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Michael Gray

ABSTRACT

The Maintenance Optimization Model is a computer simulation program designed

to help determine optimal maintenance configurations and resource requirements for the

maintenance subsystem of the Seaborne Mobile Logistic System (SMLS).

In the model, failure/repair cycles for each end item in the Landing Force are simulated

over the period of a specified mission, using event generations, queuing, and Monte Carlo tech-

niques. Measures of effectiveness such as utilization statistics for the maintenance system

configuration and availability of the end item in the Landing Force are computed. In addition,

the effect of the maintenance configuration on the availability of end items in the Landing

Force and on requirements for resources such as operational readiness floats (ORF), maintenance

personnel, and tool sets, kits, and special equipment can be examined.

This report contains a description of the computer program for the Maintenance

Optimization Model, a user's guide for the program, a listing of the program, and sample output.

ADMINISTRATIVE INFORMATION

This effort was performed as a part of the SMLS Study which is jointly sponsored by the Deputy Chief

of Naval Operations (Surface Warfare) and by the Assistant Chief of Staff (G-4), U.S. Marine Corps. The study

is supported under Task Area R00101, Element Number 65103M. The work was carried out by the Amphibious

Warfare Group (Code 1865) of the Operations Research Division.

1.0 INTRODUCTION

The Seaborne Mobile Logistic System (SMLS) defines the procedures and operations for logistic

support from a seabase to a U.S. Marine Corps Landing Force positioned ashore. The seabase is composed of

amphibious support ships with supplies distributed in such a way as to provide centralized logistic support.

SMLS consists of the following subsystems:

* Maintenance
0 Supply
* Medical
0 Command and Control
* Transportation



"* Communications

"* Embarkation
"* Services

Under SMLS the maintenance subsystem requires the use of large amounts of resources (e.g., personnel,

equipment, space, etc.) in supporting the end items (operational equipment ashore) in a Marine Corps Landing

Force. Consequently, a detailed analysis to determine these requirements and to determine optimal maintenance

subsystem configurations is necessary. However, in order to analyze the operations and procedures of this sub-

system in depth, it must be considered independently from the other subsystems in SMLS. It is therefore

assumed that the basic requirements, operations, and procedures of the maintenance subsystem are essentially

non-interactive with the other subsystems. The maintenance subsystem can then be referred to as a complete

system.

A detailed analysis of the maintenance system was performed at the Naval Ship Research and Develop-

ment Center. With this analysis as a basis, a computer simulation model, referred to as the Maintenance

Optimization Model, was developed. In the model, a maintenance-system configuration and a Landing Force

are defined and measures of effectiveness (MOE's) for both are computed. Specific MOE's are the availability

of the end items in the Landing Force and utilization statistics of the Maintenance system. In addition, the

effect of the maintenance configuration on the availability of end items in the Landing Force and on resource

requirements such as operational readiness floats, maintenance personnel, and tool sets, kits and special

equipment can be examined.

The configuration of the maintenance system is defined by locations of repair (i.e., maintenance done

at the seabase or ashore), complexity and depth of repair available at each repair location (i.e., echelons of

repair* available), number of maintenance personnel and repair spaces available, and the number of operational

readiness float (ORF) items available (i.e., replacements for failed end items). The Landing Force is composed

of a number of units located ashore. Each of these units is allocated a specified number of end items.

The Maintenance Optimization Model simulates actual end-item failures and then, depending on

various input parameters and the maintenance configuration, decides (see section 6.12) whether the failed item

will be

"* repaired after being replaced
"* repaired and returned to use without being replaced
"* replaced and discarded without repair

The values of output variables include the availability of end items, the number of end items discarded, the

number of end items repaired at each maintenance location, the time spent in repairing end items at each

maintenance location, and the number of float items required. The input maintenance configuration can be

changed and the resulting changes in the output variables analyzed to help determine the most effective

maintenance configuration. To determine the resource requirements of each maintenance system configuration,

*In defining maintenance operations, the USMC categorizes end item failures by echelon of repair required. 1st echelon is
performed by the end item user, 2nd echelon consists of minor repair, 3rd echelon consists of component and assembly
replacement, 4th echelon consists of component repair, and 5th echelon consists of overhaul and rebuild. Only 2nd
through 4th echelons are considered in the model.
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the model also computes the tool sets, kits, and special equipment needed and the number of repair personnel

required at each repair location.

The model has been programmed in FORTRAN IV to run on the CDC 6400 series computer.

2.0 BACKGROUND

The analysis required in the development of the Maintenance Optimization Model, the definition of

the maintenance system and its associated operational procedures, and a detailed explanation of the mainte-

nance concepts referred to in this report can be found in a report by Gray.' An overall treatment of the

maintenance subsystem and its interaction with the other subsystems (supply, medical, transportation,

communications, and command and control) of SMLS will be found in a report by Hubai 2 et al. Consequently

only a brief description of SMLS maintenance procedures is included here to aid in understanding the operation

of the Maintenance Optimization Model. When an end item in the Landing Force fails, it will either be (1)

replaced and then repaired and made available whenever needed; (2) repaired without being replaced and

restored to the same place to resume operation; (3) or replaced and discarded. If a replacement is required,

an operational readiness float (ORF) item is removed from the inventory as soon as one is available. Repair

of the end item (item alone will also be used to mean end item) can take place at the seabase or ashore, either

by maintenance personnel at the unit or by a contact team (CT). Seabase repair takes place at a shop on an

amphibious support ship. The shop contains a specified number of repair spaces. Repair at a unit involves a

portable repair capability with a specified capacity in terms of the numbers of items which can be under

repair at any given time. A CT consists of maintenance personnel deployed from the seabase to repair items

ashore. There are two types of CT: nondedicated and dedicated. Nondedicated CT's are an integral part of

the seabase work force. When repair ashore is completed, the nondedicate CT is transported back to the shop

at the seabase. Dedicated CT's are not responsible for maintenance at the seabase. When repair is completed

ashore, a dedicated CT is transported to a nearby unit to await reassignment elsewhere.

If an item is to be repaired, but maintenance resources are not available, the failed end item is placed

in an appropriate queue to await repair. There are four kinds of queues: afloat in the seabase, ashore waiting

to go to the seabase, ashore waiting for a CT, or ashore at one of the units.

Thus seabase repair spaces have two repair queues, one afloat and the other ashore. When the number

of items in the queue afloat has research a specified upper limit, end items failing ashore will be routed first to

the queue ashore, and then will be transferred to the seabase queue afloat when a space becomes available.

The items waiting in the CT repair queue are not taken to a central location. When an item fails, it remains

at the unit but is considered part of the CT queue.

3.0 THE SIMULATION PROCESS

The SMLS Maintenance Optimization Model continuously simulates the failure and subsequent repair

of the various items which are used ashore by a Marine Corps Landing Force. These items are derived from

1 References are listed onpage 132.
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the table of equipment (T/E) of a Marine Amphibious Unit (MAU). 3 Figure I indicates a time-line graph of

a generalized failure/repair cycle. This type of a time-line graph is simulated for each item in the Landing

Force.

TT F TT 2
to --- ' -- ' tI t3/"' t4

OPERATIONAL j •

NON-OPERATIONAL "-

TT1  2 TTR

TIME No

Figure 1. Failure/Repair Cycle of an Item

Assume the intervals to have the following values:

TTF = ti - to time interval before failure

TT 1 = t 2 - tI time interval required for transport

TTR = t 3 - t2  time interval required for repair

TT 2 = t4 - t3  time interval required for transport

In the computer application, TTF is generated from an algorithm which is a function of the item's mean time

between failures (MTBF) and its utilization factor (the length of time the item is required to operate during a

24-hour period). TTR is generated from an algorithm which is a function of the item's mean time to repair

(MTTR).

At time to, an item begins operating ashore during a time interval of TTF. An item failing at t,

(i.e., to + TTF) will either be repaired at the seabase, at a unit, or by a CT; or it will be discarded depending

on the repair/replace/discard decision. If the item is to be repaired, TTR denotes the repair interval. The

interval t2 - tI denotes the time interval required to transport the failed end item to the seabase or to the

unit for repair. If the item is to be repaired by a CT, this interval denotes the time interval required to trans-

port a CT to the item. The variable t3 indicates the time at which repair is completed. If the item has been

repaired at the seabase or at a unit, it is then transported to the using unit, arriving at t4 . The interval t4 - t3

represents the needed transportation time. If the item does not need transportation (i.e., if the item was re-

paired by a CT) then t4 - t 3 = 0. At t4 the item is operational and can fail again; i.e., that failure/repair

cycle is continued for the item over the entire mission.

The scheduling of failures, arrivals, and repairs form the basis for the Maintenance Optimization Model.

