IF (IACMC) GR (NACTIV), CALL EPRCR (4FACTV)
LEV CLRAC = 1ACKC
RETLAM
END

SI8FIC ECATAC
SUSRCLTINE ECATAC (TECKC)

c cccoes THLIS RCLVINE IS CALLEC WMEN ILC=4C02. (AT REGINNING CF RUN)
IF (TECKC) GR (NETYPE), CALL ERRCR (4FECAT)
C cecece SAVE ACTIVITY NUPRERS FCR REPCRY KC. 4

CREATE CLPPY CALLEC ITEP
LET ACKCIITEP) = CURAC
FILE 1VEP IN SETUIECKC)
RETLAM
END
OIBFTIC PRSNEL
SLBARCLTINE PRSNEL (IPERNC, ICTY, ISPHIFT)
C seococ THIS RCLYINE IS CALLEC WHEN ICC=4003. (AT RECINNING OF RWN)
IF CIPERAC) GR (APTYPE), CALL ERRCR (4)bPRSN)
LET CIVSIIPERAC) = CIVSUIFERRC) ¢ ICTY
LET QUVYPRUIPERANC,,ISHIFT) = 1CTY
RETLRA
END
*10FC EQLlP
SLBRCUTINE ECUIP (TECGAC, ICTY)
C coccoeTHIS RCUTINE IS CALLEC WiEN ITC=4004. (A7 BECINNING OF AWN)
IF CIECNC) GR INETYPE), CALL EORCP tapBQUD)
LET QUYE(IEQNC) = 1QTY
RETLAN
EN0
o JOFIC SPARES
SLORCLTINE SPARES (ISPRC, ICTY)
< ceesesINES RCUTINE 1S CALLEC whEN 1CC=400%. a7 SECINNING OF AUN)
IF LISPRC) GR (RSPTYP), COLL COROR (4rSPAR)
LET GUVSPUISPRL) « IQTY
QETLR
eno
SJRFTIC ARRLY
SUBRCLIINE ABRIV (IREPML, IC)

C eeseeeTHIS ACUTINE IS CALLEC WFER JLCe4200.
8 cocscel REP MAS ERNTEREC THE SYSTEN, CRENTE 5 TERPGRARY RECORD PFOR
C ssence IVe PILE 1Y INTO THE SPPRCPRIATE S)OP, ANC UPDATE TN
C sseses SYATISTICS FCm THIS SHCP.

CREAVE g

LET BTIPEINEP) = RTIPE

LEY 1ORC(REP) » ID

LET ISNCP o SHPNCIIREPNC)

LET REVRIP o RIPIISKCP) ¢ )

LEY RIPLISHCP)  AgwRIP

LET RINCISNCP) = RINIISKHCP) o )

LEY PARRIISNDP) » PARO (REURIP, PAXRIISNCP))
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LET FRIP = NEWRIP

LEY RIPSUISHCP) = RIPS(UISHCP) ¢ FRIP

LET REPSCIISHCP) = RIPSCIISHCP) ¢ FRIPOeQ
FILE PSP [N LCAC(TISKHCP)

RETLRN

END

OIBFTIC DEPART

C
C

SLBRCLTINE DEPART (IREPAC, IT)

ececaaTHIS RCUTINE IS CALLEC whEM ICC=1401,

cesecsh REP HAS LEFY THE SYSTEP. REMCVE ANL TESTROY IT,
LET ISHCP s SHPACIIREPAC)
FINC FIRSY REP, FCR EACH REP IN LCACULISFCP),y WITH

{IONCIREP)IECIIC)y WHERE REP, TF NCNE, CALL ERROR . 4MCEPA)

REMCVE REP FRCP LCAC(ISKCF)
LEY NEWRIP = RIP(ISHCP) - 1
LET RIPLISHCP) = AEWRIP
LET RCLTI(ISHCP) = RCUTCISKCP) ¢ 1
LET RINR(ISHCP) = PIMN (NEWRIP, PINRCISEIP))
LET FRIP = ANERRIP
LET RIPSUISHCP) = RIPSCISHCP) ¢ FRIP
LET RIPSCUISHCP) = RIPSCUISHCP) o FRIPeeQ
LET REPYIP = RIFPE -~ BTIPE(REP)
LEY MRRV(ISHCP) = APAXY (REPYIP, PXRTLISFOP))
LET PRARTUISHCP) = APIAL (BEPTIP, PART{ISHOP))
LET RISCISHCP) = RISUISKCP) ¢ REPTIP
LET RISCUISHCP) = YSCLISHCP) ¢ REPTIMGS?
DESTRCY REP
RETLAN
END

OIBFIC NEXTAC

{2 BN o] laNal

SLBRCLTINE NENTAC (IREFAC, TBCNC, ICREF)
cenvea THIS RCLYINE IS CALLEST w!-EN 1€C=4404Q.
LFT CUBRAC » JACNC
IF (JACKC) EC (0D, GC TC SO
LET CLREP o ICREP
cooncoFIND THE REP BY SEARCHING THME LCOL CF THE APPROPRIATE SKHOP.
FIND FIRST REP, FCR EACK REP [N LCATISHPNOLINEPAC)D, WITH
(TONCUREP)) EC (ICREP), wMERE REP, IF NONE, CALL
EREBCR (QHAERT)
LET K o CFLAGIREP)
cocssolf CQFLAG ECUBLS THE ACT. NC.,o THIS REP IS ALREACY IN V0
sves e Ct‘t‘ FGI lNlS ‘('l'l"' SC (0 NC'P'HG.
IF (X)) EC (IACAC), Gi TC 30
covceslF REP IS SLREACY IN SCPE CTPER CUEUE. THIS IS AN ERROR,
IF (R} NE (00, CALL EXRCR (400EX2)
eosceslF CELAG = Oy FILE IT IATC TRE QUEUE FCR ToIS ACTIVINY,
LET CFLAGIREP) = [ACNC
ACC GCSZAUIACAC) IANTC CCS2ACIACAC) SINCE TQSRA(IACHC), ADC l.
LET PRCSACTACHRC) = APAN] (CS2ALTACNC), PRCSEEIACHO !
LET CTIPE(REP) = TIPE
FILE REP T ACTCLIACA)
RETLAN
ENO

OIBFIC READY

C
C
¢

SLBRCLTVIAE REACY (1a(N()
cocecsTHIS RCUVIANE 1S CALLEC whEN 1(Ce440).
cevcesIHIS REP IS REACY TC € WCAKREL Ch. PEPFCVE 1T FROP QUELE FOR
esosse TS ACTIVITY, OAC TARE CTATISVIC(S.
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ACC QSIAUIACKNC) INTC CGSZACIACNC) SINCE TQS24(14CNOY.ACC -1,
IF (CSZACTACKC))Y LE (~0.)s CALL ERROR (4FRERD)
FIND FIRST, FOR EACH REP IN ACTCERACND), WITH (ICNOCREP)) EQ
. {CUREP) , WHERE REP, IF NCNE, CALL ERROR (4MREAZ)
REMCVE REP FRIP ACTCUIACKC)
LET PNCSACTACNT) = APINL (€SZACIACNC), MNQSALIACNOY))
LEY TIACSUIACAC) = TIACSCIACKC) + TIFE - QVIRE(REP)
LEY ACCLTIIACRKC) = AQTUTCLIACAKL) » 1
LET QFLAG(REP) = O
RETLAMN
END
SIBFIC ASINPR
SUBRTLTINE ASINPR (IPERKC, ICTY)

C .....-VHIS RCLTINE 1S CALLED NWhEN ITC=4460,
C eeseeo ASSIGN PERSCNNEL TC AN ACTIVITY,
LET ¢ = 1QTY

LET R = RYIPME
LET IACRC = CuRA(C
IF (IACNC) EC (03, CALL ERRCR (4MASPR)

C ecececlF THIS IS THE FIRST TVIPE (DURING THIS REPORT PERIOD) THAT
C esescve PERSOMNEL CF THIS TYPE KAVE BEEN ASSIGNEL TO THMIS
C sesece ACTIVITY, CREATE A NEW EMTRY ANC FILE IT INTO LISY PFOR
C eescce THIS PERSCNNEL MC. IN ANY CASE, TARE STATISVTICS.
FIND FIRST, FCR EACH EATRY CF LIST(IPERNO), WITH
* (ACNCUENTRY)) EC (EACKC), WHERE ENTRY, IF NONE, GO T0O 2C

LET & = WKING(ENTRY)
LE. COENGIENTRY) = CHKNGI(ENTRY) ¢ W ® (R-THKNGI(ENTAY})
LET WKINGIENTRY) = W ¢ ¢
60 TC 50

riy CREATE ENTRY
LET ACNCIENTRY) = TACKC
LET WKINGIENTRY) = €
FILE ENTRY TN LIST(IPERNC)

5C LET ThENGIENTRY) = R
RETURN
END

SIRFTIC RLESPR

SCBRCLYINE RLESPR (IPERNC, ICGTY, PACNC)

C sseecsTHIS RCLTINE 1S CALLEC WHEN ILC=4%%0.
C es0e0e PERSCNNEL HAVE BEEN RELEASED FRCM THIS ACTIVITY. TAKE
C ereece STATISTYICS,.
FIND FIRSY, FOR EACM ENTRY OF LISTUIPERNOD)y WITH
L CACNCIENTRY)) EC (IACNC), WrERE ENTRY, IF NONE, CALL
. ERROR (4HRLPR)

LET b = WKINGLENTRY)
LET R = RTIME
LET CWKNG(EMTRY) = CWRNGIENTRY) ¢ W ¢ (R-THKNG(ENTRY))
LET TRKRGIENTRY) = R
LET WKINGIENTRY) = W -~ FLCAT(ICTY)
RETURN
END
SISFTIC ASINEQ
SUBRCUTIME ASINEC (1EQNC, ICTY)
C ceoceeTHIS RCUTINE IS CALLEC XKEN ICC=4470.
c ceneceASSIGN EQUIPKEKT,
ACCUPULATE ITNUSE(IECNC) INTO CIMUS(IECNO) SINCE
. TINUSULIECNC) 4y ACOD FLCAT(ICTY)
RETURN
END
SIBFIC RLESEQ

B T et

R




SIBFIC FAIL

C
C

SIBRFIC RESTOR

¢
c

SIBFTIC SPAVL

c
C
C

$IBFTC INSPQ

(o] (o (g N
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SUBRCLTINE RLESEC (IECKC, ICTY)
eevcee THIS RCLYINE IS CALLEC WHEN ICL=43%60.
soeeeoeRELEASE ECLIPBENT,
ACCUPULATE INUSE(IECAC) INTO CINUSITEGND) SINCE
TENUSEIECAC) » ATC -FLOATIICTY)
IF (INLSELTECAC)) LE (-1.0y CALL ERDCR (aNMLEC.
RETLARMN !
€ND !

SUBRCUTENE FAIL (LECKC)
eecsae THIS RCLTINE IS CALLETD WHEN I[C=4600.
eceos s ECUIPPENT FAILURE,

LET NFATLUIECNC) = NFATILGTEQNC) ¢ )

LET 7 = RTIPE

LET COCUNITECNC) = CCCRACIEQARC) ¢ CCUN(IEQNT) ¢

(¥ - VYCOWN: IEQNO))

LET TDCWN(TECNC) = 7

LET DCOM(IECNC) = CCuMITECNC) + 1,

RETLRA

END

SUBRCLYINE RESTCR (IECAL)
evecee TMHIS RLTINE IS CALLEC wrENM ICC=4700.
eeeeeEQUIPPENT RESTORED.
LEV T = RYIPE
LET COCWAITECNC! = CCCWM(TECAC) ¢ CCWNCIEQNC)
(T ~ TCCWNUTEQNC))

LET TOCWR(IECNC) = 7

LET DOWNJIECNC) = COWN(IECNO) - 1.

IF (DOWNITECNC)) LE (<1.), CALL ERRCR (AFREST)
RETURN

END

SUBRCLTVINME SPRVL (ISPNC)
eeseve THIS RCUTINE IS CALLEC WHEN [CC=4450.
eccoss THERE IS A DEPAND FCR A SPARE. THE SPARE IS AVAILABLE, SO
Y THE DEPANT IS IMMECIATELY FILLEC.
LET DEANDIISPNC) = CMANC(ISPAC) ¢ )
LET FILLUISPNC) = FILLUISENG) ¢ 1
LET PXCSPUISPNC) = APAX] (CSP(ISFNCI¢l.e MXCSP(ISPNO))
RETURN
END

SLBRCUTINE INSPC (ISPNC, IREPNC)
......INIS lCUVllE IS CILLEC NPEN IEC84455.
eences THERE 1S A DEFAANC FCR AN UNAVAILABLE SPARE PIRT.
FIND FIRST, FCR EACH REP IN LCAC(SHEPNC(IREPKC)), wiTH !
(IONCUREP)) EC (CUREP), WMERE REP, IF NONE, CALL !
ERROR (AMINSP) |
LET S = SFLAG(REP) ‘
eeeessIF SFLAG = SPARE PART NC., TFIS REP IS ALREACY IN QUEUE FOR
PP THIS PART, SC CC NCTFING.
IF (S) EC (ISPNC), GC TC 50
csenselF REP IS ALREACY IN CUEUE FCR 4 CIFSERENT PART, CALL ERRCR.
IF (S) NE (0), CALL ERRCR {4MINS2)
essseosIF SFLAG = O, PUT IT IN CUEUE FCR TMIS SPARE PART NO.
LET SFLAG(REP) = [SPAC
LEY DMAND(ESPNC) s CHANCUISPAL) ¢ 1
ACC CSPUISPRC) INTC CCSFPUISPAC) SINCE TCSPUISPNC), ALC 1.
LEY PXCSPUISONC) = AMAXL (CSPUISPNC), MXCSPLISPNC))
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LEY SPTIP(REP) = TIPFE
SC RETURN
EXD
¢ISFIC SPREY
SLBRCUTINE SPRET (1SPR()

€ eccceoTHEIS RCLYINE IS CALLEC WHEN ICC=4200.

c seccoelALL WE NEED FRTP THIS LABEL RECCRC IS TYHE SPARE PART NO.)
LET CULRSP = ISOKC
RETURN
END

SIBFIC LvVvSPC
SUBRCLVINE LVSPC (IREPNC, ICREP)

C escose THIS RCUTINE IS CALLEC WHEN IfE=4801.

C ecesceh SPARE PARTY IS AVAILABLE.