In order to simulate on a digital computer the real-world situations of the failure/repair cycles and to trace

the failures, arrivals, and repairs of each of the items in the Marine Corps Landing Force, the concept of
"event" is utilized.

4



3.1 DEFINITION OF EVENT

The requirement for a specific condition (such as that an item be operational, an item or CT be

transported, or an item be repaired) triggers the scheduling of an event which occurs at a later time. The

event is said to have occurred when the condition has been fulfilled (i.e., the item fails, the item or CT

arrives at destination, or the item is repaired when the appropriate scheduling time has elapsed) at which time

decisions for subsequent action are made.

The major events in the failure/repair cycle are:

* failure of item
* arrival of item or CT at destination
0 repair of item

The Maintenance Optimization Model simulates failure/repair cycles by incorporating:

"* fail events, to represent item failures
"* arrival events, to represent items or CT's arriving at their destination
"* complete service events, to represent completion of item repairs

A fourth event which is used in the Model, but which is not involved in the failure/repair cycle, is explained

in the description of Subroutine QULENTH (Section 6.16).

The event -generation process may be illustrated by a requirement for an item to be operating ashore.

This requirement generates a fail event which occurs at a later time. The item remains operational from the

time it begins operation ashore to the time of the failure event. When the item fails, a decision is made as to

whether the item is to be repaired at the seabase, at the unit, or by a CT; or if it is going to be discarded. In

another example, there is a requirement for a filed item to be transported to a maintenance location. This

requirement generates an arrival event which occurs at a later time. The item is in the process of being trans-

ported from the time the transportation is made available to the time the item arrives at its destination. When

the item arrives at the maintenance location, a decision is made as to whether the item will be repaired

immediately or whether it will be added to the queue. The requirement for a failed item to be repaired

generates a complete service event which occurs at a later time. The item is under repair from the time repair

is started until the event of item repair occurs. When the item is repaired, a decision is made as to whether

the item is required ashore or whether it is to be sent to the float.

3.2 SCHEDULING OF EVENTS

The large number of events which are scheduled in the model during the simulation of failure/repair

cycles for the items in a Marine Corps Landing Force require a bookkeeping system. This system consists of

an event list and operations which (1) store events on the list as they are generated and (2) remove events

from the list systematically throughout the failure/repair cycles.

The event list refers to the locations in the computer used to store events generated during the failure/

repair cycle. Along with each event is stored the time at which it will occur* and its description. The events

*For fail and complete service events, average times are input and individual values are based on Monte Carlo choices from
exponentially distributed times around these means; times for transportation events are input directly.



are arranged on the list by their simulated occurrence times. The event which will occur earliest is stored in

the first location of the event list- the event with the next earliest occurrence time is stored in the second

location, and so on.

Subroutine SNE performs the function of storing events on the event list. An event is simulated

simply by the act of removing the event from the event list. Removal begins at the first location of the event

list. Subroutine TNE performs the function of removing events from the event list. The appropriate sub-

routine iS then entered, as indicated here, to perform subsequent actions due to the simulation of the event:

Subroutine FAIL, for a fail event

Subroutine ARRVL, for an arrival event

Subroutine COMPS, for a complete-service event.

For example, removing a fail event from the list simulates an item failure at that time. Subroutine FAIL is

then entered to determine whether the item is replaced and repaired, repaired and returned to use without

replacement, or replaced and discarded. (See Section 3.1 for more examples).

The simulation of failure/repair cycles by scheduling events throughout the mission duration is referred

to as a simulated mission. During each simulated mission, various statistics are compiled to describe the failure

and repair operations that have taken place. In the model, a number of these simulated missions (approxi-

mately 50) are run and the statistics are averaged at the end of all of the runs.

A "clock" internal to the model records the time, in hours, of each simulated mission. The time at

the start of each mission is referred to as MISSION START. For this application, MISSION START equals

zero. Each time an event is removed from the event list, the clock is updated to the event's occurrence

time. The procedure of storing and removing events and processing subsequent actions for the event

continues until the clock surpasses MISSION END.

At the start of a mission, all end items are considered fully operational at their units ashore. Initial

fail events for all the end items in the Landing Force are simulated by generating successive time intervals of

operation before failure (TTF) for all of the items. The generation of the initial failures is performed in Sub-

routine SIE. After each initial failure is generated, subroutine SNE is called to store the fail event list accord-

ing to the end item's TTF. The fail event for the item with the earliest TTF, called TTF 1 ,is stored in the

first location on the event list, the fail event for the item with the next earliest TTF, called TTF 2 , is stored in

the second location and so on. When all the fail events (one for each item in the LF) have been stored on the

event list, the simulated mission begins. Subroutine TNE is called to start the simulation process by removing

the event in the first location on the list (at MISSION START this will be a fail event) since it has the earliest

occurence time of TTF 1 . The clock is updated to time TTF 1 . If the clock time is later than time MISSION

END, the simulated mission is ended. If the clock time is less than or equal to MISSION END, the item with

time to failure, TTF1 , is considered inoperable and Subroutine FAIL is entered to determine whether this

failed item will be discarded and replaced, repaired and replaced, or just repaired according to decisions and

information read in to the model. Other events stemming from this decision which may be generated to occur

at a later point in the simulation time, are stored on the event list by subroutine SNE according to their simu-

lated occurrence times. For example, suppose the failed item is to be transported to the seabase for repair.

An input to the model is the transportation time, TRANS, required to transport the item from the unit ashore

to the seabase. Hence, an arrival event at the seabase will occur at time, TTF1 + TRANS. The arrival event

6



is stored on the event list by calling Subroutine SNE. Suppose the failed item is to be replaced by a float item

and time, TRANS, is required to transport the replacement item from the float at the seabase to the unit

ashore. A time interval to failure, TTFR, is generated for this replacement item. Hence the item begins opera-

tion in the landing force, and a fail event will occur for this item at time, TTF 1 + TRANS + TTFR. The fail

event is stored on the event list by calling Subroutine SNE. Control of the program is returned to Subroutine

TNE which removes the new event from the first location on the list. Removing events from the event list,

updating the clock by the occurrence time of the event, and the actual occurrence of the event removed

continue until the clock time surpasses time MISSION END. Figure 2 is a flow chart summarizing this process.

3.3 MEASURES OF EFFECTIVENESS

The events mentioned simulate the failures and repairs of each end item in the Landing Force through-

out the mission. During this simulation process, the total time that each item is operating and the total time

each item is non-operational are recorded. From this information a measure of effectiveness, the availability

of the end items in the Landing Force, is computed. The availability represents the percentage of the mission

time that the end items are operational and available for use.

When items fail and repair is required, they will be scheduled for repair at one of the locations of

maintenance, i.e., the seabase, unit, or by CT. A record is kept at each location of the times that items enter

and leave the queues and of the repair times of the items. From this information measures of effectiveness

(utilization statistics at each location of maintenance) are determined. These utilization statistics indicate the

percent of the mission time that each location of maintenance is occupied performing maintenance.

4.0 INPUT

The input to the program is read from cards and from a tape. Information on the landing force and

the maintenance system configuration is input on cards. Figure 3 shows the input data setup. Subroutines

TITLE and INPUT instruct the computer to read the information from the cards. Information on item

characteristics is input on tape. Subroutine RETRIEV instructs the computer to read this information. See

Section 6.4 for a listing of the variables on the tape.

Table 1 describes the variables read in by Subroutines TITLE and INPUT. The variables read in by

the same READ statement are listed in the table under a single card number. The variables listed under

Cards 1 through 5 are read in by Subroutine TITLE and are used for all the commodity classes* as defined in

the Table of Authorized Material. 4 The variables listed under cards 6 through 11 are read in by Subroutine

INPUT and are used for a specific class (submitted by Card 7). Cards 6 through 11 are repeated for each

class given. Table 2 lists the variables by their card number and card column number and gives the required

format.

*All USMC end items are categorized as belonging to one of five commodity classes: Communications and Electronics,
Engineer, Motor Transport, Ordnance, and General Supply. General Supply end items are not considered in this model,
since they do not require maintenance.
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TABLE 1 - DESCRIPTION OF INPUT VARIABLES

VARIABLE NAME DESCRIPTION

Card 1:

DATEI Date program submitted. The use of two consecutive variables allows
DATE2 for a maximum alphanumeric field of 20 characters.

Card 2: Each of the following arrays (NPRR2, NPRR3, NPRR4) uses the subscript j, where j = 1
through 4, to indicate the commodity class (1 indicates Communications/Electronics,
2 indicates Engineer, 3 indicates Motor Transport, 4 indicates Ordnance).

NPRR2(j) Total number of personnel in commodity class j required for 2nd-
echelon repair.

NPRR3(j) Total number of personnel in commodity class j requried for 3rd-
echelon repair.

NPRR4(j) Total number of personnel in commodity class j required for 4th-
echelon repair.

Card 3:

GTIME Mission length in hours; i.e., time interval from MISSION START to
MISSION END.

TIMEINT Time interval in hours for sampling statistics (see Section 6.16).

NMI Number of simulated missions.

LIMDIM Represents both maximum number of items that can be queued at one
time and maximum number of requests for float items by units at one
time. Presently LIMDIM = 200. To increase the value of LIMDIM
beyond 200, dimensions of the following arrays, located in COMMON
statements /N3/ and /N5/, must be changed: NTRQST, NURQST,
TIRQST, ICTQ, ISQ, ISQA, IUQ, NPISQ, NPISQA, NUICTQ, TICTQ,
TISQ, TISQA, TIUQ, NESQ, NESQA, NEUQ, and NECTQ.

TI Transportation time, in hours, between shore and seabase (a constant).

T2 Transportation time, in hours, between any two positions ashore
(a constant).

IECHAV(i) Indicates ith-echelon repair availability at the seabase; i = 2 through 5.
IECHAV(i)=l ith-echelon repair is available
IECHAV(i)=O ith-echelon repair is not available
Note: i=5 indicates that the item is either discarded or stored.

IOPT1 First write-option indicator.
IOPTI =1 All explanatory write statements printed out
IOPTI=0 No printing (IOPT2 and IOPT3, defined below, must be

set to O)

IOPT2 Second write-option indicator.
IOPT2=1 Depending on the situation, an entire queue array will be

printed out when an item is added to the queue, or an
entire request array will be printed out when a request
is made

10



"TABLE 1 - DESCRIPTION OF INPUT VARIABLES (continued)

VARIABLE NAME DESCRIPTION

Card 3 (continued):

IOPT2 IOPT2=0 Depending on the situation, either the location in queue
where an item is added will be printed out or only the
request just made will be printed out

IOPT3 Third write-option indicator.
IOPT3=1 One of the following arrays will be printed out: a) entire

queue array when an item is removed; b) entire queue
array when the priority of an item is changed; c) entire
request array when a request is fulfilled. Usually used for
debugging purposes.

IOPT3=0 No printing

IDMAU Landing Force descriptor.
IDMAU=1 34th MAU (see NSRDC Report 4166')
IDMAU=2 Notional MAU

Card 4:

PF(i) Percentage of item failures at the ith echelon; i=2 through 5.

PCTR(i) Percentage of items repaired by a CT requiring ith-echelon repair;
i=2 or 3.

IDCT CT requirement indicator.
IDCT=O Repair by a nondedicated CT
IDCT=1 Repair by a dedicated CT
IDCT=2 No repair by CT

Card 5:

MTTR2 Second-echelon mean time to repair.

MTTR3AU Third-echelon mean time to repair for items repaired at the seabase or
at the unit.

MTTR3CT Third-echelon mean time to repair for items repaired by CT

MTTR4 Fourth-echelon mean time to repair.

Card 6:

CONTROL Alphanumeric input indicator.
CONTROL=STOP End of input: program stops
CONTROLtSTOP (i.e., any 4 alphanumeric characters other than

STOP) input data for another class follows

Card 7:

NUNIT Number of units in the Landing Force having items of the class defined
by variable CLASS below.

NOTYPE Number of different types of items in this class (i.e., number of different
TAM numbers).

NSS Number of repair spaces at the seabase.

NCTS Total number of Contact Teams available.
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TABLE 1 - DESCRIPTION OF INPUT VARIABLES (continued)

VARIABLE NAME DESCRIPTION

Card 7 (continued):

NUS Total maintenance capacity of each unit.

LIMIT Maximum number of items allowed in the seabase queue afloat at one
time (must be < LIMDIM).

CLASS Indicator of commodity class to be run.
CLASS=I Communications/Electronics
CLASS'=2 Engineer
CLASS=3 Motor Transport
CLASS =4 Ordnance

Card 8: Insert one card 8 for every 4 units.

UNAME(i,l), Identification name of unit number i in the Landing Force;
UNAME(i,2) through NUNIT. Unit numbers are arbitrary. The use of two consecu-

tive variables allows for a maximum alphanumeric field of 20 characters.

Card 9:

IEAU(ij) Indicates whether or not unit number j has ith-echelon repair capability;
i=2 or 3, and j=1 through NUNIT.
IEAU(ij)=l Unit number j has ith-echelon capability
IEAU(k,j)=0 Unit number j does not have ith-echelon capability

Card 10:

NDSC(i) Indicates decrease in repair capability at the seabase due to the depar-
ture of the ith nondedicated CT; i=1 through 5.

NPS Number of times repair capability at the seabase is not decreased due to
nondedicated CT's leaving (computed from variable NDCS(i)).

Card 11: Insert one card 11 for each different type of item (i.e., each different TAM number) in
the Landing Force. The total number of these cards equals NOTYPE.

TAMNO(i) ith different TAM number. This array is set up in alphanumeric order
from AOOOO through Z9999.

MAUID(i) Number of items with TAM number TAMNO(i).

NFI(i) Initial number of float items with TAM number TAMNO(i).

NUTNAI Number of units ashore which possess items with TAM number TAMNQ(i)

UNITNO(k); List of units, by ID number, which contain items with TAM number
k=l through TAMNO(i).
NUTNAI

UNITDEN(k) Total number of items with TAM number TAMNO(i) located at unit
number UNITNO(k);

Note: Throughout this report the notation i=a,b will be used to represent the range that integer variable
i will assume between the limits a and b, i.e., a < i < b.
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TABLE 2 - INPUT DATA FORMAT

VARIABLE NAME COLUMN FORMAT

Card 1:

DATE1 1-10 AIO
DATE2 11-20 AIO

Card 2:

NPRR2(j), j=1,4 1-4 411
NPRR3(j), j=1,4 6-9 411
NPRR4(j), j=1,4 11-14 411

Card 3:

GTIME 1-5 F5.0
TIMEINT 6-8 F3.0
NMI 9-11 13
LIMDIM 12-14 13
TI 15-17 F3.1
T2 18-20 F3.1
IECHAV(i), i=2,5 21-24 411
IOPT1 25 I1
IOPT2 26 11
IOPT3 27 11
IDMAU 28 I1

Card 4:

PF(i), i=2,5 1-12 4F3.2
PCTR(i), i=2,3 13-18 2F3.2
IDCT 19 11

Card 5:

MTTR2 1-5 F5.2
MTTR3AU 6-10 F5.2
MTTR3CT 11-15 F5.2
MTTR4 16-20 F5.2

Card 6:

CONTROL 1-4 A4

Card 7:

NUNIT 1-2 12
NOTYPE 3-4 12
NSS 5-6 12
NCTS 7-8 12
NUS 9-10 12
LIMIT 11-12 12
CLASS 13-14 12
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TABLE 2 - INPUT DATA FORMAT (continued)

VARIABLE NAME COLUMN FORMAT

Card 8:

UNAME(i,1),UNAME(i,2) 1-20 A10, A10

UNAME(NUNIT,1),UNAME(NUNIT,2) A10, A10

Card 9:

(IEAU(i,j), j=l ,NUNIT), i=2,3 1- (2*NUNIT)I1

Card 10:

NDCS(i), i=1,5 1-5 511
NPS 6 I1

Card 11:

TAMNO(i) 1-5 A5
MAUID(i) 6-8 13
NFI(i) 9-10 12
NUTNAI 11-12 12
UNITNO(k), k=1 ,NUTNAI 13- NUTNAI*12
UNITDEN(k), k=1 ,NUTNAI NUTNAI*I2

5.0 SUMMARIZATION OF SUBROUTINES

Brief descriptions are provided here of all the subroutines in the program. These 20 subroutines are

discussed in the order that they are used in the program. Section 6 describes the subroutines in more detail.

-SUBROUTINE TITLE-

Reads input data common to all commodity classes.

-SUBROUTINE INPUT-

Reads the input data for a given class.

-SUBROUTINE RETRIEV-

Reads characteristics for all the items in a given class.

-SUBROUTINE TSEQ12-
Determines number of tool sets, kits, and special equipment required at the seabase and at

the units for the repair of items in the Communications/Electronics class or the Engineer class.

14



-SUBROUTINE TSEQ3-

Determines for the Motor Transport class: a) number of items which require 2nd-echelon

repair at the seabase and at the units; b) locations for 3rd- and 4th-echelon repairs;

c) number of items with a Tam number of D1 100, Dl 160, or D0860 which require 2nd-

echelon repair at the seabase; and d) whether an item with Tam number of Dl 100, DI 160,

or D0860 will require 3rd- or 4th-echelon repair at the seabase.