C accecolF NC REP WAS GAITIAG FCR THIS PART, CC NOTHING.
IF (ICREP) EC (O0), 6C TC SO

C eceoce VAXE THIS REP CUY OF THE CUEYE FOR TEIS SPARE PART,
LEY 1SPRC = CunrsP
LEY FILLUISONG) = FILLUISFEROY) ¢ ]
ACC CSPIISPNC) INTC COSP(ESPRL) SINCE TQSP(ISPNO), ADT -1,
IF (QSPUISPNC]) LE (~l.), CALL ERROR (4NHLYSP)
LET MNQSPIISPNC) = AFIN] (CSPLISPRCI, MNQSP(ISPNO))
FIND FIRSY, FOR EACH REF IN LCACISHPNCIIREPNC)I), wITH

* (IORC(REP)) EC (IOREP), WMERE REP, IF NONE. CALL
i ERROR (aMLVSZ)
LEY TISCS(ISPNO) = TESCSUISPNC) o TINE - SPYINC(REP)
LEY SFLAG(REP) = 0
SC RETURN

END
OIOFTIC CUTl
SUB: OLTINE CLTI
C eoeeceGENERATE A °*TABLE 1° REPCART FCR EACH SHOP.
00 YO 100, FOR EACKH SHCP 1
LET IRIN = RIK(E)
LET ERCLY = ROUT(I)
LEY FRGLY = JRCLY
LEYT FRTS = RIS(])
LEY FRTISC = RTSC(L)
LET IRIP = RIP(I)
LEY FRIP = IRIP
LET ITRIN = TRENELD o IMIN
LEY TRIM(I) = LTVRIN
LET JTRCUT = TARCLUT(I) ¢+ IRCUTY
LEY TRCLT(I) = FYRCUY
LET FTRCLY = JTRCUY
LETY TOTAL « JRIN ¢ IRCUT o 1
CALL STODEV (VCTAL, RIPS(I), RIPSC(I),y SAVN, *STCVIN)
IF (IRCLY) EQ (0D, LETY PART(]) « Q.
CALL SYDOEV (FRCUT, FRTS, FRTSC, OAVYT, ¢STCVV)
LEY FIRTS = TRIS(I) ¢ FRTS
LET TRYSIL) = FTRTS
LET FIRTSQ = (RTSOCI) ¢ FRISC
LEY TRTYSQIL) = FTRTSC
CALL STODEV (FTROUT, PTRTS, FPTRTSC, OTAVY, OTSTOVY)
IF (IVRCLY) EQ (0D, 6C TC 60
LET TRXRT(I) = ARBXLE CPRRT(ED, THNRT(ID}
LET FTRNRT = ABINL (PBRT (0D, TPNRT (D)D)
LEY TEMRT(I) = FTRARY
60 7C 60
eC LEY FTPRRY e O,

T h i a5 BT 7 RARTI LS S e AR Sd b

ki
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L] CALL TADL (1, AVK, STDVN, AVT, STUV¥T, YAVT, FTMNRT, TSTOVT)
C eeescsRESET VARIABLES FCR NEXY REPCRY PERICC.
LET RIN(I) = O
LEY ROLYII) = O
LEY PAXRIL) = IREP
LET PINR({E) = IRIP
LEY RIPS(I) = FRIP
LEY RIPSQUI) = FRIP o FR.P
LEY RIS(I) = O.
LET RISC(I) = O,
LEY PXRT(]) = O,
LET PMRTI(I) = 10000,
1CC LCoP
RETURN
END
OIBFTIC STDDEY
SUBRCUTINE STROEV (TCTAL, SUP, SUPSC, AVG, STCV)
C scooesROLYINE TC CCHMPLTE A PEAN ANT STAND:RC CEVIATION.
IF (TOTAL) LE (0.), GC TC S50

LET AVG = SUP /7 TCTAL
P LET STOV = SQRi(AFANL(SUPSC/TCTAL - AVGOAVG, 0.))
' 6C T1C 100
SC LEY AVG = (O,
LEY StDY = O,
1CcC RETLAN
END
SIAFTC 1a81
, REPORTY TABL (1, AVN, STDVAN, AVY, STEVT, TavY, XTEANRT, TSTOVI)
) X SKO
§ 4
? x SYSYEM ZRRIVALS, CEP
| AND REPAIR
X
]
| REPARARLES EINTERINE SHOP TH1S PE
X
| SERVICEARLES CEPARTING 300OP THIS
)
X
X
X T3
| REPARAELES IN PROCESS 28,09
| AVN
X REPAIR TINE
| T+1S PERICD e, 00
) | avey
X TC Cavs 02,00
 § TaVY
END
X
| 2 |
{
ARTURES, IN~PROCESS,
CYCLE TINES |
DATA FCR PERICD ENDING QAY oo, 000 ||
11.14]
/100 8¢, IC DAVE o0 ]
RINLD) IRINCD)
PERICC 8, 1C DATE 1ooe 1

RCLTLT) TRCLT (L)




T —

ENC

NUPBER [N PROCESS ¢¢
RIPCT)
PAX PIN SVD OEV
L 1 ¢ e, 00
PAXRIE) FINR(I) STODVN
8,09 2, 08 ¢, 08
MRRY(I) ENRT(I) STOVY
28,09 ", 08 8,08
LLE LANNE) FIMNRT  TSTDVT
¢IBFIC OLYZ
SUBRCLTINE CLV2
C eeceesGENERATE TABLE 2.

5C

1¢C

LEYT C = CLRPD

OC TC SC, FCR EACKH ACTIV I

ACCUPLULATE CSZA(E) TATC CCSZACL) STACE TCS28(I)

LET AVCSA(Ll) = CeS2atl) 7 C
IF (AQCLY(E)} EC (O), GC TC S0

LET AVIACIL) = CECHRITIACS(IN) / FLCAT(ACOUT(]))

Lcore
CALL TAR2

D0 TC 10C, FCR EACH ACTIV 1

LET CCSIALI) = O,
LEV TIACS{I) = 0O,
LET FQSZIA = QSZALL)

LEY MXCSA(T) = F(CSZA
LET PNCSA(I) = F(S2A

LEY AQCLY(I) = O
Lcor

RETURA

END

¢IBFIC TAB?

REPCRT TAB2

X FOR EACH ACTIV 1, wiTH (PXCSACI)) 6P (O.)

LEING FACTICRS
LST COFPLETED
IN QUELE

AvVG QLELE TIpE
VIN {12 WCRX-NCURS)

., 0,090
1) muQsSatt) AVIACLI)

SINFTIC CLY3

ENC

C
C

SUBRCLTIRE CLY)
ceosesGENERATE TARLE ).

veesseBEGIN BY WRITING THE MEACING.

CaLtL ToNMED
LEV § = STIRE

acv.
NOC.
L1

ACTIVITY QUE
FOR PERICD J

NO. OF REPS
aAve NA X
0,00 L LN

AVQSALT) MXQSAL

[ Y]

DO YC 1C0, FOR EACH PTVPE I, WITH (QTYS(2)) GR (C)
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LET SLF = O,
1C OC TC 2C¢ FCR EACH ENTRY CF LIST(I)
C seoseeBRING °*CUKNG(EATRY)® UP TC CATE EEFCRE ACCINE IT INTO SUNM,

LET C = CUKNGIEATRY) ¢ WKINGIENTRY) o (S-TWKNG(ENTRY))
LET CuKNGI(ENTRY) = (C
LET SLp = SUP ¢ C

2C REPEAY 10
LET LTIL = SUF 7 CCTY (T
CALL TBILIN (1, LTIL)
LEY CQTY(I) = Q.

C ececcsEMPTY CLY EACK °LIST® SET,

3¢ OC TC S0 FCR EACK EMTRY CF LISTL(I)
REMCVE ENTRY FRCP LIST(I)
DESYRCY ENTRY

5¢C REPEAT 30

1¢C Lcop
RETLRN
END

$IBFTC TBIMED
REPORT T1BIMHED

ENC

X PERSONNEL
X w(RK TIME
X AT ACTIVITY
X PERS Lt PAN- PARN- MAN- PAN-
X TYPE OTY FACT NMC  KHCURS AC HCURS NC  FOURS NO  HOURS
ENC
X
LTILIZATION é
X
X
FAN- PAN- AN~ PN~ NAN-
NO HCURS NC HCURS AC  HCURS NC  FCURS NG FOURS 1
ENC
¢IBFTIC TO3LIN
REPORTY TBILIM U1, LTIL)
~ 80 8¢ 9,08
X I QUYS(I) LTIL
S FOR EACH ENTRY CF LIST(E), WITHF (FLISTC(I)) NE (OQ)
x 0 960,00 o0 000,09 o8 808,68 o0 (11 08 ]
X SUACACIENTRY ) ,CECHA{CURNCIENTRYI))
END
X
|
X
ax ;
* 08d_ 08 00 000,98 o0 999,00 90 900,00 OO 008,00
X 3
¥

¢IBFTC OLT4
SLBRCLTVINE CuTe
C seeccsGENERATE TABLE 4.
CALL TO4NMECD
LEV CLR = CURP
OC TC 3C, FCR EACMH ETYPE 1, wITF (CTYE(L)) 6R (O)
LET TOTAL = CUR o FLOAT(CTVEWL))
LET C = CIMUSID)
LET LVIL = C /7 TCTIAL
LET FIOLE = TCTAL - C - CCCunil)
CALL TOALIN {1, FIODLE, UTIL)
LET NEAlL(T) = 0
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LET COCwA(]) = (.
LET CIMUSIE) = O,
SC Lcor
RETLAN
END
SIBFTVC TBANMED
REPORT TBAHED

N EQUIPMENT U
» EGUIPPERT TIPE (Y COWN N
x TYPE QUANTITY [N USE TINE TINE  FA
END
X
TILIZATION "
0. OF LTILIZATICN ACTIVITY NCS.
ILLRES  FACTOR WHERE USEC 1
ENC
SIRFTC TBALIN
REPORT TBALIA (I, FICLE, UTIL)
X " " 0,98 0,09 20,09
X 1 CTYE(I) CINUS(I)  FICLE  CDOWNUT)
12 FOR EACH ITEP CF SET(I)
|
X
END
X
® ¢,099 X
NFATL(T) LTIL
»
9 0% 8 00 A% 9 ¢ 0% 9% 06 o5 0
12(ACNCIITER))
END

SIBFTIC CuTs
SLBROUTINE CLTS

C ceeceGENERATE TAOLE S.
LET C = CuRPD
00 TC 50, FCR EACH SPTYP |
ACCUPULATE CSPIE) INYC CCSP{1) SINCE TQSPLL)
LEY AVCSP(I) = CCSPIUL) / (
IF (FILLII)) EC (0D, 6C TC 30
LET AVISQ{l) = CECHRITISCSII)) 7 FLCATIPILLODD)

14 LCor
CALL TARS
00 TC 10Cy FOR EACKH SPTYP |
LET CQSPll) » Q.
LET TIsSCstl) = 0.
LEY FQSP = QSPLI)
LET PRCSPiL) » FCSP
LET PNQSPLI) = FCSP
LET OPANDLEY = O
LEY FILLIN) = O
10¢ 1.cos

RETLAN
EN0

OIBFTIC TABS

REPORY TADRS
QUEULING FACTORS BY

REPARADLE QUEUE LENGTHS

CCPPOAENT CEPANCS
TYFE CUBNTITY THIS PERICC

MY 3MW
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X » 'Y} 'Y "
X | QTYYSP(I) CHANT (1) AVQSP
| FOR EACH SPTYYP I, WITH (CYYSP(I)) CGP (0O)
END
x
CONPONENT SPARES TYPE 12
AND TIMES B8Y COPMPPCMNENTS 11
NO. OF REPS IN QUEUE
AVG QUEUE TIVFE
AVG MAX FIN {IN WORK-MHCURS) |
s,08 se, ., YR
(1) PXIQSPI{LI) DPACSP(I) AVISGLI)
| X
END
SIBFTC ERROR
SUBRCLTINE ERRCR (MhANME)
CALL ERREPT (NAPE)
CALL SNAP (4HERCR}
ST0P
END
$I8FTC ERREPT
REPCORY ERREPT (NAFPE) .
. ) | JCB TERMINATED AY Tike 08,000 PECAUSE CF ERROR IN SUBROULTINE teoe
! | RTINFE NA
| X (ARBRE
} END
: X
) Aee
{ ME
; VIATION)
5 END
| SIBFTIC SNAP
§ SUBRCLTINE SHAP (LAQEL)
@ CALL SNPL (LABEL/
i CALL SNP2 (1), FCR EACK SKCP |
i RETURN
’ END
' CIBFTC SKP)
REPORTY SKPL (LAGEIL"
 § SNAPS®OT REQLE
X 1
| RYINE SYikE PYINE ENCSY ENCPO cL
X 0,00000 e. 00000 e, 00000 e, 00000 ,00069 . *
| RIINE SYIpE PTINE ENCSP ENCPO CL 1
| SHOPS = RIN RCLY TRIN TRCUT FAXR PINR AP rirs Rirse Ry 3
| ° 0 ® . . ° ° ® s .0 (T e :
| L RINCE) ROUTISE) TRINC(L) TRQUT (L) PAXRLE) RINREY) REIPLE) RIPSII
]
| FOR EACH SHOP |
| ACYINITIES --- €S ccsis 714824
X 0 °,0 .0 ¢.00000
X 1 Cs2a¢l) cesiain 1082441)
| | FPOR EBACM ACTIV I, WITH (PRQSACI)) NE (0.)
| CQUIPRENTY TVYPES ~-- NEALL Inuse CInus TIRUS
| ) o e, 0 .0 ¢.00000
| ! NEAQLLD) INUSE(T) Cinusilt) TN St
| § FOR EACKM ETVPE 1, wITH (QUYELL)) 0 (0)
| SPARE FARY YVPES <= ORAND FlLL QsP case
2 ° 0 Y 0,0 e,0

X | oRANE (L) FlLID) wrtl) case
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X FCR EACH SPTYP I, WITH (CTYSP(I)) NE (0!

X
ENC
STED AT soAs
LABEL
RPOD CURP EVIPE CURSH  CumaC  CuRsPp
00008 ,.90000 9,00009 * * .
RPC CLRP EVIPE CURSF  CURAC  CuRsP
$ RT1SC TRTS TRYSC FPXRT  PNAT  TMXRT TPNRT
N 1) 099,00 e, 00 $088,08 0,08 0,08 5,.88 0,00

) RIPSQUI) RTSCEI) RTSCUI) TRTYS(I) TRYSC(I) PXRT (1) MNRT(I)
TRRART(I) TMNRT(I)

PXQSA ENCSA T1ACS AcouTY
.. ' ) 0,00 .
PXQSA(L) MNCSA(]) TIACS (D) ACCUT ()
DOWN CCCwi TCCuA
o, ., s. 00000
1) DOMNC(L) CConintl) TOCuA(T)
1C8P PXQSP PAGSP T1sCS
0. 00008 o, 0 0.9 e,
(n fQsetl) PXQSP(L) PACSPLI) TISCS(I)
ENnC

*IBFTC SNP2
REPORT SNP2 (ISMCP)
14 FCR EACH REP [N LCACLISHCYP)

] REPS IN SKCP o
X ISKCP
| JONC 111X 09008 00000 TI1L 0000 0000
] LAUIONCIREPR))
] eTINME 0,000 0,000 0,000 e, 000 s, 000 e, 000
3 14¢0TLPLELAEP))
) § QlINE ., 000 0,000 0,000 o, 008 s, 008 o, 000
] LA(QIIPELIREP))
| QFLAG ) L . ® . .
| LA4(CFLAGLREP))
ENC
] 0009 6000 0800 (Y111) oeeoe 0000 o0009
° 0, 000 e, 000 0, 000 e, 000 8,008 ¢ ,009 o, 000
. s, 000 8,000 0,000 0,000 0,000 9,000 o, 000
. . . » ° ° * *

ENnC

X

) §
|

 §
p

X
X

) |
) §
TYY
.00
e.00

X

 §
) |
X




1 el
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1¢ R
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4(12)
a1
21411)
(Fl.1)

1.C

hOP
ACT1Y
PIYPE

EVYPE

PIvp

RPIVYP

SHIF

LENSH

PERCC
eASE
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Program 10

NRTS PROGRAM
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X. NRTS PROGRAM

The NRIS (not reparable this station) data display shows the
reparables shipped off base for repair. 1t displays the pipelins
time distribution for the reparables. This program is used primarily
as an input to the Depot Transportation Simulator when *“he simulators
are operated separately.