-SUBROUTINE TESTEO-
Determines number of tool sets, kits, and special equipment required at the seabase and at

the units for the repair of items in the Motor Transport class.

-SUBROUTINE INITIAL-
This subroutine initializes variables internal to the program.

-SUBROUTINE SIE-
Generates initial fail events for every item in the Landing Force. Generates initial event to

update variables LENTHQ and LENTHC. Initializes internal variables.

-SUBROUTINE SNE-
Stores events as they are generated on the event list.

-SUBROUTINE TNE-
Removes the event from Location 1 of the event list and transfers control of the program to

an appropriate subroutine. (FAIL, COMPS, ARRVL, or QULENTH)

-SUBROUTINE FAIL-
Determines whether a failed item will be discarded; or repaired at the seabase, at the unit, or

by a CT.

-SUBROUTINE REOUST-
Determines whether a float item is available. Assigns priority of the failed item.

-SUBROUTINE ARRVL-
The input parameter which indicates the type of arrival event that has occurred determines

which of the following events will take place when this subroutine is called:

* When an item arrives at the seabase, the array of variables which indicate the availa-

bility of repair spaces will be examined to determine whether the item will be repaired

immediately or added to the queue.
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"* When a nondedicated CT arrives at the seabase, the variable which indicates the number

of items in the CT queue will be examined to determine whether the CT is required

ashore or will remain at the seabase.

" When an item arrives at the seabase queue ashore, the variable which indicates the

number of items in the queue afloat will be examined to determine whether the item

will be transported to the seabase or added to the queue ashore.

" When a dedicated CT arrives at a unit ashore, the variable which indicates the number
of items in the CT queue will be examined to determine whether the CT will repair an

item or remain at the unit.

-SUBROUTINE COMPS-

The input parameter which indicates the type of complete service event that has occurred

determines which of the following events will take place when this subroutine is called:

"* When repair of an item is completed at the seabase, the array of variables which indi-
cate the items required by units ashore is examined to determine whether the item

will be transported to a unit or added to the ORF.

"* When repair of an item is completed by a nondedicated CT, a time-to-failure for the

repaired item is generated and the item resumes operation.

"* When repair of an item is completed at a unit, a time-to-failure for the repaired item
is generated and the item resumes operation.

"* When repair of an item is completed by a dedicated CT, a time-to-failure for the
repaired item is generated and the item resumes operation.

-SUBROUTINE QULENTH-

Updates variables LENTHQ and LENTHC.

-SUBROUTINE GENMT-

ENTRY GENTTF - Generates a time interval representing the length of time an item will

operate at a unit.

ENTRY GENTTR - Generates a time interval representing the length of time required for

repair.

-SUBROUTINE ENDMIS-

Updates variables representing output statistics after the completion of every simulated

mission.

-SUBROUTINE OUTPUT-

Prints out statistics at the completion of all of the simulated missions for a given class.
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-SUBROUTINE RITE-

ENTRY RITERQ - Prints out arrays which record requests for float items.

ENTRY RITESQ - Prints out arrays which record the items in the seabase queue afloat.

ENTRY RITSQA - Prints out arrays which record the items in the seabase queue ashore.

ENTRY RITCTQ - Prints out arrays which record the items in the CT queue.

-SUBROUTINE RITEUQ-
Prints out arrays which record the items in the unit queue.

17



6.0 DETAILED PROGRAM DESCRIPTIONS

The Maintenance Optimization Model was written for operation on the CDC 6400 computer under

the Scope Operating System, Version 3.3 (FORTRAN IV). Presently the program will handle as many as

* 10 shore-based units
* 150 different types of items in the Landing Force
* 30 different types of items in each unit.

Figure 4 illustrates the arrangement of the deck. The Control cards used are discussed in Appendix B.

The letters EOR refer to an end-of-record card which is defined by punching the numbers 7, 8, and 9 in

Card Column 1. The letters EOF refer to an end-of-file card which is defined by punching the numbers 6,

7, 8, and 9 in Card Column 1. Section 6.1 describes the Executive Routine. Sections 6.2 through 6.21

describe the individual subroutines in detail. Each section contains a listing of the subroutine being described.
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EOF

DATA
CARDS

EOR

SUB.
RITEUO

SUB.
RITE

SUB.
OUTPUT

SUB.
ENDMIS

SUB.
GENMT

SUB.
OULENTH

SUB.
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SUB.
ARRVL

SUB.
RE SST

SUB.
FAIL

SUB.
SI E

SUB.
TNE

SUB.
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SUB.
INITIAL

SUB.
TEST EQ

SUB.
TSEQ3

SUB.'
TSEQ12

SUB.
RETRIEV

SUB.
INPUT

sue.
TITLE

EXECUTIVE
ROUTINE

EOR

CONTROL
CARDS

Figure 4. Deck Arrangement
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6.1 EXECUTIVE ROUTINE

The Executive Routine calls subroutines that

"* read the input data
"* determine the maintenance equipment required
"* start the simulation process
"* print the output statistics

Figure 5 summarizes the logic flow of the Executive Routine.
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PROGRAM MAIN

PROSRAM MAIN(LMAUEI,TSEQ, INPUTOUTPUTTAPEIZTSE32,TAPE5ýINPUT,
I TAPE 62OUTPUTgTAPE2)
INTEGER CLASS
COMMON/N1/GTIME,IEC1IAV(5),NOTYPE,NUNIT,IDCTNMIKMIIEAU(3,1Cj)

5 t oPCTR(3),PF(5),CLASS
CALL TITLE
00 2 NRUNS=1,190
CALL INPUT
REEWINO 1

13 IF (CLASS.EQ.1.OR. CLASS.EQ.2)CALL TSEQ12
IF(CLASS.EQ.3)CALL TSE03
CALL INITIAL
DO 1 KMI=1,NMI
CALL SIE

15 CALL TNE
CALL ENDMIS

I CONTINUE
CALL OUTPUT

2 CONTINUE
20 END
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6.2 SUBROUTINE TITLE

Called By: Executive Routine

Abstract:

This subroutine reads the input variables common to all of the commodity classes. These variables

are defined in Section 4.0.
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SU90OUT~TSF TITLr CDC 6600 FTN V3.d-P3OAI oPT±1 04/11/73 16.03.12.

SURPOUTINE TITLE
DEAL MTTPP2,MTTR7AU, MTTR3CT ,MTTR4
CDMMON,/NIfGTIHE,IECHAV(5),NOTYPE,NIINIT,IDCT,NMI,KHI,IEAU(3,13)
1 ,PCTP(3),PF(5),CLASS
rCOMMON/N4/MTBF (150),UF (150 ),MTTR2, MTTR3AU,MTTR300,MTTP4
COMMON/N',/LIMDIM, LIMIT,TI,T2 ,ICPTi,IDPT2,IOPT3
COMMON /NT/CTH 1 150 ,10) ,H'E (13) ,HWID 13),LENTHC(113) ,LENTHO( 13),

1 MAXOL(13),NENTER(13) ,0L(13),TORE(13) ,WT(13),NDISC(150) ,NOREO(150)
I ,HCTW(10),TCTeF(iO),HSSW(iO),TSSBF(10),TRTS,NIER(13),IMAXOL(13)

to 1 ,INIr.TR(13),TTMETNT,HUSW(i0),TUSBF(1O),NOFAIL(150,iD)
CCMMON/N10/NPPR2(4),NPRR3(4),NFRRL4d4)
qEAO(5,6) DATEl ,DATE2

6 rORMAT(2A10)
PEAD)(5,1)(NPRP2(T),Ti:,4),(NPQR3(I),I=1,4),(NPRR4(I),It1,4)

153 1 FORMAT(3(411,1X))
READ(0,2)GTIME ,TIMEINT,NmI,LIMOIM,T1,T2, (TECHAVII) ,I=2,5) ,IOOT1,
I IOPT2,IOPT3,IEMAU

2 FORMAT(FS. E,F3.0,13,13,F3. 1,F3.i,8Ii)
READ (5,3) (PSII) ,I'2,5) ,PCTR(2) ,PCTR(3) ,IDCT

20 3 FDPMAT(6F3.2,11)
READ(5,4)MTTR2 ,MTTR3AU,HTTR3CT,MTTR4

4 FORMOT(4F5.2)
WRITE (6,200)

200 FORMAT(1H1,44X,L2HNAVAL S;HIP RESEARCH AND DEVELOPMENT CENTER,//,
?5 1 S2X,2FHBETHESOA, MARYLAND 20034)

WRIT(E(, 201)
201 FCRH AT(//////////,47X ,35HSMLS MAINTENANCE OPTITMIZATI ON MODEL, //, 35

1X,E0NOEVELOPED FOR MARINE COOPS DEVELOPMENT AND EDUCATION COMMAND,
1. /bSS,IR,1HSMLS PROJECT OFFICE)

31 WPITE(6,202)DATFJIDATE2
202 FORMAT (//////////,45X,3qHCOMPUJATIONS AND MATHEMATICS DEPARTMFENT,

1 /f,F5X,2A10)
WRITE (6,203)

203 FDPMAT(1H1,23X,71HTHE MODE:L SIMULATES OPERATION AT THE MARINE AMPH
35 ITEIOUS UNIT (MAU) LEVEL,//,31X,4AHTHE END ITEM CENFIGURATION IS RE

1DRESE?ýTATIVE OF )
IF (IOPAU.EC.i) WRITE (6,204)
IF(IDMAU. EC.2) WRITE (6,215)

204 FOPMAT(1H+,79X,PH!4TH MAU)
41 205 FORMAT(1Ht,79X,12HNOTICNAL MAU) 4

WRITE (6,206)
206 FORMAT (/,551, 10H'''-***,/)

WRITE (6,20P)
208 FORMAT( 41X,-!ZHMAINTENANCE SPECIALIST PERSONNEL DATA,///,38X,

45 1 47HTCTAL rýUMPEF CF PE
0
SONS PECUIPED TO REPAIR ITEM,//,501,7HECHEL

1ON,11X,9H2 3 4)
WRITE (6D,211) NPF2 (1) ,NPPP3 (1) ,NPRR4( 11

211 FORMAT(/,43X,9IHtOMM/ELEC,16X,3(I1,3X))
WPITrE(0,210)NPPF2 (2) ,NFPP3 (2) ,NPRR4( 2)

50 210 FORMAT(/,431,AI-ENC-INEER,17X,3(I,3K) )
WRITE (6,,209)NPRF2 (3) ,NPRP3(C3) , NPRP.(3)

20c) COPMAT (/,43X,15HMCTOR TOANSPORT,iTX,3(I1,3X))
WRITE (6,213) NPrP2(4) ,NFRR3 (4) , tPR4(4)

211 FORMAT(/,43X,AMORDNANCE,1TX,3(T1,3X) )
55 WRITE (6,;214)11 ,I'1,5)
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SUBROUTINE TITLF CDC 6600 FIN V3.0-P308 OPTul 04/111/73 16.03.12.

214. FCRMAT(/f/,13X,8'.HOECRtEASE IN SEABASE REPAIR CAPABILITY AS C.T.'S
lOFPAPT (FOR NON-OEOI(rATFO C.T. ONLY) ,/,13Xt56MNOTE - CAPARILtTysUU
IMeFR CF ITEMS CAN REPAIR AT ONE TINE,//q2'.Xt32HTOTAL C.T61S ABSENT
I FROM SEA8ASEoeXt5(I1,3X)#/)

se WRITE(F0217)
WRITE(6021e)
WRITFE ( 2i5)
WRITE (f',2iR)

21? FORn4AT(3?X,9HCCMMELEC,1AiXITNC 0 1 2 2#/)
65 216 rOQNAT(3?X,SNEhGINEER,17X,1?H0 1 1 2 3,/)

215 FORP4AT13?X,19'HPCTCR TRANSPORT,1oR,1?HO 0 1 2 3,f)
21g FOOMAT(37X, $HCPONANCE9 1?X,17N0 I 1 2 3,1)

WRITE (6,2iSINMI,GTIME'
218 FORMA I(IH 1, 48X,23HMISSION CHARACTERISTICSU,'.2X,32MNUMRER OF SIP(U

70 ILATED PISSION RUNS,I'.,/,44IX,25HMISSION DURATION IN NOURSF?og)
WRITE (E,206)
WRITE (6,207)NTTR2,MTTW2,MTTR3AU,MTTR3CT,NTTR'.

207 FORMAT(37X,'.THREPAIR INTERVALS (MEAN TIME TO REPAIR) IN HOURS,//,
137X,?SHAT SE48ASE OR ASHORE AT UNIT,sx,14NASHORE BY C.T.0/0'.'.R

75 13HECM14,SM8,INTEPYAL912X,3MECN,3XBMINTERVAL,,,a44X,3H2ND,5X,F4.lI
I 1'.X,3w2NO,5XF'..1,/,'.'X,3H3RO,5X,Fd..1,l'.X,3Hi3RO,5K,F4..1,/,
1 '.'X,3H'.TN,5X,FI..1)
WPITE (f,20e)
a 1=2 H P.

so 42-2HNO
A3=?HNO
IF(IFC"AV(2) .EC.1)A1m3HYES
IF(IECwAV (3) .EC.l)A2v3HYES
TF(IECf-AV(.) .EC.1)A3=3HYES

55 WRITE(6,212)(PF(I),I.295),PCTR(2),PCTR(3),A1,A2,A3
212 FCPMST(73X,7H2NO ECM,3X,7H3RO ECII,3X,7H4TH ECM,3X,?HOISCARD,//,

17X,59HPERCENTAGE OF ITEMS THAT FAIL REQUIRING THE VARIOUS ECHELON,
1RX,4(F'..2,6X),//,?X,A4HPERCENTAGE OF ITEMS REPAIRED BY CT REQUIRIN
1G THE VARIOUS ECHELON,3X,F'..2,6XF4.2,6X,'.HO.00,6X,4HO.00,//,7x,

9c 131HIS ECHELON AVAILABLE AT SEAPASE,37X,3(A3,?X))
WRITE (F,20e)
WRITE (5,12'3) Ti,T2

2L.3 FORMAI(///,50X,2OHTRANSPORTATICN TTMES,//#48X,14'.SHIP TO SHORF:,
i F6.2,'H HRS,/,d.AX,159SHO4RE TO SMORE2,FS.2,'.M HRS)

ss RETUP).
ENfl
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6.3 SUBROUTINE INPUT

Called By: Executive Routine

Abstract:

This subroutine reads the input variables for the particular commodity class under consideration. These

variables are defined in Section 4.0.
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SUBROUTINE INPUT

SUBROUTINE INPUT
INTEGER TYPENO,UNITNOUNITDENCLASS
REAL "TBF
COMMON/N1/GTIMEIECH~AV5S) NOTYPENUNITIDCTNNMI,*MI, IEAU(391a

5 1 9PCTR(3),PF(5lvCLASS
COMMON/N2/NCTS, NSS, NUS
COMt10N/N3/INV(150),NE!(3O,10hoNFI(150),NLIST(1I6),NRNTRQST (200),
i NURQST(200),TIRQSTI200),TYPENO(30,10),TAMNO(IS0)
COMMONIN4/MTBF(15a) ,UF(150),NTTR2,MTTR3AUNTTR3CTMTTR4

10 COPINON/N6/LIMDIMLrmrTTIT2,IOPT1,IoPT2,I0PT3
COMMqON/N7/OTH(150 ,10) ,HQE (13) ,HWIQ(13) ,LEIITHC(13) ,LENTHQ(13J,
1 MIAXQL(13)gNENTER(13),0L(13)tTQBE(13)gWT(13)*NOISC(I50),NOREQ(150)
I ,HCTW(ICIoTCTBF(1O),HSSW(10),TSSBF(10),TRTSNIERII3),XMAXQL(13)
I ,INENTR(13),TIMEINTHUSWIIO),TuSBF(10),NOFAIL(ISO,10)

15 COMNON/N9/NOCS(5) ,NPS
CONNON/NIO/NPRR2(5.) NPRR3 (i.) NPRRI.(I)
DIMENSION MAUlIOi5O),UNITNOII0),UNITOEN(10hoSQ(150JCUBE(150),IUSP

11150) ,EMBIIS0),NOMEN(150,?),UNAME(10,2)
REAO(5,9)CONTROL

20 9 FORNATIAd.)
IF (CONTROL.EQ.4MSTOP) GOTOIDO
REAO(5,1)NUNITNOTYPE ,NSSNCTSNUSLIWITCLASS

I FORNAT(712)
READI 5,?)((UNAME(!i,J) ,J1,2),Iu1,NUNIT)

25 7 FORMATISAiG)
REAO(5,10) (IEAUI2,I),1z1,NUNIT),tIEAU(3,I),131,NUNIT)