An exsmple of the cutput display is shown in Fig. 24. The
reparable ID number is listed in column 1, followed by the quantity
that war shipped to the depot during the period. The minimum, average,
and maximum pipeline times are next displayed, follcwed by the standard i
devistion cf the distribution., As with other reports, the reporting |

period and base number are initialized values.

INITIALIZATION

The NRTS Program requires the i{nitialization of 16 variables. Only
three, however, require values. The varisble description and initial-
ization table (Table 7) contains the information required to inftialize
the report program. An example data deck listing follows the "Output

Program" listing.

OUTPUT PROGRAM

This is & supplemant to the 3ench Repair Analysis Program, having
a very similar logic {only much simpler}, and using the sacms input tape
sade up of 12-word label records. The output {s a report (every period)
on the passage of reparables through the MRTS cycls.

Only those recorde with IDD = 6000 or 4900 are of concern to this
program; all othears are skipped. As betore, all records with base
sumbar not equal to the sysiem attribute BASE sre skipped

Bacause no ACCUMULATE ststemants are used, this program dosas not
use the sutomatically defined system variable TIME, nor doas it naed
s CLOCK subroutina.

An ERROR routine is present, and is called in case of an error
condition from several pisces in tha program.
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NRTS DATA
BASE PERIOD ENDING DAY 30.000
RLP QUANTITY NRTS DELAY TimE
NO NRTS MiN AVG MAX S$T0O DEV
1 3 17.566 13.658 17.960 3. 128
2 12 5.018 9.181 14.283 2.578
3 10 2.088 2.529 3.669 0,671
1 S 5.967 8.536 11. 769 2,226
6 1 3.136 3.138 3.138 0.000
Fig. 24
Table 7
VARIABLE DESCRIPTION AND INITIALIZATION:
NRTS
wray Nushes
e (1o o oo
initialize oo wtored
Mods  [iiticlize 0| Voiva in o fig. § Cal., fypoving
Asrey of Floating] 19-22 2730 | Lim Vesighle
Nusbar ISubect ] Point | Zors fveive [Tabriof Cot . M‘--:H Destription of Varidhle o s initiolised Newo | Entity
1LY [] ]
3 [} v Sase swmber. [T 1] ]
[] 1] r v Asport {nterval {o deciml doys. e [ ]
’ [] v Tois! mabar of teparadle types. L cq.4 ]
[ 1313 1 ] !




PERMANENT VARIABLLC

TIM - currant simulated time, as read from th: current label record.
PTIME - the time at the beginning of the current report period.
ENDPD - the time at which the current report period will end
CURPD - the length of the report period that has just ended.
BASE - the base number for this run.
PEROD - the length of a report period.
RPTYP - reparable type; & permanent entity with the following attributes:
FLOAD - first of the set called LOAD.
LLOAD - last of the set called LOAD.
TOTAL - the total number of reparables of this type completing the
NRTS cycle in this period.
SUM - the sum of their NRTS times.
SUMSQ - the sum-square of their NRTS times.
AVG - the mean NRTS time for this type of reparable during this
period.
STDV - the standard deviation of NRIS time for this type of
reparable.
MAX - the maximum NRTS time for this type of reparable during
this period.

TEMPORARY VARIABLES

REP - reparable part; a temporary entity with the following attributes:
IDNO - I.D. number; s number obtained from the label record that
uniquely identifies this reparable.
BTIME - the time at which this reparabtle entered che NRIS cycle.
PLOAD - predecessor in LOAD.
SLOAD - successor in LOAD.

SETS

LOAD - a eingly-subscripted set, ranked on BTIME.
owner: RPTYP
member: REP




e . - o N AN e T

“234-

+T REP &

T IDND )
T BTINE 2
T PLOAD 3
T SLOAD &

"5 ey T =

LOADYL  *eTIME L
1TIM
2PTINE
3ENDPD
4CURPD
S8ASE
6PEROCD
TRPTYP
8FLOAD
SLLOAD
10707AL

11SUM
123UMSQ
13AVG
14STDYV
15MaX
16MIN

0#‘00“00¢000‘0000‘60
N NN TN
(aNa]

ol put st s gt gut pust pus P
MDA N o o o

$IBFTC MAIN
MAIN ROUTINE

c secess INITIALIZE ENDPD.
LET ENDPD = PEROD
C soeee s INITIALIZE EACH MINIMUM TO A HIGH NUMBER,
LET MIN(E) = 10C00., FOR EACH RPTYP I
c eeoeeoREAD A LABEL RECORD.
X 10 READ (9) KoIDD9KoKoKyINBASE yNCyK,K,IADDR,INDIC,T
LET TIm = ¥
C ccecesIF THERE IS A DETAIL RECORD, SKIP fT.
X IF CINDIC.€Q.1) READ (9) JUNK
IF {IDDY NE (3)y, GO TO 30
C seeceosEND OF SIMULATION. (IDD=3.) TERMINATF AFTER PRINTING THE
C tseses LAST REPORT.
LET ENDPD = TN
CALL ENDPRD '
sTop
c seece s IGNORE THIS RECORD UNLESS INBASE = RASE.
30 IF (INBASE) NE (BASE), GO VO 10
c eseeeoTEST FOR END OF PERIOD.
IF (TIM) GR (ENOPD), CALL ENOPRD
C esceecIF THIS RECORD IS RELEVANTY (IDD = 6000 UR 4900), CALL &
¢ scecee SUBROUTINE TO PROCESS IT. OTHERWISE SKIP [T,

IF {10D) NE (6000), GO YO SO
CALL START (NO, 1ACDR)
GO 10 10

50 iF (IDD) NE (4900), GO TO 10
CALL FINISH (NO, IADDR)
G0 70 10
END

*IBFTC ENDPRD

SUBROUTINE ENDPRD

I R - P s




30

50
100
*IBFTC

C
C

eseess THIS ROUTINE S CALLED AT THE END OF EACH PERIOD,
LET T = ENDPD
LEV CURPD = T - PTIME
LET PTIME = T
eeseeeBUTPUT NOTHING IF NO TIME HAS ELAPSED SINCE ENGC OF PREVIOUS
edecee PERI0D.
IF (CURPD) EQ i0.)y GO YO 100
DO T0 30, FOR EACH RFTYP 1
LET FTOT = TOTAL(I)
CALL STDDEV (FTOT, SUM{T), SUMSQ(I), *AVG(I), &STOV(]))
IF (MINC(I)) EQ (10000.)y LET MIN(I® = O.
LooP
CALL REPORY
eseeesRESET ALL RUNNING TOTALS.
N0 Y0 50, FOR EACH RPTYYP I
LEV MIN{E) = 100C0.
LET MAX(I) = O.
LET cumtl) - 0.
LET 3Sumsa(l) = Q.
LET TOTALLI) = ¢
L3oP
LET ENDPD = ENDPD + PERCD
RETURN
END
START
SUBROUTINE STAKT (NO, ID)
eoveeaTHIS POUTINE IS CALLED FOR IDD = 6000.
eessssA REP MAS JUST ENTEREU THE NRTS CYCLE.
IF (NO) GR (NRPTYP), CALL ERROR (4HSTAR)
CREATE REP
LEYT BTINE(RSP) = TId
LEY IONC(REP) = iD
FILE REP IN LOAD(NO)
RETURN
END

$IBFTC FINISH

SUBROUTINE FINISH (NO, ID)
recceeAh REP HAS JUST LEFT THE NRTS CYCLE.

IF (NO) GR (NRPTYP), CALL ERROR (4NFINI)
seosacFIND THE REP. TANE STATISTICS, AND DESTROY IT.

FIND FIRST, FOf EACH REP OF LOADINOC), WITH (IDNO(REP)) EQ

(10), WHMERE REP, IF NONE, CALL ERROR (4HFIN2)

REMOVE REP FROM LOAC(INO)

LET T = TINM - BTINE(REP)

LET MAXINO) = ANAXL(T,MAX(NO))

LEY MIN(NO) = AMINL(T,MIN(NO))

LET SUM(NO) = SUM(NO) + T

LET SUNSQINO) = SUMSQ(NO) ¢ TeT

LET TOTALIND) = TOVAL(NG! + 1]

DESTROY REP

RETURN

END

CIBFTC STDDEV
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SURROUTINE STDDEV (TOTy S. SC, AVE: STD)
C eeeessRUUTINE TO TAKE A MEAN AND STAMDARD DFVIATICA,
IF (TOT) LE {(0.)y GO 7O 50
LET AVE = S /7 TO7
LET STD = SQRT(AMAXL(SQ/TUT - AVESAVE, 0.}

60 70 1C0
50 LET AVE s Q.
LET STO = 0.
100 RETURN
END

S[BFTC REPORT
REPQORT REPORT

X NRTS
X RASE
X
X REP QUANTITY NRTS
X NO NRTS MIN
) § L e L
X t TOTAL(T) MIN(T)
X FOR EACH RPTYP I, WITH (TOTAL(I)) NE (0)
END
X
CATA 1
®  PERIOD ENDING DAY #3%,8%% 1
RASE ENDPD
CELAY TIME
AVG MAX STD DEV 1
2R . 889 s, 088 29,082
AVG(T) MAX(T) sTOVLI)
X
END

$IRFTC ERROR
SUBROUTINE ERROR (NANME)
CALL ERREPT (NAME)
STOP
END
SIEFTC ERREPT
REPORT ERREPT (NAME)

X JOB TERMINATED AT TIME 88,088 BECAUSS OF ERROR IN SUBRROUTINE e
X TIm NA
X {ARRRE
End)
X
Ae?
[ 13

VIATION)
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BASE
PEROP
NRPTYP
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Program 11

DEPOT TRANSPORTATION CAPABILITY
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XI. DEPOT TRANSPORTATION CAPABILITY

The Depot Transportation Capability Output Program is a two-

part program displaying the cargo delivered to each base(s) and the

utilization of each transport vehicle.

CARGO

The Cargo Report (see Fig. 25) displays the quantity of cargo
moved throughout the simulated period. The quantity is specified in
terms of weight, volume, and units [or each type of cargo. Note the
separate specification of both the quantity of cargo that is lovaded
aboa some carrier (TP) and the quantity of cargo delivered (TD)
by a carrier. The same distinction is made for base deliveries
(column 4) and for the depot (column 5). Column 6 specifies the quan-

tity of each cargo type that is in process (in transit) as of the report

time.

INITIALIZATION

The cargo output program requires the user to initialize eighteen
variables. Table B and its accompanying text willi facilitate use of
this program, and help the user understand the conceptuai basis for

the resultant report,.

OUTPUT PROGRAM

The iuput to the cargo output program is the tape generated by
the Depot Transportation Simulation Program. The tape is read from
logical unit No. 9.

This input tape consists of twelve-word records in the following
form

word 1 - irrelevant.

Word 2 - a four-digit number identifying the occurrence represented

by this record.
Words ) through 5 - irrelevant.

Word b - the base number.
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Table 8

VARIABLE DESCRIPTION AND INITIALIZATION:

of Mvibte
nitiaisze [re Do Entored [Pormane~
Mpde initiglize te | Vol in fa Fig, 5 Col, s
Arvey of 9 19-12127-0} Lw Verieble
Number | s prs Bnteger Zore [Valve {Tabiof Col { prowm) h.) '-i-m Owscription of Varichie to B initioliond Noms  1tney
1 [} Mwpert Intervel [ ]
1 L] ] B, of Bases coutalind in the simsletisn. hals 4
) 0 1 B of reparables contaiand ta the elam- s [
istien.
. 2 1 z 3 1 W
3 H t 3 ) ? ™R
. ? 1 1 3} 2 TR
b
? H 1 H H H§ TG
[ ] 1 H 3 ] i Yo
. 0 4 U
10 H 1 v ] Specily the veigat of sach reperidle con- L §
tetand in the simmlutice.
1 H t ) H e
n b 1 ] ? uy
1 1 ] L ) Specily the volums of sact regatadle -
14 [ 1 v Pieot Vooe mmba: to W privied By Whie resst
repaes.
3] [ 1] 1] Lot daoe manlet te M prisied ¥y (0is ey
rapere.
" t t v H malved coquense of baee Sumbetd (o be L]
pristed
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¢ § 1 i [ 4 ] e
i A ..




-242-

Words 7 through 10 - the content of these words varies with the
individsal values of Word 2.

Word 11 - irrelevant,

Word 12 - current simulated time.

When a record is read from tape 9, the value of CNT is compared
vith current simulated time (Word 12); if simulated time equals or ex-
ceeds the value of CNT, steps are taken to issue a report. Thus, CNT
is used to contrcl the report interval. 1If CNT exceeds the value of
simulated time, the current record's information is processed as follows.

Word 6 is checked to determine {f the r-cord contains information
about a relevant base. There 1is prov.sion in the cargo cutput program for
reporting on all, or selected, bases, in any order desired by the user.

For all relevant bases, Word 2 is compared with internal four-digit
codes in order to select only records that are "interesting' to the pro-
gram. At this point, the program transfers control to segments unique
to each code, which wiil in turn process the individual data records.

When Word ? {s found to equal 5000, the end of simulation has been
reached. A final report is issued, and the cargo output program termi-

nates.

PERMANENT VARIABLES

The following list {s complete except for attributes denoting f{rst-

or last-of-set.

CNT - the report interval, specified by the user.

BASE - a permanent entity representing the number of bases in the simu-
lastion.

NRPS - the total number of unique reparables involved {n the simulation.

TT®N - sum of the tonnage arriving at each base.

TVOL - sum of the volume arriving st each base.

TUNT - sum of the number of units arriving at each base.

TDPS - sum of the number of base units arriving at each bdase (base unit
= reparsble that originates at a base rather than a depot).

TBAS - sum of the number of depot units arriving at each base.

LNT ~ a debugging aid.

WHT - a liet of weights for iadividual reparable types.

VOL - a list of volumes for individual reparabie typec




-243-

TEMPORARY VARIABLES

REP - & temporary entity with the following attributes:
BFLG - a system flag indicatiang that the reparable is a base
unit,
SYSTA - the reparable type number (as opposed to serial number,
which is a machine address).
WATE - weight of the particular reparable.
VOLU - volume of the particular reparable.
RPORT - a temporary entity with the following attributes:
IUNIT - a running sum of units delivered to each base., It is
reset to zero after each report interval.
TSTON - a ruanning sum of total weight delivered to each base.
It is reset to zero after each report interval.
TOVOL - a sim’lar running sum for total velume.
DPOU - a similar running sum for total depot units.
BASU - a similar running sum for total base units.
INPRQ - a running su-. of "in-process” reparables (total units -

(sum of depot and base units)).