10 FORMAT(2011)
REAO(5q5) (NOCS(I) ,Iu1l,5)NPS

5 FORMAT(611)
30 00 11 1a1,NUNIT

11 NLIST(IlsO
DO 2 I1*1NOTYPE
REAO(5,3)TAMNO(I),MAUIO(I),NFI(I),PWTNAlIUNITNO(K),IC-1,NUTNAI),p
1 (UNITDEN(KiKulNUTNAI)

35 3 FORMAT(A5,I3,22I2)
00 4 Lu1,NUTNAI
NL 1ST (UNITNO(L)JUNLIST(UNITNO IL))41
TYPENOINLIST(UNITNO(L)iUNITNO(L) )EI

4 NEI(NLIST(UNITNO(L)),UNITNO(L))uUNITDEN(L)
48 2 CONTINUE

CALL RETRIEV( SQvCUBEIUSPEMBNOEME)
WRITE (6,210)

210 FOMTI16~IM****#,/5XlMNU DATA FOR TME)
IF(CLASS*EQ.L)WRITE(69212)

45 IF(CLASS.EQ*2)WRITE(69226)
IF(CLASS*EQo3)NRITE(69227)
IF(CLASS.EQ*4)WRITE(69228)

212 FORMAT(/,49X,32HCOMMUNICATIONS/ELECTROMICS CLASS)
226 FORMAT(/,SSX,14HENGINEER CLASS)

so 22? FORPIAT(/95SX,21HMOTOR TRANSPORT CLASS)
228 FORMAT(/,58X,1d.HORONANCE CLASS)

WRITE (6,119)
WRITE (6,2294

229 FORMAT( 44X,42HPERSONNEL AND SEABASE SHOP CHARACTERISTICS)
55 IF(IDCT.EQ,2)NCTSzO
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SU9ROUTINE INPUT

UPITE (6,231)NCTS
231 FORMiAT(/928X,39HTOTAL NUMBER OF CONTACT TEAMS AVAILABLE9115)

WRITE (6,232) NSS
232 FORMAT(/,28X,23HSEABASF REPAIR CAPACITY,131)

60 WRITE(6o233)LIMIT
233 FORMAT(/928X,'.7HNUMIER OF ITEMS ALLOWED IN SEABASE QUEUE AFLOAT,17

1)
IF(IECHAV(4),EQ.1)NOP=NPRR4(CLASS)*NSS
IF (IECHAV (4).*NE.1.AND. IECHAV(3) .EQ.1) NOPzNPRR3 (CLASS) #NSS

65 IF(IECHAV(4'd.NE.i.AND.IECHAV(3).NE.1.AND.IECHAV(2) .EQ.2DNOP=
I NPRR2(CLASS)*NSS
NOP=NOP*2
IF (IflCT.EQ.1)NOP=NOP+NCTS
WRITE (69200)NOP

70 200 FORMAT(/,28X,50HTOTAL NUMBER OF REPAIR PERSONS REQUIRED AT SEABASE
1,14,3X,ITH(TWO 8-HR SHIFTS))
NUMBUS~l
Do 2(1 I~i,NUNIT
IF (TEAU (3,1).*EQ.IINUM8US=NUMBUS+NUS*NPRR3 (CLASS)

75 IFIrE AU (3 I). NE.1 AND *IEAU(2,1).EQ.i) NUMBUSzNUMBUS+NUS*NPRR2 (CLASS
10

201 CONTINUE
NUMBUS=NUMBUS*2
WRITE (6,202)NUMBUS

so 202 FOPMAT(/,29X,48HTOTAL NUMBER OF REPAIR PERSONS REQUIRED AT UNITS,!
16,3X,i7H(TWO 8-HR SHIFTS))
II=NUMBUS4NOP
WRITE (6,203)11

2G3 FORMAT(/928X947HTOTAL NUMBER OF PERSONS REQUIRED FOR MAU REPAIRI7)
85 WRITE(69119)

119 FORMAT (I,6iX, IUH**''****//)
WRITE (6,234)

234 FORMAT( 49X,33HREPAIR CAPABILITY OF UNITS ASHORE,I/,28X9iII4UNIT
I NUM9ER,6X,9HUNIT NAME,gX,2OHUNIT REPAIR CAPACITY,3X,17HECHELON AV

90 ilALABLE)
00 236 rI.NUNIT
IF (IEAU(2,I) .EQ.i.AND.IEAU(3 I) .EQ.1)TEMP=8H2ND, 3RD
IF(IEAU(2,I).EQ.1.AND.IEAU(3,I) .NE.1)TEMP=8H 2ND
IF (IEAU (2, I).*NE.1.AND. IEAU(3, I) .NE.U TEMP=BH

95 IF(IEAU(2,I).NE.1.ANO.IEAU(3,I).NE.1) ITEMP=O
IF (IE AU (2,1) .EQ.1.OR. IEAU (3,1) .EQ,1) ITEMPZNUS

236 WRITE(6923T)I,(UNAME(I,J),J=1,2),ITEMPTEHP
237 FOPMAT (32X,12,6X, 2A10 ,12X ,12, 16XA8)

WRITE (6,119)
1oo WRITE(6922i)

221 FORMAT(57X,I7HMAU CONFIGURATIDN//964X*2IHTDTAL NUMBER OF ITEMS,11X
1,5HUTIL.,19X,4HUNIT,4X,4HEMB.,/,1X,iCHTAM NUMBER920X912HNOMENCLATU
IRE,2CX,9HEND rTEMS,3X,IIHFLOAT ITEMS, 3X,4HMTBF,3X,5HFACT.,2X,6HSQU
IARE.4X,4HCUBE,3X,5HPAC'(.,2X,SHINFO.)

105 DO 215 I=19NOTYPE
215 WRITE(69214)TAMN0(I),(NOMEN(I,J),Jý195),MAUID(I),NFI(I),MTBF(I),

I UF (I) ,SQ (I), CUBE (I) ,iusp (I),EM8 (I)
214 FORMAT(3XA5, 4X,5A13, 4X,13,9X,13,7XF6. 1,2X9F4.0,3X,,F6.2,2XF7.29

I 2X,1395XA2)
110 WRITE (6,213)
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213 FOPMAT(/,28XSN-- ,-//,28X,46HNOTE-SS DENOTES ITEM4S REQUIRING SQU
1ARE STOWAGE)
WRITE (6,204)

204. FOPMAT(IH1,60X,104*#I'9P**'%//,56X,19HOUTPUT DATA FOR THE)

115 lF(CLASS*EQ.IlWRITE(b92I2)
rF (CL ASS.EQ.Z) WRITE(69226)
IF (CL ASS.EQ.3)WRITE(6,227)
IF(CLAss.Ea.4) WRITE(6,228)
WRITE (6,119)

120 RETURN
Igo STOP

END
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6.4 SUBROUTINE RETRIEV(SQ,CUBE,IUSP,EMB,NOMEN)

Called By: Subroutine INPUT

Parameters Used:

SQ List of the square of all items in the LF

CUBE List of the cube of all items in the LF
IUSP List of the unit of standard packaging for all items in the LF

EMB List of the embark information for all items in the LF

NOMEN List of the nomenclature of all items in the LF

Abstract:

This subroutine reads from Tape 2 the characteristics for a given group of items which were read in

by Subroutine INPUT (Appendix D gives further discussion of Tape 2 or the File For Item Characteristics).

Tape 2 contains information about items in a Landing Force for both a 10-day mission and a 90-day

mission. The tape is scanned until the appropriate heading (i.e., a heading of 10 DAY if GTIME=240.0 or a

heading of 90 DAY if GTIME=2160.0) is reached. Starting with i=l, the tape is scanned until the TAM

number on the tape (i.e., TAMN) equals TAMNO(i) (read by Card 11 of the input data). The item character-

istics are extracted from the tape by reading them as variables SQ(i), CUBE(i), MTBF(i), UF(i),* IUSP(i), EMB(i),

and NOMEN(ij) for j-l through 7. The use of seven consecutive variables for NOMEN allows for a nomenclature

of up to 65 characters. The tape is scanned to extract the item characteristics for every TAM number (i.e.,

TAMNO(i), i=l, through NOTYPE). If Tape 2 does not contain the information on TAMNO(i) (i.e., suppose

TAMN=TAMNO(i), for every TAMN or Tape 2), the program is aborted.

When the item characteristics have been extracted for every TAM number in the Landing Force; i.e.,

for every i=1 through NOTYPE, control of the program is returned to Subroutine INPUT.

*MTBF and UF are Mean Time Between Failures and Utilization Factor of item i respectively. They are included in
Common. (See listing for RETRIEV.)
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SUBROUTINE PETiIEV

SUBROUTINE qETRIEV( SQ,CUBE,IUSP,EM!,NOMEN)
REAL MTBF
COMMON/N1/GTIME,IECHAV(5S ,NOTYPENUNITIOCTNMI,KMI,IEAU(3,10)

1 oPCTRI3I',PF(5htCLASS
5 COMMON/N3/rNV(150),:NEI(30,103,NFI(150),NLIST(103,NR,NTRQST(200),

1 NURQST(2O30,TIROST(200) ,TYPENO(30,1O),TAMNOI11SO
COMqMON/N4/MTBFI150) ,UF(1503 ,MTTR2,MTTR3AU,MTTR3CT,FITTR'.
DIMENSION SQ(1SaCUBE(150) ,IUSPI150R ,EMB(15O),NOMEN(iSG,73
REWIND 2

10 4 REAOIZ,1JA
I FORMAT(A6974X)

READ(I2,2)
2 FORMAT(80X)

IF(GTIME.EQ.240o..ANO.A.EQo6N10 OAYIGOTO3
15 IF(GTIME*EQ*216Qo.AN~eAeEQ.6H90 DAY)GOT03

GO TO.
3 CONTINUE

00 5 lalsNOTYPE
8 READ(2,BITA'INSQ(lIhCUBE(I),NTBF(I),UF(I),IUSPfIJ ,EMB(Il

20 IF (EOF(2) )9910
10 REAO(297)(NOMEN(I,J),Jul,7l
6 FOPMAT(A5,F6.2,F7.2,F6.0,F3.0,13,A2,U.SX)
I FORIIATI6AlG,A5,15X)

IF (TA MN.NE.TAMNOtri))GOTOS
255 CONTINUE

RETURN
9 WRITE(6911)TAMNO(I1
11 FORMAT(1H192GX,7HTAM NO.,A5,I4MIS NOT ON FILE)

STOP
30 END
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6.5 SUBROUTINE TSEQ12

Called By: Executive Routine

Variables Used:

CLASS Number which indicates commodity class

IEAU(2, j) Availability of 2nd-echelon repair at unit j
IEAU(3, j) Availability of 3rd-echelon repair at unit j
IECHAV(2) Availability of 2nd-echelon repair at the seabase

IECHAV(3) Availability of 3rd-echelon repair at the seabase

IECHAV(4) Availability of 4th-echelon repair at the seabase

IFLAG Indicates if maintenance equipment is a function of the number of items
in a Landing Force or of the number of maintenance personnel.

N2E Total number of items needed for repair at 2nd echelon

N3E Total number of items needed for repair at 3rd echelon

N4E Total number of items needed for repair at 4th echelon
NPRR2(CLASS) Total number of personnel required in class CLASS for 2nd echelon

repair

NPRR3(CLASS) Total number of personnel required in class CLASS for 3rd echelon
repair

NPRR4(CLASS Total number of personnel required in class CLASS for 4th echelon
repair

NSS Shop repair capacity (number of items which can be under repair at a
given time)

NUS Unit repair capacity (number of items which can be under repair at a
given time)

Abstract:

Subroutine TSEQ12 calculates the total number of maintenance equipment items (e.g., tool sets, kits,

and special equipment items) required at the seabase and at the units for repairs either for items in the

Communications/Electronics class or for items in the Engineer class.

The total number of the ith-echelon maintenance items required either at unit j (NMEQU(i, j)) or at

the seabase (NMEQSB(i)) is determined by information from the Maintenance Equipment File (Appendix C

describes this file) and from input information (refer to Section 4.0).
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SU3ROUTINE TSE012

SUBROUTINE TSE012
INTEGER CLASS
COMMON/Nl/GT IMEvI ECHAV(51 tNOT YPEpNUNIT, IOCT9NMI, KMI19,1EAU (3910)9
i PCTP(3)#PF(S),CLASS

5 COMMION/N2/NCTS9NSS9NUS
COMMON/NIO/NPRR2t4) ,NPRR3I4R ,NPRRa.14)
DIMENSION NMEQU(3D,10h NMEQS3 (30) ,TTAMNO(30) t ITOTAL (30) 9NOME N(309,6

2 READ(LoLOO)ICLASS9IFLAG
10 102 FORMAT(211,TSX)

IF (ICLASS.*Ea. CLASS) GOTOI
IF(IFLAG.NE.0JREAO(1, 101)

101 FORMAT(80X)
GOT02

Is 0 DETERMINE NO. OF TEST EQUIP FOR TEST EQUIP I

& 121+

6 REAO(1,102)ICLASS,IFLAG,TTAMNO(I1 ,CONTN2EN3EN4E
102 FORMAT(211,A5,1X,A1,54X,3 (Ii, X))

20 rF(EOF(i))394
4I IF(ICLASS.NE.CLASS)GOT03

112 FORMATti5X,5A10 ,A9,6Xl
IF(IFLAG.EQ.2) GOTO5

25 IF(CONT.NE.1N )GOTO6
C IF TEST EQUIPMENT IS FOR REPAIR OF END ITEMS
C AT UNIT NO. J

00 7 J=1,NUNIT
NMEQU (rtj)z

30 IF(IEAU(2,J).EQ.IINMEQU(IJ)aN2E
IF(IEAU(3,J).EQ.I)NMEOU(IJ)=N3E+NMEQU(IJ)

7 CONTINUE
C AT SEABASE

NMEQS13(I)=0
35 IF(IECHAV(2)*EQ.1)NMEQSB(I)=N2E

rF(IECHAV(3).EQ.1)NMEQSB(I)zN3ENMEQS8(I)
IF(IECMAV(4).EQ.1)NMEOSB(I3=NMEQSB(I3+N4E
GOT 08

: IF TEST EQUIPMENT IS FOR~ MAINTENANCE PERSONNEL
40 5 0O 9 J=19NUNIT

IF(rEAU(3,J).EQ.1)NUMBUS2NUS*NPRR3ICLASS)
IF (IE AU (3 ,J).*NE..AND.*IEAU (2, J).*EQ. 13NUMI3US=NUS$NPRR2 (CLASS)
NMEQU (I,J)=O
IF(IEAU(2,J).EQ.1)NMEOU(I,J)=NUMBUS'N2E

45 IF(IEAU(.3,J3.EQ.13NMEQU(IJ)3NMEQU(IJ)+NUMBUS'N3E
9 CONTINUE

IF(rECHAV(4).EQ.1)NOP=NPRR4(CLASSI*N5S
IF(IECHAV(4).NE.1.ANO.IECHAV(3).EQ.1)NOPZNPRR3(CLASSI'NSS
IF(IECHAV(4).NE.i.ANO.IECHAV(3).NE.1.AND.IECHAV(2).EQ.1)

5o I NOP=NPRR2(CLASS)*NSS
NMEQSB(I) 0
iF(rECHAV(2).EQ.1)NMEQSB(I)=NOP*N2E
IF(IECHAV(3).EQ.1)NMEQSB(I)zNOP*N4E+NMEQSB(1)
IF (IECHAV (4). EQ.1) NMEOSB( I)=NOP'N4E+NMEQSB(I3

55 GOT08
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3 CONTINUE
WR ITE (6,9134)

10'. FORMAT (///,42X,47HTOOL SETS, KITS, AND SPECIAL EQUIPMENT REQUIRED)
WRITE(6,Ib?2(LvL~t,NUNIT)

6J 137 FORMAT(///,85X,33HOUANTITY OF REPAIR ITEMS REQUIREO,/,86X98HAT UNI
ITS,15X,1.5HAT SEA9ASE,3Xs5TOTAL, ,76X9IJI3)
WRITE (6,11'.)

114. FORMAT(2'.X,12HNOMENCLATURE,25X,12HTEST TAM NO.,f)
NT=I -I

65 00 110 L=1,NTE
TTOTAL(L) =0
DO 108 K=1,NUNIT

108 ITOTAL(L) =NMEQU(L,K) +ITOTAL(L)
Ili ITOTAL(L) :NMEQSB(L) +ITOTAL (L)

73 00 Ia9 I=1,NTE
WRITE (6, 103) (NOMENCI, JRj=1,6) ,TTAMNO(I) ,(NMEQU( ,J) ,Jý1,NUNIT)

103 FORMAT(1X ,5A10,Ac9,'X, A5,7X,1013)
109 WRITE (6,111)NMEQSB(I) ,ITOTAL(I)
ill FOPMAT(IH4,113XI2,BX ,I2)

75 RETURN
END
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6.6 SUBROUTINE TSEQ3

Called By: Executive Routine

Abstract:

Subroutine TSEQ3 calculates the variables required in determining the total number of maintenance

equipment items required at the seabase and at the units for the Motor Transport Commodity class. The

total number of maintenance equipment items is then calculated in another subroutine (TESTEQ).

Items in the Motor Transport class are divided into three categories:

Category 1 Gas Powered

Category 2 Diesel Powered

Category 3 Trailors

Every maintenance-equipment item required for the repair of Motor Transport items is associated with one of

the above categories.