SEIS

BREP - a singly-subscripred FIPY ser consisting of all temporary REPs
attached to each base.
Owner: BASE
Member: REP
RPQ - a doubly-subscripted FIFG set consisting of sll tempurary RPERTs
filed by base and reparable type,
Owaers: MRPS, BASE
Mesber: RPYRT

BSET - 3 FIM set, with no subscripts, which cortains the numbers of
those bases for which & report is (o be tssued.
Oxner:  SYSTEM
Hewber : NASK

i o rned A DU Y AT

[

. e

Dy ARSI AR 30 s e
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Vil L
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TUNIT
(OTNN
Tevop
nePny
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2172
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372
9172

1172
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O wn et el el e s

LONT
JBASE
INRPS
47TON
HTvnyL
ATUNT
(Tnpc
HTRAS
AUNT
LOWHT
11+#RP¢
| P =
1¥v0L
14FU4SFT
I5LASET
L6SRSIY
17F BRI P
LALYRFp

CovceoMAIN PREPARFS CARGO PARAMETERS,

C
LFT GNT

-
4

CNT
1 READ FROM 9, [Ny IDSyKOD yKAY oKPE , 1B, 1LA

SO NNS,ONNNNN TSmO

FORMAT( 516, Ségld V0S64364SO Lo o586 412

[ECTYMEMESIGNTY, GU TO 200

CALL REPURTLANT)

100 LET GNT
C

-
=

GNT ¢ CNT

-——
O (]

(@)

NS A e e et ot e oyt P en bew nmg pew ey

RREP]

%

PG D+

PSFTC

*

s ILByILC, ITR,ICT, TYME
156403,4)
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Ceena 0T RIOIRT [T]¥E, PROCESS RECCRD,

C
2C0 FIMO FIRST, FOR FACH K M BSYT, WITH (K) FQC(I0), [F MNUNE, (O
IF CHien) B (5C0),60 TO S04
IF (T08) FQ (50671,60 TO 950
IF LIDS) FG (507 oD TU 997
19 LINS) Y@ (55CH) 6N TC 550
GC Tu 1
C
CoeeeadlS = 5C0U0, MDD UF SIMULLATION,
C
SCT CALL REPLITIGNTY)
STP
C

950 CREATE v P

STORE  wHI{ILB) I mATE{RFP)
STUR®  VOL(ILR) IN VULU(REP)
STURE  ILB IN SYSTALREP)
[F C1DS) NF {5C60),  LET RFLGIRER) = 1
PILE RFP IN HREP(TE)
e 11
END

¢ IBFIC KLOK
SUBRDUTINE REPORTIGNT)

C
CoeosolllLLECT PARAMITERS,
C
Coeooed INCRFMENT ITHIS PERINDY DATA,
C
101 0T 19, FOR EACH R TN SET
NeoT0 5y FUK J = (1)INRPS)
((RFATE RPORT CALLKFD LIST
1 DG T 3, $0R FACH REP IN BRePUIR), WITH (SYSTA(RP)) B
LET TUNITOLISTY = JTUNIT(LIST) ¢ 1
LFT TOTONCLEST)E = 10TONCLIST)Y ¢ WATFE(REP) /2000
LET TOGVOLUILLIST) = TOVOLILIST) ¢ VOLULIREP)
TFIRFLGIREP)IFQUL)Y, GO TO 2
LET DPOUCLIST)Y = DPOUILIST) + 1
GO TO 3
2 LET PASUCLIST) = BASULLIST) ¢ 1
3 REPEAT 1
C

Cooeos COMPUTE *IN PROUCHSS?Y TNTAL FOR THIS REPORT PRI,

‘ LiT xPeNC = [UNTTLLIST) - (RASULLIST) + OPCULLIST))
STNRE KPROC IN INPPO(LIST)

E..-..FILF REPOURT IMN JUFUF Jb REPNRTS HY HBASE ANC SYSTEM,

s FILF LIST IN RPQUYHIE)

Eo....lNCR}MﬁNY YT0 DATE® COUNTERS,

tJ

T¢
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LET TTON(J,IB8) = TEON(J,I®) ¢ TOTON(LIST)

i LET TVOL(J,IB) = TYOL(J,IB) ¢ TGVOLILIST)
% LET TURT(J IF) = TUNT(J,IBF ¢ TUNITILIST)
i LET TOPND(J,IB) = TDPOI(JI.IB) ¢ DPOULLIST)
] LET TBAS{J I8) = TRAS{JS,IR) ¢+ BASUILIST}

c
| Coeoeos PROCEED 10 REPS AT NEXT BASC.QUEUE.
| c
i 9 L00P
i Cc
f Coeeees PROCURE NEXT BASE,
= (o
b 10 REPEAT 101
= C

Coeess IHERF 1S NUW A REPORT FOR EACH RFP. BY RASE.

¢

c

CeeesolALL REPORT GENERATOR PRELUDE.

c

CALL FORM(GNT)

C

Cesee HOUSEKEFP BEFORF RETURNING TO SUPFRVISOR.

C

201 DU T 30, FOR EACH [R IN BSET
C

22 IF RREP(IB} IS EMPTY, GO TD 23
. REMOVE FIRST J FROM BREP(IB)

OFSTROY REP CALLED J
cn 10 22

23 DO TO 24, FOR J = (1) (NRPS)
IF RPQ{J,1B) IS EMPTY, GO TO 24
REMCVF FIRST RPORT FROM RPQ(J,I18i
DESTROY RPORT

24 LOOP

30 REPEAT 301
RFTURN
tEND

s IBFIC BLOK]

SUBROUTINE FORM(GNT)

C
CoeseoPREPARE TO PRINT HEADING.
C
LFT KNT = ¢
LEY MARK= O
! DO TO 6, FNR FACH I8 IN BSET
2 CALL FORMH{IB,GNT)
LET KNT = KNT ¢ 10
IF(MARK )EQ(L1), GO TO 4
C
o CeoeesPRINT DATA RECORD.
C

5 00 TO 9, FOR K = (L)INRPS)
! 3 00 TO 4, FOR EACH J IN RPO(K,I8)
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CALL FURMR(K+TOTONIJ) s TTON(KGIB) yTUNITUEY) s TUNTUIK, [B)TOVOL (U )y
1TVOL(K, 18),0POUL ) o TOPOIK,IR) 4BASULS) ,THAS(K, IR}, INPRCIJ))
LET MARK = 0
LEF KNT = KNT ¢ 1
IF (KNT) FQ (550, GO TO 7
4 REPFAT 13
5 LOOP
6 REPEAT |
RETURN
7 LEY KNT
LFI MARK
50 10 2
END
*|BFTL FORMH
REPORT FORMH(IB,GNT)

C
1

X CARGO REPORT FOR  RASE
X
X TONS UNITS
X CARGO CFLIVERED NELIVERED
X TYPE Tp 10 TP e
END
¢ PERJGL ENDING .60 9
16 GN1
VOL UME bASE DEPOT
DELIVERFD UNITS UNITS IN
TP T TP T TP ™”m PRCCFSS ?
END

®IPFTC FORMR
REPORT FORMR{TAoIBGICoIDGIEWIFIGeLoMyN,IC,IP)

X ] ] * & .
X 1A 18 Ic 1D lE
END
* * * 8 ] % &
IF 1 {8 L M N 10 P
END
SENTRY MAIN
1 18
1 0 R 0%
2 0 R 10
3 0O R 17
4 g 2 1 17 0140 2
9 c 2
10 1 R 17 3 12(16)

011388 10386 H3IG6 7768 ART6B 9T76R 1573 ASTI 9973 14449 16449
CO02C0 14685 10662 104062 10462

11 12 2 1 17 3 10 2

i3 1 R 17 3 17{14)
0110 11C 7C 37C 370 370 14C 140 140 100 180 10 10 1106 &40 90 4U

14 C R 2

15 0 R 5

16 I R 10 2 100(12)
C 4 53

v ir 17 11 ?

2COo
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V1L

The UTIL (utilization) program describes the Cargo Carrier
Utilization for the simulation, The utilization of each vehicle (by
ID number) for each vehicle type is listed. Figure 26 is an example
of the information contained in this portion of the report.

For each vehicle, col. 3 lists the time the vehicle was available
for service, col. 4 the time lost due tv maintenance, and col. 5 the
time involved in loading the vehicle. Idle time, listed in col, 6,
is the sum of maintensance downtime and loading time. The utilization
factor is the sum of maintensnce time, loading time, and intransit

time, divided by the total simulated time to date.

INITIALIZATION

The UTIL output program requires the user to initialize nine
var.ables. Table 9 and its accompanying text will facilitate the
use of the program and help the user understand the conceptual basis

for the resuitant report.

OUTPUT PROGRAM

The input to UILLL is the tape generated by the Depot Transportation
Simulation program. The tape is read from logical unit N¢. 9,

This input tape consists of twelve-word records in the following
format:

Word 1 - irrelevant,
Word 2 - g four-digit number identifying the occurrence represented
by this record.
Words 3 through 5 - irrelevant.
Word 6 - the base number.
Words 7 through 10 - the content of these words varies with the
individual values of Word 2.
Word 11 - irrelevant.
Word 12 - current simulated tims.
When a record is read from tape 9, the value of GNT is compared
with current simulated time (Word 12); {f simulsted time equals or

s o ————a e =




UTILIZATION OF VEHICLE TYPE

4 FOR PERIOD ENDING 3.00

VEHICLF VEHICLE TIME MAINTENANCE LOADING 10LE UTILIZATION
TYPF 10 AVAILABLE DOWNT | ME Ting TIME FACTOR
4 2395} 1.00 0.00 0.00 1.00 0.00
L 23943 1.00 0.00 0.00 1. 00 0.00
4 23935 1. 00 0.00 0.00 1.00 0,00

Fig. 26
Table 9
VARIABLE DESCRIPTION AND INITIALIZATION:
UTILIZATION
Arroy MNumber
of Artribute
Initiolize fro Be Entered
Number Mode Intiglize to Vol:q i: in Fig. S.C':l, ".S::::o:'
Array of Flooting 19222 127-30 | List Varigble
Number fSubscriph lintegee| Point | 2ero {Value |Table] Col ] (rows) [(cols.) [ Paching Detcription of Variable to Be Initialised Nome [Entity [Anribute
1 0 r v Repuet Interval CNY ¥
H [ t (] Number of carge carrict types NCARS ]
bl 1 1 1 2 sQ A
“« i 1 H ) LAUISQ #
s 1 1 H b FLsTQ A
L] H 1 1 2 Lism A
! [ 1 Firet vehicle nuwber to be repurted - by type| INSET A
8 [} 1 Last vehicle number to be cepoited - by type LVsSET A
A 1 1 2 Dratred gequenie vt reporis or eelvcted SYSET A
vehiile types
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exceeds the value of GNT, steps are taken to issue a repert. Thus,
GNT is used to control the report interval. If GNT exceeds the value
of simulated time, the current record's information is processed as
follows.

Word 2 i{s compared with internal four-digit codes in order to
select, for further processing, only records that are relevant to
this program's objective. Once such a record is identified, program
control i3 transferred to one of several unique segments corresponding
to individual four-digit codes.

When Word 2 1is found to equal 5000, the end of simulation has

been reached. A final report is issued, and UTIL terminates.

PERMANENT VARIABLES

CNT - the report interval, specified by the user.

NCARS - total anumber of vehicles in the simulation.

FBUSQ - machine address representation of first member of the set
BUSQ.

LBUSQ - the last member of BUSQ.

FLSTQ - machine address representation of first member of the set
1STQ.

LLSTQ - the last member of LSTQ.

FVSET, LVSET - first and last members of the set VSET.

SVSET - a list of successive members of VSET, starting with the

successor to membar FVSET.

TEMPORARY VARIABLES

BUS - a temporary entity with the following attributes:

TYPE - an integer specifying the particulsr kind of vehicle.

SRNW - a machine address identifying an individual member of any
one TYPE.

MAMR - a running sum, for this vehicle, of major maintsnance
elapsed time.

MINGR - a ruaning sum, for this vehicle, of minor maintenance
slapsed time.
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FLITE - & running sum of total travel time accrued by rhis
vehicle,

L¢AD - a running sum of time taken to load this vehicle.
T501 - T509 - these represent the simulated times relative to

unijue events associated with the vehicle during
the s‘mulst’on.

They ace used to compute the four
prece ing attributes.
LIST - a temporary entity with the following attributes:
MNTDT - total divmtime due ’

» maintenance for this vehicle, this
report perio’.

LODT™ - total time gpent in loading this vehicle during this
period,

: IDLE - vehicle idle time during this report period.
|

UTL - utility factor for an indl:{dual vehicle during thie
report period.

! THISL - machine ID of this particular report.

SEIS

BUSQ -~ a singly-subscrinted FIM set consisting of zll1 temporary
entities calied BUS (the vehicles).
Owner: SYSTEM
Member: BUS

LSTQ - a singly-subscripted FIP set consisting of all temporary
entities called LIST (the individual reports).
Owner: SYSTEM

i R A SR AE H e M b <83 T T

Member: LIST
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+ LONT C FC
¢+ /NCARS O 1
+ JFRUSC 1 {
+ 4LEUSC 1 |
+ 9FLSTu 1 |
+ 6LLSTQ |} |
+ TEVSET O I
+ BLVSET O 1
. 9SVSET | I
+I BUS 8w
+ T SBUSQ 21/2 1
+ T TYPE 2242 |
+ T SeMiv o 3172
+ T MAJUCR & r
+ T MINOR 5 F
+ T FLIIE & f
+ T t2ADp 7 F
+ F 18C1 4 F
+ T 1502 11 fF
+ I T504 |2 ’
+ T 15¢9 13
. I FLY0214
+ T Fuae 1% F
¢ PUSQL =
+T LIST ¢
+ T MNTIDT 2 F
* Fiteprm 3 F
+ T IDLL & 13
+ T ult 5 F
+ T SLSTO o I
¢ I IHESL 7 {
+ LSTQL »
*IRFIC Ma|N

MALN
¢

CoveadUTILITY FACTOR OUTPUT PRIIGKAM, SET ~ UpP,
LFT GNT = CNT
1 READ FROM g, 10.IDS.KOO.KAY.KPh.lB.lLA.ILB.ch.er.lnr,rvnr
FURHA7i516156v13|$6v3[60§6o[6956-|2056|03-5)
lF(IVNt)LS(bNT). GO 10 2
CALL uPrIP(L,NT)
LET GNT = NI ¢ CNT

2 IF LIDS) £V (5CCG), 6O To 5
TE (I0S) f¢ (20100, GO TO 10
IF CIDS) v§ (5C20), 6O T ¢
F LIDS)Y FQ (503N, GO TO jo
IE CI0S) £Q (5Ca2), GO T0 40
IF CIDS) FQ (5C50), 60 T %0




C
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IF (IDS) FQ (5090), GO TO 60
IF (IDS) FEQ (5200), GO TO 70
IF (IDS) FQ (5300), GO TOU 80
GO 10 1

Ceeoes URUER PARAMETFRS.

C

R0 CREATE BUS CALLED K
STUREC ILA IN TYPE(K)
STORE ITR IN SRNO(K)
FILE K IN BUSQUILA)
G0 TO 1
70 FIND FIRST, FOR EACH K IN BUSQUILA), WITH (SRNC(K))EQ(ITR), IF
INONEy GO TO 1
IF(TH09(K)ILSIGNT=CNT) yLET FUGE(K)=FUGE(K)+ ({GNT=CNT)=T509(K))
LET MAJOR(K) = MAJOR(K) + (TYME - T509(K))
60 10 1

60 DO T2 99, FOR J = (1) (INCARS)
FIND FIRST, FOR EACH X IN HUSO(J), WITH (SRNCI(KIDIFC(ITR), IF NUNE,
160 TN 59
STORF TYME [N TSCO(K)
GO TG 1
$9 L00P
GO it
5C DO T 49y FOR J ={1)(NCARS)
FIND FIRST, FOR FACH K IN HUSQ(J) ¢ WITHISRNDIK)IFG (ITR), [F NONE,
160 Ty 49
IFITSC4IR)ILSIGNT=CNT) JLFT FUGE(K)=FUGE (K)+ (IGNT=CNIT )=T%04(K))
LET FLITEU(K) = FLITE(K) + (TYME - TSD&(K))
G T 1
49 LOne
GO0 TNl
40 DO T 39, FOR J = (1)(NCARS)
FIND FIRST,FNR FACH K IN BUSQ(J), WITH (SRNC(K)) FQ(ITR), IF NUNE,
160 TO 39
STORE TYMF IN T904(K)
IFLTH02(KMIEGIO. )y 6T TO 41
IFCTSC2(K)ILSIGNT=CNT) 4LFT FUGE(K)=FUGE(X)+ {(GNT~ CNri-Tﬁn7(K))
LFET LUOADIK)=LOADIK)+(TS504(K)=-T502(K))
o TH 42
41 TFLTHOUIKIILSIGNT-CNT) LET FUGE(K)=FUGE(K)0((GNT—CNT)-I%OI(K))
LY 10OAD(K) = O,
42 1F (THC2(K))IFQ(O)y LFT MINNRIK) = MINORIK) + (TS504&(K) - THO1(K))
IFCTS502IKY) NF (Oedy LET T3502(K) - 0O,
GO T 1|
39 LnNne
G0 TO L
30 6N T 20
20 00O YO 19, FOR 4 = (LYINCARYS)
FIME FIRST, POR FACH K IN RUSCLJI) e WITH (SRNCIK)IIFCUITR), TF JONE,
o0 1 19
IFCTSCUIRDIILSEGT=CNT) 4LFT FUGE(K)=FUGE(K)+ {(GNT=CNT)=T5011{x))
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LET MINOR(K) = MINOR(K) ¢ (TYME - TSOLQ(X))
STORE TYME IN T502(K)
GO 10 1
19 LOOP
GO T0 1
10 00 10 S, FOR J = (1)(NCARS)
FIND FIRST, FOR EACH K IN BUSG(J), WITH (SRNOIK))IEQCIITR), [F NONE,
160 YU 9
STORE TYME IN TS01(K)
GO 10 1
3 LOOF
GO TO 1
5 CALL UPKEPIGNT)
stup
FND
*[RFTC BLOUKS
SUSROUTINE UPREPIGNT)
C
CoeeoooCOLLECT PARAMETERS,
C
1 00 10 4, FOR EACH IV IN VSET
2 00 TO 3, FOR LACH K IN BUSQUIV)
CREATE LIST CALLED L
LET THISLEL) = SRNO(K)
LEYT MNTDOT(L)Y = MNYDTIL) ¢ (PAJOR(K) ¢ MINCRIK))
LEY LODTMIL) = LODTYMIL) ¢ LOADI(K)
LET TOLLEL)=JOLECLI*(CNT-((FLITE(K)#MNTOT (L)LODTM(L))-FUGEIK)])]
LET UTLLIL! = UTLIL) ¢ (CNT-IDLEI(LY)/Z CNY
FILe L OIN LSTQEE V)
% REPFAT 2
4 REPEAT
LALL FORRKGNT)
C
Cooee o MOUSEKEFS REFLNE RFETURNING TO SUPERVISOR,
C
5 00 YO A, FOR EA(KW [V & JSE!
61 DO TO &, FOR Eafx BUS % IUSQUIV)
LEYT MAGOR{BUSY = 4,
LET MINDRIBUSE = O,
LET FLITEIBUSE = G,
LET  LOADIBUS) = O,
LEY FUGEIBUSY = T,
& BEPFATY i

T OEF LSTQUIVE I8 £RmETY. L0 §0 A
RERGYE FIRSY LE5Y FRUM {57011 %:
DESTROY LISF
60 Y0 7

8 REPEAY 5
RETURN
END

SIBFTC BLOKS
SUBROUTINE FORR{(NT
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C
CeeessPREPARF TD PRINT HFADING.
C
LFT KNT = O
LFT MARK= O
1 CO TO S5, FOR EACH IV [N VSFT
2 CALL FORMH(IV,GNT)
LET KNT = KNT ¢+ 10
IF (MARK)EQ(1),G0 TO 4
C
CeeeeoPRINT DATA RECORD.
C
3 D0 TO 4, FNR EACH L IN LSTQUIV)
IF (UTLIL)) EQ(-0.)s LET UTLIL) = 0.
LET AVL = CNT = MNTOT(L)
CALL FORMR{IV,THISL(L) yAVLyMNTDT{L),LODTM(L),ICLEIL),UTL(L)})
LET MARK = 0
LET KNT = KNT ¢+ 1
IF {(KNT) FQ (55}, GO TO 6
4 REPEAT 3
5 REPFAT 1}
RETURN
6 LET KNT = 0
LET MARK= ]
GO 10 2
END
¢ [RFTC FORMH
REPORT FORMH{ T V,GNT)
X UTILIZATINN OF VEKICLE TYPE
X
X VEHICLE VEHICLE TIME MAINTE
X TYPF 10 AVAILABLE NOWNT
END
4
* FOR PERIOD ENDING *, o 9
1V GNT
NANCE LOADING fOLE UTILIZATION
IME TIME TIME FACTOR 2
END
*[BFTC FURMR
REPORTY FORMR(IV,LyAL4A2,A3,A%,AS5) )
X * * s, 0% .,
X v L Al A2
END
t 3 [ A T ] s, 08 S, 02 X
Al Ab AS k
END
S$ENTRY MAIN
1 9
1 OR 1.0
2 0 R 4
3 2N G 4 2 1
7 0 R 1
8 C R 4
9 1 9 4 7 “(12)
2 3 4
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Procgram 12

DEPOT MAINTENANCE CAPABILITY
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XII, " ™OT MAINTENANCE CAPABILITY

The Depot Maintenance Capability program is used to display the
outputs from the DR&O Stmulator.4 The report consists of five parts:
the input to each depot, its output and the re,jarable repair times for
the period(s) of time selected; queueing and utilization factors for
each resource group (personnel and equipment groups); queueing factors
for each component spare part type; stock levels, cor-onent spare
repair times, stockouts, and demands for each component spare part;
and detailed information for each activity about its performance
during each period of simulation.

An example of the output display is shown in Figs. 27 to 31,
Figure 27 is a display of depot statistics showing the system (or

Unit or item) arrivals and departures, reparables in process, and

repair cycle times. A separate display is presented for each depot.

The example display is for depot No. 3.

The first line of data shows the time at which the statistics were
taken. Notice that the report is for day ending 14.000. Since
"time" began at time 0.000 in the simulations and the report is

initialized for seven-day periods., the fourteenth day will end at

time 14.000 (not 14.999). The next line entry shows the number of

reparables that entered the depot (15) for the period and the sum
of all reparables entering the depot (30) as of the report period,
The third line entry is the serviceables departing the depot

(returned to serviceable stock) (8), during the period, and the sum

of ali items processed to date (20). The difference between the

arrivals and departures is presented as the number in process (10).

The next line displays a distribution of the reparables in process.
The average time in process (for the twenty that were processed) is
4.75 days, ‘he maximum time was 10 days, and the minimum 1 day. The
standard deviation for the distribution is 2,37.

s T i

The repair time discribution is presented both for the period
(just 7 days) and accumulaeted for the fourteen days.

Figure 28 displays the activity Queueing Factors for the period.
Column 1 lists the activities in sequence. Columns 2, 3, and 4 list the
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dietribution of the quantity of reparables processed by each ectivity
for the period. Column 5 lists the average time that the reparables
spend in queue behind each activity awaiting some resource. The
average queue time is displayed as work time; i.e., off-shift time

is not included.

Figure 29 {s the Personnel Utilization report. For each per-
sonnel type, listed in col. 1, the sum of all personnel on duty for
all shifts of the period (of course, the period may be only one shift)
is presented in col. 2. The utilization factor, which is the time
actually engaged in a process divided by the total duty time availavle,
is presented in col. 3 for each personnel type. The balance of the
display is devoted to the man-hours used at each activity for each
personnel type. For example, personnel type 2 worked at activities
S5, 10, and 11, and a total of 93.25 man-hours were used during the
simulation period (seven days).

Figure 30 is the Equipment Utilization report. By equipment
type, listed in col. 1, the quantity is listed in col. 2; cols. 3, &,
and 5 list the time the equipment was used, the idle time, and the
downtime (all in decimal-days). Note that the summation of these
three columns is equal to 14 equipment days for Equipment types 1 and
2, and 21 equipment days for Equipment type 3., This is the total time
available for the equipment., Off-shift time is not deducted.

Column 6 is a count of the number of times the depot equipment
failed during the period (in this example, 7 days). Column 7 is the
utilization factor for the equipment, computed by dividing the total
time available (equipwent days) into the time in use, Column 8 lists
the activities where the equipment was used.

Pigur. 31 is the display of the Queueing factors for each com-
ponent spare part. Column 1 lists the spare part ID number. Column 2
listes the quantity or authorized stock level of each spare part.
Column 3 lists the number of demands for each spare part during the
period,

Columns 4, 5, and 6 list the distribution of the quantity of
unfilled demands (average, maximum, and minimum) for each spare part
typs. Column 7 lists the average queue time--the average time required
to £111 the demand.




SYSTEM ARRIVALS
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DEPOT 3

DEPARTURES

*~0 REPAIR CYCLE T
DATA FOR PERIOD ENDING DAY
REPARABLES ENTEAING DEPOT THIS PERIOD

SERVICEABLES DEPARTING OEPOT THIS PERIOD

IN=-PROCESS,
S

15, TO DATE 30
8, TO DATE 20

NUMBER (N PROCESS 10
AVG MAYX MIN  STD DEV
REPARABLES IK PROCESS 4.75 10 1 2.37
REPAIR TiME
THIS PERIOD 1.99  3.03 0.96 0.69
TO DATE 1.37  3.03 0.8 0.67
Fig. 27
ACTIVITY QUEVEING FACTORS
FOR PERIOD JUSY COMPLETED
NO. OF REPS IN QUEVE
ACT. AVG QUEVE TIME
NO. AVG  MAX MIN  (IW WORK-MOURS)
| 0.33 3. 0. 0.80
2 0.08 3. 0. 0.6
3 0.00 1. 0. 0.00
s 0.08 1. 0. 0.09
s 1.10 s. 0. 0.7
. 0.01 i o. 0.02
7 3.18 .. 0. 1.90
] 0.00 1. o. 0.00
. 415  10. 0. T.e0
10 0.27 3. 0. 0.26
n 0.00 1. 0. 0.00
1 0.00 2. o. 0.53
13 0.01 1. o. 0.01
rg. 28

14.000




PERSONNEL UTILIZATION

WORK TiME .
AT ACTIVITY :
PERS UTIL HAN- MAN- HMAN- MAN- MAN- MAN-
TYPE QTY FACT NO MHOURS NO HOURS NO HOURS NO HOURS NO HOURS NO HOURS

1 42 0.09
1 4.41 2 11.82 3 4.83 12 3.01 13 5.79
2 3 0.32
5 20.40 10 64.10 11 8.73
3 48 0.27
4 32.03 S 40.79 10 32.05%
4 30 0.40
6 .22 7 24,18 8 22.8% 9 15.63

Fig. 29

EQUIPMENT UTILIZATION

EQUIPMENT TIME IDLE DOWN NO. OF UTILIZATION ACT!VITY NOS.
TYPE QUANTITY IN USE TINE TIME  FAILURES FACTOR WHEKE USED
1 2 0.67 13.15 0.18 3 0.048
s
2 2 1.26 12.38 0.39 n 0.090 .
1
3 3 1.70 19.29 0.01 1 0.081
]
Fig. 30
|
]
QUEUEING FACTORS BY COMPONENT SPARES TYPE
REFARABLE QUEUE LENGTHS AND TIMES BY COMPONENTS
NO. OF REPS IN QUEUE
COMPONENT DEMANDS AVG QUEUE TiIME
Ve QUANTITY  THIS PERIOD AVG MAX MIN (N WORK=MOURS )
1 10 26 0.00 1. 0. 0.00
2 10 20 0.84 3. 0. 0.00
3 L] n 430 .. 0. 0.00
. 12 10 0.00 1. o. 0.00
L] 1 27 12.79 1. .. 0.90
Fig. 31
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INITIALIZATION

The Depot Capability report program requires the initialization
of 33 variables. Only 12 require values, however. The Depot Capability
Variable Description end Initialization Table (Table 10) contains
the information required to inittalize the report program. An example
initialization data deck listing follows the '"Output Program' listing.

OUTPUT PROGRAM

The input to this program is the binary tape generated by the
DR&O Simulation Program; this tape is read from logical unit No. 9.
The input tape consists of 12-word label records with the

following format:

Word 1 - irrelevant.

Word 2 - IDD - a four-digit number identifying the "eveat" or
"occurrence" represented by this record.

Word 3, 4, 5 - irrelevant.

Word 6 - INBASE - the depot number.

Words 7, 8, 9, 10 - IVl, IV2, 1V3, LADDR. These fields are used
to store various items of information, depending on the value of IDD.

Word 11 - INDIC - 1 if the next vecord is a detail record (to be
skipped), 0 othervise.

Word 12 ~ RTIME - current simulated time.

When a label record is read, the value of INBASE {s compared with
the constant permanent attribute called BASE; if they are unequal, the
record is skipped. (Thus it would require u runs of this analysis
program to process all the data from an n-base simulation run, each
time changing the value of BASE).

If the new RTIME is grester than the previous one, subroutine
CLOCK 1s called to check for the end of the operating shift and the
end of the report period. If the report period has ended, subroutine
ENDPRD is called (' generate the reports. Subroutine CLOCK also

updates TIME, which is the actual work time elapsed since the beginning of

i
RO —
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Table 10
VARIABLE DESCRIPTION AND INITIALIZATION:
DEPOT MAINTENANCE CAPABILITY
jArray Number
. of Attribute
Nomber L Mode  lintislise to l\';o'l:“: i'::'b;.'c: “’s""::'
Mrey of Fioeti 19-22§27-20 | List Varishle
h Number [Subec rip got| Point | 2ere IValue [Tabled Cot ] fowa) j(coks.) P-:hi:l Description of Verigble o Be initielized Neme | Enity | Anvibute
i -y [ 4 A
[14] v ] v Totel number of depots. NP 4
1t-29 L} 2 10 A
0 [] t v Total number of Activities. ACTIV [ 4
LIRS ) 1 X 0 A
0 [} 11 v Total number of Personnel Types. o [ 1
alaeh 1 3 L1} A
Iy v 1 v Total number of Kquipment Types. e [ 4
Y Y | 1 S L) A
wf o H A
$0-%7 ] H b A
839 [} 3 3
0 0 1 v Total mumber of Spars Part Types. srrer t
[IR34} 1 1 0 1}
ey ¢ H A :
" [} 1 v Total swaiier of Geparadle Types. Yy [ 4 ‘
n ] 1 v e List depot mumber whars sach reparabis type surg A :
is wrecesscd. (one d8te card/vep typs).
n [} £ v fTotal mumber of ohifis pec woeb. [ 141 [ §
| | ' " ikt~ et e el BN
shite).
‘ “w ] ] 3 A0 ”» tasert quantity of Prrecunel type ‘W ot Qe [
: M W (ane dote card/petsanne] type)
a [ 14 v Totel mucber of hours per olitfe. LEmaa A
(1] [} [ 4 ¥ Sepert Antorval 10 doslnsi duys n .
[ 1] [ 13 v Base aunber [} 3
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simulation, (The automatically defined system variable TIME is used,
in order to take advantage of the ACCUMULATE statement.)
Then the appropriste subroutine is called to process the label

record. To each significant IDD number, there corresponds & subroutine:
e.g., subroutine NEXTAC is caslled whenever 1DD equals 4400. If IDD
does not match any of the significant numbers, it is skipped.

If IDD = 3, the end of simulation has been reached; the program
terminates after writing the last set of reports.

Error tests intended for the debugging phase have been left in
the program, sprinsied throughout. If an error is encountered, this
means that something is amiss in this program, in the simulation pro-
gram, or in the initialization deck. Subroutine ERROR is called, which
terminates after outputting the current value of RTIME and a four-letter

ab! ‘:viation identifying the routine in which the error was detected.

For instance, "REA2" refers to the second error condition in subroutine
READY,

Subroutine SNAP outputs a "snapshot” of all permanent and temporary
variables, as an aid to debugging. The uzer may insert, at any poiat,
a call to SNAP with an identifier of one tc four letters and/or digits;
e.8., CALL SNAP (4HNAME). In this example, "NAME" i{s the identifier.
In the current version of the progrem, ERROR calls SNAP before terminating.

EERMANENT VARIABLES

This list {s complete except for attributes denoting first-of-sat
or last-of-set, and sttributes used only to keep track of time in an
ACCUMULATE statement such as TQSZA (these always have names beginning
with "T").

RTIME - current simulated time; it is obtai :d from each label record

as it is read in.

STIME - the "RTLMR" of the previous lsbel record.

TIME - (a veriable automatically defined by the system) - number of
workdgys elapsed since the beginning of simulation. Suppose
there are 40 work-hours in a weak. Then Lf RTIME = 7.0, TIME
vill be equal to 1.6667 or 1-2/3 (wvhich ts 40 divided by 24).

A ———— s
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PTIME - the value of "TIME" at the end of the previous report period.
EMDSH - the "RTIME" at which the current shift will eud.

ENDPD - the '"RTIME" at which the current period will end.

ETIME - the value of "RTIME" at the end of the previous report period.
CURPD - the length in workdays (using "TIME'") of the period just

completed.

CURP - the length in simulated time (using '"RTIME") of the period just
completed,

CURSH - number of current shift (on a weekly cycle).

CURAC - activity number associated with current label record.

CURSP - spare part number associated with current label record.
CUREP - 1,D, number of REP associated with current label record.
SHOP - permanent entity, of which the following are attributes:

RIN - number of reps entering this depot this period.

ROUT - number of reps leaving depot this period.

TRIN - totgl number of reps in depot (since the beginning of
simulation).

TROUT - total number of reps that have left this depot.

MAXR - saximum number of reps in depot this period.

NI - minimus number of reps this depot this period.

RIP - numbar of reps currently in pidcess in this depot.

RIPS - a ruaning sum of all the values that RIP has sssumed

during this perfod.

RIPSQ - a running sum-square total of ell the values that RIP
has assumed during this period. EK.g., Lf RIP has had the
values 2, 3, 4, 3, 2 in thie period, then RIPS {»
2434443 ¢+2o0r 16, and RIPEQ 1o 2
or 42.

RTS - sum of the repair times of all reps leaving depot this period.

#32052'0]2#22

RT9Q - sum of squares of repeir times of all reps leaving depot
this period.

RIS - sum of RTS for gl] periods to date.

IRTIQ - sum of RTIQ for all periods to date.

MIRT - maxisum repair time for depot thie period.
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MNRT - ninimum repair time for depot this period.

TMXRT - maximum repair time for depot, gll periods. 1
TMNRT - minimun repair time for depot, all periods.
ACTIV - activity; a permanent entity, of which the following are i

attributes:
QSZA - current queue size at this activity.
CQS2A - cumulative total of QSZA, this period.
MXQSA - minimum value of QSZA, this period.
MNQSA - minimum value of QSZA, this pariod.
TIAQS - "time in activity queue, summed;" the total time, in

workdays, that reps have epent in the queue for this
activity.

AVQSA - average queue size at this activity.

AVTAQ - average time in queue¢ for this activity.

AQOUT - number of repa that have left the queue of this activity
during this period.

PTYPE - personnel type; a permanent entity, of which the following are
attridbutes:
QTYS - total number of this type of personnel.
CQTY - number of man-days for this personnel type for this period.
ETYPE - equipment type; a permanent entity with the following attributes:
QTYE - total quantity of this equipment type.
NPAIL - number of failures of this type of equipmsnt during this
pariod.
INUSE - quentity of this equipment typs currently in use.
CINUS -~ cumulative total of INUSE, this period.
DOMN - quentity of this type of equipment that is curreatly down.
CHOMN - cumulative totel of DOWN, this period.
SPTYP - spare part type; & parmanent entity with the following
attridbutes:

QTYSP - quentity of epares of this type svailable at beginning
of simulation. !
DMAND - number of demende for this type of pert during this peviod.
FILL - number of timee that eu " & demand was filled.
QSP - queus sisze for this type of part.




CQSP - cumuletive total of QSP, this period.

MXQSP - maximum value of QSP, this period.

MNGSP - minimsm value of QSP, this period.

TISQS - total time, in work days, that reps have spent in the

queue for this type of pert.

AVQSP - average value of QSP, this period.

AVISQ - average time in queue for this type of spare part.
RPTYP - rep type; a permanent entity with the following attribute:

SHPNO - number of the depot to which this type of rep belongs.
SHIFT - a permanent entity with the following attribute:

SCHED - 1 if this is a work shift; O if this is an off shift.
QIYPR - a permanent attribute with two subscripts:

first subscript: PIYPE

second subscript: SHIFT

meaning: the quantity cof peraonnel of this type, on duty during

this shift.
LENSH -~ the length of a shif:,
PEROD - the length of a report period.
BASE - the number of the depot for this run; all label records per-
taining to any cther depot will be ignored.

I YV ES

REP - a temporary entity with the following attributes:

QTIME - the value of '"TIME" when the rep entered the queue for '
an activity,

ETIME - the value of "RTIME' when the rep entered the system,

IDNO « the I.D, number of the rep: a number ~btained from the

label record, representing the absolute storage address of
the rep in the simulation run.

QFLAG - a number which is equal to zero unless the rep is in the
queue for an activity, in which case QFLAG equals the
number of that activity.

SFLAG - equal to zero unle:s rep i in the queue for & gpare part,

in which case SFLAG equals the number of that type of part.




SPTIM - the value of "TIME" when the rep entered the queue for
a spare part.
PLOAD, SLOAD, PACTQ, SAC1Q - atiributes associated with the sets
LOADR and ACIQ.
DUMMY - a temporary entity whose puryose is to save information to be
output in Fig, 28, It has two attributes:
ACNO - the number of an activity at which this type of equipment
is to be used.
SSET - successor in the set called “SET."
ENTRY - a temporary entity having to do with the utiiization of
personnel at different activities. Its attributes sre:
ACNO - the numoer of an activity at which this type of pecrsonnel
is used.
WXING - number of personnel of this type working at activity
whose number equals ACNO.
CWKMG - cumulative total of WKING, this period.
TWENG - the value of "KTIME" wirn CWKNG was last updated.
PLIST, SLIST - sttributes associated with the set called "LIST."

SEIS

LOAD - a set with one subscript, ranked on BTIME.
Owner: SHOP
Meaber: REP
The LOAD of each SHOP consists of all the veps that are currently
in procese in that shop.
ACTQ - a get with one subscript, ranked on BTIME,
Owner: ACTIV
Member: REP
ACTQ Ls cthe queue of gll reps currently waiting at &r activity,
SET ~ a FIFO aet with one subscript.
Owner: ETYPE
Mamber: DUMMY
SET is the set of all activitise at which this type of 2quipment
can be used. This informsticn is tu be sutput in Fig. 30.
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LIST - a set with one subscript, ranked on ACNO,
Owner: PIYPE
Member: ENIRY
LIST has one ENTRY for each activity at wvhich this type of
personnel has been used during this report period.

Standard Names for Local Variasbles

TACNO always means activity number

1EQNO always means equipwent number

IPERNO always means personnel number

ISPNO always means spare part number
: IREPNO always means rep number

ID or IDREP always means I.D. number of rep

IQTY always means quantity or number
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29TFAMRTY
30ACTILY
31CS2A
32CcS2A
337CS2A
34PXCSA
3I5FNCSA
36TIACS
32AVCSA
36AVTAQ
3TFACTC
38LACTC
39ALCUTY
4C0PTYPE
41FLISY
Q2LL1ST
43CTYS
44CCTY
45TCTY
46ETYPE
47CTYE
48NFAIL
SOINUSE
SICIMUS
52T1INUS
S30CWN
54COCWA
SSTOCwA
S6FSET
STLSETY
60SPTIVP
61CTYSP
620PANC
63FILL
64FSPC
65LSPC
66CSP
67CCSP
6370sP
69¥XCSP
TOPNGSP
TLTISCS
6TAVGSP
TIAVESE
T3CUREP
T4CURP
TSETINE
TORPTIVP
TISKHPAL
TOSHIFT
T9SCHED
8OCTVYPR
GI1LENSH
92PERCD
83BASE
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5¢C
52

56
5¢
60
62

MAIN ROLTINME
CALL PRELIM
esoeesREAD A LABEL RECCROD
READ (9) K iDU R Ko Ko INBASELIVLoIV2yIV3, IACCRHINCIC,T
LEY RTINME = ¥
sececelF THERE 135 A CETAIL RECCRD, SKIP CVER (Y
IF (INDIC.EQ.1}) READ (9) JUNK
eosoeo TERMINATE IF AN ENDSIYP RECCRLC (wlVTH ILC=3) IS ENCOUNTERED
“IF (10D) NE (3), GO TO 30
CALL CLOCK
LET ENDPD = RYIRE
CALL ENDPRD
STOP
seoncs SKIP THIS RECCORD IF IT OCES ACY PERTAIN TC THE RIGHT BASE
IF (INBASE) NE (EBASE), GC TC 10
IF (RTI¥E) GR (STIME}, CALL CLCCK
seccceALl THE APPROPRIATE ROCUTINE FCR THIES ICD NUPBE.
IF (10D) EQ (70CQ},s GC YC S0
IF (IDD) EQ (7002), GC T 52
IF (10D) €EQ (7003), GL T 5S4
IF {IDD) EQ (7004}, GO TC 56
IF (10D) EQ (7005), GF. YC 58
IF (IDD) EC (T72C0), GE YC 60
IF (iD0) EC (6000!y GC TC 62
IF {(iOC) EG (7400}, GO TC 64
IF (10D) EQ (T7401), GG YC 66
IF (I0D) EC (7460}, GC TC 68
IF (10D) EQ ${7550)4 GC ¥C 70
IF (IDO) EQ {7370), GO TC 72
[F (IDD) EQ {75601, GO TIC 74
IF (IDD) EQ (76C0), GC IC 76
IF (IDD) EQ (7700}, GC TC 78
IF (100) ¢ (7350), GO 7C 80
IF (10D) EC (7358), GC TC M2
IF {10D) EG (7800), GC TC B4
IF (10D) €Q (7801}, GC VL B6
eseeeosFOR ANY OTHER VALUF OF IDC, SKIP THIS RECORC

G0 10 10

CALL ACTVIY (Iv1)

G0 1C 1C

CALL EQATAC (1IvVl)

GC ¥C 10

CALL PRSNEL (Ivl, IvV2, 1¥3)
GO 70 1€

CALL EQUIP (1Vvl, IV2)
GO TC 1¢C

CALL SPARES (lviy IV2)
GO 10 1C

CALL ARRLVY (IVl, [ADLR)
Go 10 10

CALL DEPARY (1Vl, IADODR)
60 10 1¢
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64 CALL NEXTAC (Ivl, §V3, IACOR)
GG TC 1¢

6¢ CALL READY (1vY)
GO 70 ¢

68 CALL ASINPR ([vly 1V3)
G0 0 1¢

7C CALL RLESPR (Ivl, IV, 1ADOR)
GO 10 1¢

12 CALL ASINEC (Ivl, 1v3)
GO TC IcC

14 CALL RLESEQ (Ivl, 1V3)
GO 10 1¢

1¢ CALL FAIL (1v3)
GU 10 10

18 CALL RESTOR (1v3)
60 10 1¢

L] CALL SPavL (1Iv1)
GO 10 1cC

82 CALL INSPQ (1IV], 1V2)
GO 10 1¢C

g4 CALL SPRET {]Iv})
GO TC 10

as CALL LVSPQ (IVi, 1ADOR)
GO 10 10
END

$[BFTC PRELIM
SUBROUTINE PRELIY

c secsee INITIALIZE SCPE SYSTEN VARIAPLES
LET ENOPD = PERCD
LET ENDSH = LENSH
LET CURSH = )

C oeeoess INITIALIZE EACH WINIMUM TC A VERY LARGE
D0 TC 204 FOR EACH SHOP 1
LET MNRTLI) = 1QCOC,
LET THNRTLT) = 1C000.

2C LOge

RETURN
END

NUMBER
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4C

5C

1¢C

1cc

$IBFIC CLOCK

C
C
¢
C
C
C
c

SUBROUTINE CLOCK

eoesseTHIS ROLTINE KEEPS TRACK CF TiNME, ENC-CF-PERIOC, ANC ENC-OF-

secces SHIFT, *TIME' IS THE ACTUAL WCRK-TIME ELAPSEC SINCE
reccee THE BEGINNING OF SINFULATICN, WHEREAS *RTIME® IS TrE
sseece CLRRENT SIMULATED TINME.

LET T = AMINL (RTINME, ENDSKy ENCPC)
eeeeesUPDATE TIME IF SOFME WCRK-TIME HAS ELAPSELC, TrAT IS, IF THIS
seesse IS A WORKING SHIFT

IF (SCHED(CURSH)) EC (R)y LET TIPE = TIME ¢+ T - STIME
sceeesUPDATE STIME

LET STIPE = T

IF (RTIME) EQ (T), GC TC 100
eeeeees LPDATE THE NO. CF PAN-DAYS (CCTY) FCR EACH PERSONNEL TYPE |

D0 Y0 40y FCR EACH PTYPE I

ACCUMULATE QTYPR{]I,CURSH) INTO CCTY(1) SINCE TQFY(I}

Loge
esceee THERE [S AN END-CF-SHIFT AND/CR AN ENC~CF-PERIOD. CETERMINE
sences WHICH CA®E FIRSTY,

IF (ENDSKH) LE (ENCPD), GC TC S50
coooooEND‘OF'PSR!OD

CALL ENDPRD

GO TC 20
ooooonEND‘OF'SH'F'. UPD‘IE CURSHK AND ENDSFK.

LET CURSH = MOD (CLRSHy NSHIFT) ¢ |}

LET ENDSH = ENDSH ¢ LEASH

GO 10 20

RETURN

END

$1BFTC ENDPRD

SUBROUTINE ENOPRO
eceecsEND OF A REPORT PERICO.
eeeeesCONPLTE CURP AND CLRPD,

LEYT § = STIME

LET CURP = S - ETIVPE

LET ETINE = S

LET CURPD = TIPE ~ PIINE

LET PTIDME = TIPE
ecvceelfF NO WORK~TIME MHAS ELAPSED, BCN'T CUTPUT ANYTHING

IF (CURPD) EQ (0.0, GC TC 100
esee e OUTPUT THE REPORTS FOR THIS PERIOD

CALL ouT)

CALL OLVY2

CALL OLT)

CALL OUTe

CALL OuTs

LEY ENOPD = ENDPO ¢ PERCO

RETLAN

ENOD

AR T T S0 P wo e A




SIBFTIC ACTVTY
SLBROLTINE ACTVIY (IACANC)
c esoceoTHIS RCUTINE IS CALLED WHEN ICC=7000. (AT BREGINNING OF RUN)
IF (IACNO) GR (NACTIV), CALL ERROR (4KHACTV)
LET CURAC = [ACNC
RE TLRN
END

$IOFTC EQATAC
SLBROULTINE ECATAC IIECNC)

C vessee THIS ROUTINE IS CALLED WHEN ICC=7002. (AT BEGINNING OF RUN)
IF (IECNO) GR (NETVPE), CALL ERROR (4KEQAT)
C eceeesSAVE ACTIVITY NUFBERS FCR REPCRT NC, 4

CREATE OLMPY CALLEC ITEP
LET ACNCUITEM) = CURAC
FILE ITEM IN SET(IECND)
RETLRN

END

$IBFTC PRSNEL

SUBRCLTVINE PRSNEL (IPERNC, ICTY, ISKIFT)
¢ eceeee THIS ROLTINE IS CALLED WHEMN ICC=7003, (AT BEGINNING OF RUN)
IF (IPERNU) GR (NPTYPE), CALL ERRCR (4KHPRSN)
LET QTVSUIPERNO) = CTYSUIPERAC) + ICTY
LET QTYPRUIPERNC,ISHIFT) = I(CTY
RETLRN
END

¢J8FTC EQUIP
SUBROLTINE EQUIP (TECNC, ICTY)
C cosssoTHIS ROLTINE 1S CALLED WHEN TDC=7004. (AT BEGINNING OF RUN)
IF (IECNO) GR (NETYPE), CALL ERRCR (APECUI?
LET CYYE(LIEQNC) = ICTY
RETURN
END
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SIBFIL SPARES

C

SUBRQUTEME SPARES (ISPAC, IQTY)

THIS ROLTENE 1S CALLED WHEM ICO=T7005. (AT BEGINNING CF RUN)
IF (USPNC) GR (ASPTYP)y CALL ERRCR (4FSPAR)

LET QVYSPCISPNC) = ICTY

RETURN

END

SIBFTC ARRLYV

(s NaXalal

SUBROUTINE ARRIV (IREPNC, IC)

THIS ROLTINE IS CALLED wWHEMN ICC=7200.

A REP MAS ENTERED THE SYSTEM, CREATE A TEMPORARY RECORD FOR
IVy FILE IT INTC THE APPRCPRIATE CEPOT, AND UPCATE THE
STATISTICS FOR THIS DEPCT.

CREATE REP

LET BVIPE(REP) = RTIME

LET IONCIREP) = 1D

LET ISHOP = SHPNO(IREPNC)

LET NEWRIP = RIP(ISHCP) ¢+ )

LET RIP(ISHOP) = MENRIP

LET RINCISHOP) = RINCISHGP) « )

LET MAXR(ISHOP) = MAKO (NEWRIP, PAXR(ISHCP))

LET FRIP = NEWR[P

LET RIPS(ISHOP) = RIPSIISHCP) ¢ FRIP

LEV RIPSCUISHOP) = RIPSCUISHCP) ¢ FRIpPee?

FILE REP IN LOADLISHOP)

RETLRN

€nND
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SIBFTC CEPART

C
¢

SULBROLTINE DEPART (IREPANC, IC)

eecece THIS ROLVINE IS CALLED WHEN ICC=600G.

seeoeeA REP KAS LEFT THE SYSTEM. REMCVE ANC CESTRC, IT.
LET ISHCP = SHPNC(IREPAC)
FIND FIRST REPy FCR EACH REP I[N LCACLISKHCP), WITH

. (IONC(REP) JEG(IN)y WHERE REP, IF NCNE, CALL ERROR (4rDEPA

REMOVE REP FROPM LCADI(ISHCP)
LET NEWRIP = RIPIISHCP) - ]
LET RIP(ISHOP) = NEWRIP
LET ROLTIISHCP) = RCUT(ISKHCP) ¢+ 1
LET MINR(ISHOP) = PINO (NEWRIP, PINRLISHCP))
LET FRIP = NEWRIP
LET RIPS(ISHOP) = RIPS(ISHCP) ¢ FRIP
LET RIPSCUISHCP) = RIPSCUISHCP) + FR[Pee2
LET REPTIM = RTIPE - BTIPE(REP)
LET PXRTUISHOP) = AMAXL (REPTIVy MXRT{ISFOP))
LET MNRT(ISHOP) = APINL (REPTIP, PNRT(ISHOP))
LET RTSUISHOP) = RTSIISHCP) ¢ REPTIP
LET RTSQUISHOP) = RTSGUISHCP) + REPTIpee2
CESTROY REP
RETLAN
END

¢JBFTIC NEXTAC

e O o

sC

SURROULTINE NEXTAC (IREPAC, 1ACAC, ICREP)

eeveco THIS ROLIINE IS CALLED WHEN [CC=7400.

cecccch REP IS SLBPITIED (CR RE-SUSPITTEC) TC TNMIS ACTIVINY,
LET CURAC = [ACAKC

seeeeesDO NOIHING IF ACTIVITY = 0 (RECEIVING).
IF LIACNO) EC (0), GC TC SO
LET CUREP =+ [DREP

escoeeFIND THE REP BY SEARCHING THE LCAD CF THE APPROPRIATE ODEPOT
FIND FIRSY REP, SOR EACH REP 1IN LCACISHPNOLIREPNCY)y MITH

] (IONCIREP)) EC (IDREP), WHERE REP, IF NONE, CALL
] ERAOR (oNNERT)

LET & + QFLAGIREP)

eeocaslF QFLAG ECGUALS THE ACT. NC.o THIS REP IS ALAREADY IN T»E

ensese CLELE FOR TMIS ACTIVITY, SC CC MCTHING.,
IF (k) £Q (1ACNC), GO TC SC

eeccoclF REP IS ALREADY IN SCPE CYMER CUEUE, TKHIS IS AN ERRCR,
I1F (K) NE (0) o CALL ERRCR (4MAEX2)

cesaselF QFLAG = 0y FILE IT INTC THE CUEUE FOR THIS ACTIVITY,
LET QFLAGIREP) = LACKC
ACC QSZALTACNO) INTO CCSZALIACKC) SINCEF TQS2ACIACNOY, ACD I
LET PRQSAITACNG) = APAXY (CSIALIACAC), PRCSALIACKND))
LEY QUIPEIREP) ~ TIPE
FILE REP IN ACTCLIACKD)
RETLAN
€EnND
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SIBFTC ASINPR %

C
C

(e XN aN e

2C

50

SLBROUTINE ASINPR (IPERMNC, [CTY)
eeceseTHIS ROLTINE [S CALLED WHEN [DC=T746C.
eseeesASSIGN PERSONNEL TC AN ACTIVITY,
LET Q = IQTY
LET R = RTIPE
LET IACNC = CURAC
IF (IACNO) EQ (C)y CALL ERRCR (4HASPR)
eeoceosIF THIS IS THE FIRST TIFE (DURING THIS REPORT PERINC) THAT

sssces PERSONNEL CF THIS TVYPE HAVE BEEN ASSIGNED TO THIS
ssscee ACTIVITY, CREATE A NrWw ENTRY ANC FILE [IT INTO LIST FOR

FIND FIRSTy FCR EACH ENTRY CF LISTUIPERNC), wITF
(ACNCIEMTRY)) EC (IACNC), WHERE ENTRY, [F NONE, CO 10 2¢€

LET 1+ = WKINGIENTRY)

LET ChKNGIENTRY) = CUKNGIENTRY) ¢ W ¢ (R-TWKNGIENTRY))

LET WKINGIENTRY) = W ¢ (

GO 10 50

CREATE ENTRY

LET ACNCI(ENTRY) = [ACNC

LET WKINGIEMTRY) = (

FILE ENTRY IN LISTUIPERANC)

LET TRKNG(ENTIRY) = R

REILRN

END

SIBFTC READY

SUHROL {INE READY (IACNC)
eeeeee THIS ROLIINE [S CALLED WMEMN ICC=l401.,
esvece THIS REP IS READY TC HE WCRKED CN. REMOVE [T FROM QLELE FCOR
evecee eSS ACTIVITY, AND TAKE STATISTICS.
ACC QSZA(TACKG) INTC CCSIACTACAC) SINCE TCSZIALIACKC),ACE -1
IF (CSZATTACKNCY) LF (=1.), CAMLL ERRCR (4FREND)
FIND FIRST, FCR EACN REP IN ACTCUIACND), WITH (ICNOLREP)) &
(CLREP), WMERE REP, IF ACNE, CALL ERACRH [4FREA2)
REMOVE REP FROP ACTCILIACAKC)
LET PNCSALIACNKC) = APIAL (CSZALTACAC), MACSALIACNC))
LT TUACSUIACAC) o TRACSUIACKNT) o TIME - QU IPELREP)
LET AQOLTLIACNC) = AQOUTIIACKC) o )
LET QFLAGIREP) = ¢
RE TLAN
END
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S1BFTC RLFSPR
SUBROUTINE RLESPR (EPERNC, ICTYY, TaCAC)

C eveseeTHIS ROLTINE IS CALLED WHEM lOL=7550.
f. ssees e PERSCANEL HAVE BEEN RELEASEC FRCP THIS ACYIVITY. TAKE
L s9%0 0e SllllSTlCS.
FIND FIRSTy FOR EACH ENTRY CF LIST(IPERNC), wWITH
. (ACNCIENTRY}) EC (TACNC), WHERE ENTRY, [F NONE, CALL
¢ ERRCR (4HRLPR)

LET & = WKINGIENTARY)

LET R = RYINME

LET CHKNGIENTRY) = CHKNGEENTRY) ¢ W ¢ (R-TWKNGI(ENTRY))
LET THWKNGLENTRY)} = R

LET WKINGIENTRY) = w ~ FLCATLICTY)

RETURN

END

SIBFTC ASINEQ
SLBROLTINE ASINEC (TECKRC, ICTY)

C ecaces THIS RTULTINE IS CALLED WHEN ICC=27370.
C eeeseoASSIGN ECUIPMENT.
ACCUMULATE INUSE(IEQNC) INTO CINUSUIECNT) SENCE
s TINUSCUIEQND) , ACD FLCAT(ICTY)
" RETLRN
END

¢ [BFIC RLESEGQ
SUBRUOLTINE RLESEC (IECAC, ICTY)
C eocese THIS ROUTINE 1S CALLED WHEN J0C=7560.
¢ eeoecoRELEASE EQUIPMENT,
ACCUMLLATE ENUSECIECAC) INTC CINUSCIECNC) SINCE
2 TINUSUIECKC) o ACD ~FLCATLICTY)
IF (INUSELIEYNCH) LE (-1.)s CALL ERROR (4HRLEQ)
RETURN
END
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SIRFTL FAIL
SLBROLTINE FAIL (TECMC)
C ceeveeTHIS RCLYINE 13 CALLED wHEM [CC=7600.
C eeeossEQUIPPERT FATLULRE.
LET NFAJLCTEQNG) = NFAILLIEQAC) ¢ |
LET T = RYIRE
LE? COOMNCIECNC) = COGUAIIECAC) ¢ CCWAUTECNC) +
i (T - TCCWN{IEQNO))
LET TOOWN(IECAC) = T
LET DOWNI{TEQNO) = DOWNEEECAC) + 1.
REVLRN
END

$|BFTC RESTOR
SUBROLTINE RESTCR {I1ECNC)
C ssaeaeTHIS ROUTINE IS TALLED NwMEN ICC=:T700.
C eeeessEQUIPMENT RESTCREL.
LET T = RTIVME
LET COCONUIECNC) = CDCWAGIEGNC) ¢ CCRA(IEQND) o
* iT - TCCwNLIFQNO))
LET TOOWNIIEQNC) = T
LET DOMN{IEQNC) = GCRMNITECAC) - L.
IF (OOWNITEQONC)) LE (~1.3, CALL ERRCR (4AFREST)
RETURN
END

$IBFTIC SPAVL
SUBROUTINE SPAVL (ISPNC)

C esceeeTMIS ROLTINE IS CARLLED WHEN ICC=7350.
C ceecnew IHERE IS A DEFPAND FCR A SPARE. THE SPARE IS AVAILABLE, SO
C socene THE DEPAND 1S IPPECIATELY FILLEC,

LET DMANDUISPNC! = DWAND(ISPNC) ¢

LET FILLIISPNC) = FILLUESPNC) o ]

LET PXQSPLISPNC) = AMAX] (CSPUISPNCIel.e MUESPUISPNO))
RE TLRA :
END

proveneoy




¢IBFIC INSPC

C
C

(a2 o BEEE o N o )
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SUBRCULTINE INSPC (ISPNC, IREPNC)
neeces THIS ROLYINE ;S CALLED WHEN [0C=7355.
cosese THERE IS A DEPAAD FCR AN UNAVAILABLE SPARE PART,
FIND FIRST, FMAR EACH REP IN LCAC(SHPANC(IREPNC))y WITH
¢ (IONCUREP) ) EC (CUREP)y WHERE REP, [F NONE. CALL
] ERROR {(GHINSP)
LET § = SFLAG(REP} A
escscelF SFLAG = SPARE PART AC., THIS REP IS ALREACY IN QUEUE FOR
ssscee TNES PART, ST DC ACTHIRNG,
IF (S) EQ (ISPNCY, GC TC S50
esessselF REF 15 ALRCADY IN QUEUE FCR A& DIFFERENT PART, CALL ERRQOR
IF (8) NE (0), CALL ERRIR (4HINS2)
seeseelF SFLAG = 0, PUT IT IN CUEUE FCR TFHIS SPARE PART NG.
LET SFLAGIREP) = [SPNC
LET OMANDCISPNO) = DERARNDIISPRT) + |
ACC QSPLISPNO) INTC CCSPUISPAC) SINCE TCSP(ISPND), ALC 1.
LET PXCSPUISPAC) = ANAXL (CSPCISPNC), MXQSP(ISPNO))
LET SPTIMIREP) = TIME
5C RETURN
END

$IRFIC SPRET

¢
C

" SUBROLTINE SPRET (ISPNC)
ecesesJHIS ROLTINE 1S CALLED WHEMN ICT=7800.
eseocslALL WE NEED FRCP THIS LABEL RECORLC IS THE SPARE PART NO.)
LET CURSP = [SPNC
RETLRN
END

SIBFTC LvsPQ

(] (o Nl o

SLBROLTINE LVSPC (IREPNC, ICREP)
eeesee THIS RCLTINE IS CALLED WHEMN ICC=7801.
ecocooch SPARE PART IS AVAILABLEF,
esocoelF NO REP WAS WAITING FCR THIS PART, CO NOTFING.
IF (IOREP) EC (0), GC TC 50
ceeses TAKE TNIS REP CUT CF THE CUEUE FOR THIS SPARE PART,
LET ISPARO = CURSP
LEY FILLCISPNC) = FILLILISPAC) ¢ }
ACC QSPUISPNC) INTC CCSP(ISPAC) SINCE TQSPILISPNO), ACC -1,
IF (QSP(ISPNO)) LE (~1.)y CALL ERRCR (4KLVSP)
LET MNQSPUISPNC) = AMINL (CSPUISPNC), PNQSP{ISPNO))
FIND FIRSTy, FOR CACH REP IN LLAD(SHPANC(IREPNG)), MITH
. (IONO(REP) ) EC (IOREP), WMERE REP, !F NONE, CALL
s ERRCR (4HLVS2)
LET TISCSU(ISPNC) = TISCS(ISPNC) o TIPE - SPTIMIREP)
LET SFLAG(REP) = O
5C RETLAN
END
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*IBFTC OuTl
SUBROLTINE OLT]

C evecosGENERATE A *TABLE 1°* REPCRY FCR EACH CEPOT,
D0 TC 1CCy FCR EACH SHCP |

6C
.14

LET
LET
LEY
LET
LEY
LET
LET
LET
LET
LET
LET
LET
LET

IRIN = RIN(I)

IRCUT = ROUT(T)

FROLY = IROLIT

FRIS = RTS(I)

FRISG = RTSC(I)

IRIP = RIP(I)

FRIP = IRIP

ITRIN = TRINEI) & [RIN
TRINCI) = ITRIA

[TROLT = TRCLT(I) ¢ IRCUT
TRCLT(I) « ITRCUT “
FIRCLT = I7RCUT g
TOTAL = IRIN ¢ IRCUT + 1 .

CALL STODEV (TOiIAL, RIPS(L), RIPSC(I), ®AVN, *STCVNI

If (IROLTY) EQ (G), LET MART(I) = O.

CALL STDDEV (FRCUT, FRTS, FRTSC, *aVT, *STOVY)

LET FTRTS = TRIS(I) ¢ FRTS

LEY TRTIS(I) = FIRTS

LET FTRTISG = TRISC(I) ¢ FRTSE

LEY TRISC(I) = FTRISC

CALL STDDEV (FTROUT, FTRTS, FTRTSQ, *7aVT, sTSTOVI)

if (ITROLY) EQ (C)y GG TC 60

LET THXRTI(I) = APAXL (MXRT(I)y TPXRY.{})}

LET FTIMART = AMINL (MNRT(I), TINRT(I))

LET TMNRT(I) ~ FYVNRT

60 70 ec

LET FIMNRY = O,

CALL TABL (t, AVN, STOVUN, AVT, STCVT, TAVT; FUMNRT,
saseesRESET VARIVBLES FOR NEXT REPCRT PERICC.

¥STuvr)

1cC

v s,

LET
LET
LET
LET
LEY
LEY
LET
LET
LET
LEY

Looe
RETLRN

END

RINCY) = ¢

ROLTILL) = 0

MAXRUI) = IRIP

RINR([) = [RIP

RIPSUI) = FRIP
RIPSQUI) = FRIP & FRIP
RIS{I) = 0.

RTISC(I) = 0.

MXRT(I) = Q.

MNRT(I) = 10C00.




C

5C
1¢C

¢IBFTC STOOEY
SUBROUTINE STDDEV (TCTAL, SUP, SUPSGQy AVGe STCV)
ceeee s ROUTINE TO CCMPUTE A MEAM ANLC STANCARC CEVIATION.
IF (TQT7AL) LE (C.)y GO TC 50
LET AVG = SuM / TCTAL
LET STOV = SQRT(APAXL(SUPSC/TCTAL - AVC®AVG, 0.))

60 T0 100

LET AVG = C.
LET STOV = O,
RETLRN

END
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$IBFIC Taml
REPORT TAB1 (I, AVN, STOVA, AVT, STCVT, TAVT, FTMNRT, TSTOVTY)

X CEP:
X SYSTEM ARRIVALS, OE
X ANC REPAIR
) §
X
X REFARBRLES ENTERING CEPOT THIS !
X
x SERVICEABLES CEPARTING DFPOT THI
X
X
 §
X AVG
X REPARABLES IN PRCCESS 8,88
| AVN
X REFAIR TIPME
X THIS PERICD $,08
4 AVT
X TC CAVE LN 1
X Tavt
END
T = 1
|
ARTURES, IN-PROCESS,
CYCLE TVINMES 1
OATA FOR PERICD ENDING DAY 99,009 1
EMUPD
‘170 8, T0 DATE 1990 1
RINCD) TRIANLD)
PERAILICD ¢¢, TO CATE eee 1
nOutTtL L) TROLT(I)
NUMBER IN PROCESS se |
RIPLL)
Max "IN STD DEV 1
L [ ¢ o,00 |
MAXR(T) MINRIL) STOVWN
|
s 00 ¢, 00 ¢,00 i
MERT(L) MNRTII) STDVY
.0 00 ¢, 00 9,00

TEXRT(L)  FTMNRT TSTOVY
END




s IBFTC OUT2
SLBROLTINE QUTZ
¢ eeeeeeGENERATE TABLE 2.
LET C = CURPD
DC 70 SCo FOR EACH ACTLIV |

ACCLMLLATE QSZALTI) [INTC CCS2A(L) SINCE TCSZ2ALI)

LET AVCSA(L) = CCSZALLD 7 C
IF (AQOULT(I)) EC (C)y GC TC 5C

LET AVIAQUI) = DECHR(VIACSII)) /7 FLCAT(AQOUT(I))

5C LCcop
CALL TaAB2
D0 TO 1CCe FOR EACKH ACTIV |
LET CQSZALI) = C.
LET TIACSII) = 0.
LET FLSZA = QSZALI)
LET PXQSA(L) = FQSIA
LET MNQSALI) = FCSIA
LET AQGLI(I) = O

1CC Lcay
RETLRN
ENOD

SIBFTC TAR2
RFPORT TAR2

™ W W W W W

X FOR FACH ACTIV I, wiITH (PXQSALI)) GR (O.)

END

LEING FACTCRS
LST COMPLETED
IN QLELE
AVG QLELE TIME
PIN (IN WCRE-HOLRS)
$, 0, 09
1) MNQSALT)  AvIAQIE)

END

aCT.

NC.
e

ACTIVITY QU
FOR PERIOD .

NO. OF REPS

AVG MAX
., 00 se,

AVUSA(T) MxQsSa
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¢IBFTIC 0L

c
¢

ic

2C

3C

5C
1¢C

SLBROUTINE OLT)
eoees s GENERATE TABLE 3.
eeesseBEGIN BY WRITING THE HEACING.
CALL TR3MED
LET S = STIME
00 TO 1CCy FCR EACH PTYPE [,y WITH (CTYS(I)) CR (C)
LET Sur = O,
00 TC 20, FOR EACH ENTRY CF LIST(I)
eeesesBRING 'COKNGIENTRY)® UP TC OATE PEFCRE ACCINCG IT INVC Suwm,
LET C = CWKNGIEANTRY) ¢ WKING(EMTRY) ¢ (S-TWKNGIENTRY))
LET CRKNG(ENTRY) = C
LET SUM = SUP ¢+ C
REPEAT 1IC
LET LTIL = Sur 7 CCTYLE)
CALL TB3LIM (I, LTIL)
LET CQTIv(I) = 0.
eencecEMPTY CLT EACH 'LIST*® SET,
DO 1O 504 FOR EACH EANTRY CF LIST(I)
REMOVE ENTRY FRTPM LISTLD)
DESTROY ENTRY
REPEAT 3C
Lcoe
RETLRN
END

$IBRFTC TBIMED

REPORT TAIMED

X PERSUNNCL

X WCRK TEME

X AY ACTIVITY

X PERS utiIL PAN- PON- MAN- PAN-

X TYPE OQTY FACT NO HCURS NC  HCURS ANC  HCURS NO  FGURS
END

LYILIZATION 2

MAN- PAN- PARN- PaN- »AN-
NO  HOLRS NC HCURS NC  HCULAS nC  +CURS NC  FOURS 1

END
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OIRFIC TB3LIN
REPORT TB3LIN (I, UTIL)

| ¢ 00 9,00

X 1 QUVYSIL) UTIL

S FOR EACH ENTRY CF LISTUI),o WITH (FLIST(I)) NE (0]}
| " 208,98 o 069 8¢ ¢S 486 8¢ ¢ s,
X QUACNCIENTRY ) 4DECHR (CWKNGIENTRY ) ))
END

XX
" 8 .98 99 98,088 90 68,08 o0 99,08 % 8% 08¢

END

SIBFTC OUTe
SLBROLTINE TLT4

C eseeesGENERATE TABLE .
CALL TRAKHED

. LET CUR = CURP
V0 70 SCo FOR EACH ETYPE I, WITH (CTYE(L)) GR (0O}
LET TOTAL = CUR ¢ FLCATICTIVE(L))
LET C = CINUSLI)
LET LVIL = C /7 TCTAL
LEY FIDLE « TOTAL - C ~ COCuN(L)
CALL ToALIN (1, FIDLE, UTIL)
LET NFALILLL) = O
LET COOMNIT) = O,
LET CINLSLI) = O,
3¢ Lcor

RETLRN
END

SIBF TC TOANMEV
REPORT TOANED
2 EQU IPRENT
» EQUIPPENY Tist 10Le 0O0wN
] TYPE QUANTITY [N USE TIng Tine
EN0

TILIZATION |

Ce OF UTILIZATION ACTIVITY NCS.

ILURES FACTOR WERE US!D“ 1
¢

$:

F
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SIBFTC TBALIN
REPORT T1BALIN (1, FIDLE, UTIL)

X " " ss, 00 s, 08 s 00

X 1 CTYE(I) CINUS(LI)  FICLE CCOWNI )

12 FOR EACH ITEM CF SETLI)

X

X

END

* s,088 X

NFAILLT) LTIL
1} ]

08 98 49 90 0% 00 ¢ 0% 08 S0 s ¢
L2UACNCLITEP) )
END

¢1BFTIC OUTS
SUBROQUTINE OLTS
¢ eoeee s GENERATE TABLE 5.
LET C = CURPD
N0 TO 50s FOR EACH SPTYP |
ACCLMULATE QSP(I) INIC CCSPII) SINCE TCSPLL)
LET AVCSPLLI) = CCSPLI) /7 C
IF (FILL(I)) EC (O)y GC TC 50

LET AVTISQUI) = DECHRITISQS(INI /7 FLCAT(FILLIL))
SC Logp

CALL TABS
00 TC 100, FCR EACH SPTYP |
LET CQSPLI) = O,
LET TISCS(L) = C.
LET FQSP = QSPIL)
LET MXCSPUI) = FCSP
LET PNCSPIL) = F(CSP
LET OMANDLIE) = C
LET FILLLI) = O

1¢C LGor
RETLAN
END

© e de—

| I
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SIPFIC TABS
REPURT TABS

x CUEVUEING FACTCRS HRY
2 REPARABLE CUEUE LENGTH
>
] CCPPCNENT DEMANCS
X TYPE CUANTITY THEIS PERICC
) 4 ¢ " L 1
X t Cryse(l) OMANCI L) AvQS!
X FCR FACH SPTYP I, WITH (CTYSP(I)) GR (O)
END
COPPONENT SPARES TYPE le
ARD TIPES BY CCPPCAENTS ¥

NCo OF REPS N QUELE
AVG CUELL TIPME

av( MAX (41 (EN BCRK-HCURS) 1
o,00 L 2 I 0, L2 P 2
tn MQSPLI) PMANQEP(I) AVISCLI)

FND

¢IBFIC ERRQOR
‘ SLBRELTINF ERRCR (MAME)
CALL ERREPT (NAPE)
CALL SNAP (4NERCR)
stop
END

SIRFIC ERR(PY
REPURT ERREPY (NAPE)

X JCB TERRINATED AV TIME 00,000 BFCAUSE CF ERROR (N SUERNIUTINE e
| RI{re N
LARAR
END
At
e
viation)
END

SIBFIC SNaP
~ - SUBROUTINE SNAP (LABEL)

CALL SAPY (LABEL)

CALL SAP2 (1), FCR EACH SKCP |

RETLAN

€0
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*IBFIC SNPI

REPORT SNPL (LABEL)
|

SNAPSHCT REny
X
x RILIME STINE PTiIre ENCSH ENCPLC Ci
x s,08009 s,00000 s, 08800 e, 00084 s, 00000
X RTIVE STIrE PTIPE ENCSH ENCPC C
x SHOP - RIN ROLT TRIN TRCLY paXp PIAR RIP RIPS RIPSC RT
X . . Y ) . . . . s,.s LT *
X [ RINCE)Y ROLT(E) TRINCL) TRCUTC(T) FAXR(I) MINR(T) RIPLI) RIPSY
X
x FCR EACH SHOP |
| ACTIVITIES --- CSia Ccsza YCSZA
X . .0 .. ¢, 00009
X 1 Qs2atl) ccsiaty) 1CS2A1(1)
) § FOR CACH ACTIY [e MK (MXCSACI)) MNE (0.)
) § EQUIPMENT TYPES --- NFATL INUSE C INUS TINUS
X . . . t,e s,0000
X I NFALL(L) INUSEL]) CINnuS(I) TINUS
X FOR EACH ETVYPE le wlINM (CTYELL)) AE (0)
x SPARE PART TYPES --- OrAND FItL use CosS
x . » . ¢, .,
X ! Dranciy) FILL() CSPtLI) cCsS
X FOR FACH SP1YP 1o BlTNH (CTYSPUL)) AE (01
X
END
STEC AT sope H
LAREL
/P CLRpP ETIvE CUmRsSH Curac fuase
«98000 s, 00000 ¢, 0804, ) 0] Y ?
afc cunp Eting CLRroH Cusac CURsSe
S R1SQ TRTS RIS PXRY PART  TMXRT  TPNRY
KT s00, 00 e, 00 000,00 ¢, 0 *.00  s.00 e.0e

P RIPSCUE) RIS RYSQU!) TRYS: 1) TRISCUI) »xRY (1) PNRT (1)
IPXRY(L) Tennil))

"rQsa PNQ A Tiacs aCCur x
o, 0 ) o, 00 .
rEQSALY) ENQSAL)) THaCS ) ACCUT(])
O0wun £00nN TeCun X
o, 0 o, 0 e,.00000
1§ DOWNL ) ) CO0uni ) L TR R
iose 20314 NQS P T118¢S ¥
s, 08000 Y .0 o, 00
1) Q%P0 1) sXQSPL ) "NCSPIL) TISCS¢i)

FND

e bt b ettt oo



SEBFIC SNP2

NP2 {1SHCP)

14 FOR EACH REP IN LOAD{ISHCP)
REPS IN DEPLT o

REPORT
X
K
X I0NO
X
X 8TINME
X
X CTIME
X
X CFLAG
X
* *98%0
s .08
* ¥, 00
* ¥
1388983900

09069 20490
14 IONCEREP) )
¢,808 2,000
L4(BTIFEL(REP))
3,999 e, 008
LALQUIPE(REP))
* ¢
14(QFLAGIREP))

I seEse
s,004 s, 008
s, 000 ', 900

) *

I SHCP
99990

s, 000
5,800
$

ENU

¢soen

' 082

s 008

ENC

$9%00
B,302

s, 008

s88%s

LS £ 1

s, 008

8852

&, ,808

2,088

e

*, 068

s,088

END DEPCT CAPARILITY CUTPUT PROGRAM

sassse
* 009

s, 088

s88%e

s,088

* 000

sess
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