Subroutine TSEQ3 performs four operations. The first operation determines the number of end

items in each category which require repair at the units and at the seabase. The notation N2U(i, j), the total

number of end items of category j which require 2nd-echelon repair at unit i, is a function of the total number

of end items in category j. The notation N2SB(j), the total number of end items of category j which require

2nd-echelon repair at the seabase, is a function of the total number of end items in category j which are

repaired at the seabase.

The second operation determines for each category where 3rd- and 4th-echelon repairs are to be

performed. The variable, LOC(i, j), denotes the units which can perform 3rd-echelon repair for items in

category j. Subscript i ranges from 1 through MO) (where MO) is the calculated maximum number of units

which require 3rd-echelon repair for category j). Variable FLAG3(j) equals 3RD if the seabase will provide

3rd-echelon repair for items in category j. The variable FLAG4(j) equals 4TH if the seabase will provide 4th-

echelon repair for items in category j. These variables depend on the level of the echelon of repair available

at the units and at the seabase.

The third operation determines the total number of "special-case" items; i.e., end items with a TAM

number of D1100, D1160, or D0860, which require 2nd-echelon repair at the seabase. The variable N1100SB

equals the total number of items with a TAM number D1100 which require 2nd-echelon repair at the seabase.

The variable NI160SB equals the number of end items with a TAM number D1160 which require 2nd-

echelon repair at the seabase. The variable NO860SB equals the number of end items with a TAM number

D0860 which require 2nd-echelon repair at the seabase.

The fourth operation determines the total number of "special-case" items which require 3rd-echelon

and 4th-echelon repair at the seabase. The variable F3D1 100 equals 3RD if the seabase performs 3rd-echelon

repair on item Dl 100. The variable F3D1 160 equals 3RD if the seabase performs 3rd-echelon repair on item

Dl 160. The variable F3D0860 equals 3RD if the seabase performs 3rd-echelon repair on item D0860. The

variable F4D1 100 equals 4TH if the seabase performs 4th-echelon repair on item D1 100. The variable F4D1 160

equals 4TH if the seabase performs 4th-echelon repair on item Dl 160. Variable F4D0860 equals 4TH if the

seabase performs 4th-echelon repair on item D0860. These variables depend on the level of the echelons of

repair available at the seabase.
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Subroutine TESTEQ is then called to determine how many maintenance-equipment items are

required for repair of end items at the units and at the seabase.
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SUBROUTINE TSEQ3

SUBROUTINE TSEQ3
INTEGER TYPENOtTAMNO
COMMON/N1/GTIME, IECHAV (5) ,NOTYPENUNIT, IOCT ,NMIKMI, EAU (3,10),

I PCTR(3),PF15)tCLASS
5 COMMON/N3/INV(150),NEI(30,10),NFI(150),NLIST(10),NR,NTROST(ZOU),

1. NUROST(200),TIRQST(200),TYPENOI30,10),TAMNO(i50)
COMMON/N8/N2U (10, 3) ,N2SB( 3) ,LOCtiC ,3) ,FLAG3 (3) ,FLAG4 (3) ,N(3),
i NllQ0SB,Nil60S8,Nc3B60SB9 F301100, F4011009 F3D1i60o F4011609
I F300860,F400660

10 C TEST EQUIP FOR VEH4ICLES, DIESELS, TRAILORS
00 4 MODEzI93

C FOR MODE, FOLLOWING SECTIONS DETERMINES NO. OF 2ND ECH REPAIRS NEEDED AT
C SEABASE AND AT UNIT

DO I 11,NUNIT
15 1 N2U(IMOOE)0O

N2 S8I MODE) z
00 2 J=1,NUNIT
K=NLIST~iJ
D0 3 I1,K

20 L=TAMNO(TYPENO(I,J))
IF(MODE.EQ.t.AND. (

I L. EQ.SHDO840.OR.L.EQ.5HD0860.OR.L.EQ.5ND0880) )GOT03
IF (MODE.E-Q.2.AND. t

I L. EQ.5ND1160.OR.L.EQ.5HD0840.OR.L.EQ.5H00860.OR.L.EQ.5ND0OSO.
25 1 OR.L.EQ.5HO0890))GOTO3

IF (NODE.EQ. 3. AND.(
1 L.EO.5HD0840.OR.L.EQ.5HO0860.OR.L.EQ.5HO0080) )GOTI"-
IF (MDDE.EQ.3)GOTO3

5 IF(IEAU(2,J) .EQ.1)N2U(JMOOE)=NEI(I,J)+N2U(J,MOOE)
30 IF.(IEAU(2,J) .EQ.2 .AND.IECHAV(2).EQ.1)N2SB(MODE):NEI(IJ).N2S6(MODE

1)
3 CONTINUE
2 CONTINUE
C FOR MODE,FOLLOWING SECTION DETERMINES LOCATION OF 3RD AND 4TH ECH REPAIRS

35 M(MODE)=O
FLAG3 (MODE)=3H
FLAG4 (MODE) =3'
0O 7 J1i,NUNIT
K=NLIST Li)

40 90 8 I=I,K
L=TAMNO(TYPENO(I,J))
IF(MODE.EQ.1.AND. (

I L. EQ.5HD0840.OR.L.EQ.5HDO86fj.OR.L.EQ.5H00880) IGOT08
IF(MODE.EQ.2.AND. (

45 1 L. EQ.5H0116G.OR.L.EQ.5HD084C .OR.L.EO.5N00860.OR.L.EQ.SHD08SG.
I OR.L.EQ.5HD0890))G0T08
IFIMODE.EQ.3.AND. C

1 L.EO.5HD0840.OR.L.EQ.5HDO8E,0.OR.L.EQ.5HD0880) )GOT06
IF(MODE.EQ.3) GOTO8

50 6 IF(lEAU(39J).EQ.l)GOTO9
IF(IECHAV(3).EQ.1)FLAG3(MODE)=3H3R0
GOT07

9 M (MOD E)=M (MODE) +i
LOC(M(MODE) ,MODE)=j

55 GOT07
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8 'ONTTNUE
7 CONTINUE

T(IC CHAV (4).EQ.1) FLA G4( MODE):3 H4TH
4 CONIT INUE

60 DETERMINE NO. OF SPECIAL CASE EQUIP REPAIRED AT SEABASE FOR 2ND ECH
Nilll SP=)
Ni l1iC S6=1
N0861 S'3=3
00 ItC J=1,NUNIT

65 K=NL IST(J )
00 11 I=IK
II=TAMNO(TYPENO(I ,J) I
IF (II.NE. 5HO 1100. AND. II. NE. 5H01160 .AND. II. NE .5HO-3863) GOTOlI.
IF (II.EQ. SHOiiOD.ANO. IEAU (2 ,J).*EQ.0. AND *IECHAV (2).*EQ. 1.

70 INII3'JS8=NIIJ0SB+NEI (IJ)
IF (I .EQ. 5HD1160. AND. IEAU (2, J) .EQ.0. AND.*IECHAV (2) .EQ.1)

1 N11E)S3=NI165SB+NEI CIqJ)
IF(II.EO.5HDO860.ANO.IEAU(2,J).EQ.0.AND.IECHAV(2).EQ.iI

I. Nt Rb3S3=NOI60S9+NEI CI,J)
75 11 CONTINUE

10 CONTINUE
DETE~RMINE ISCALCASE EQUIPMENTS ARE REPAIRED BY 3RD AND 4TH ECHELON AT SB

F3OI1OC=3H
F4flhiJD=3H

80 F3Di16.J3=3H
F4D1160=3H
F300860=3H
F4008 60=3H
00 12 J=1,NUNITT

85 K= NL IST(J)
90 13 Ti:,K
L=TAMNO(CTYPE-NO(CI,J) )
IF(L.EQ.SHDIIOO.ANO.IEAU(3,J).NE.1.AND.IECHAV(3) .EQ.1)

I F30liG0=3H3RO
90 IF(L.EQ.5HD1160.ANO.IEAU(3,J) *NE.i.AND.IECHAV(3) .EQ.1)

I F3D1160=3H3RD
IF IL. EQ.5 HD61860.ANO'.IEAU( 3, * NE.i. AND. IECHAYC 3) .EQ.i)

I F303863=3H3RD
IF(L.EO.5HDiia0.AND.IECHAV(4) .EQ.1) F4011J003H4TH

95 IF(L.EO.5HDII6O.ANO.IECHAV(4) .EQ.1) F4DIi6O=3H4TH
IF CL. EQ.5HD3860.AND.IECHAV (4) .EQ-i) F40086G=3H4TH

13 CONTINUE
12 CONTINUE

CALL TESTED
100 RETUPN

END
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6.7 SUBROUTINE TESTEQ

Called By: Subroutine TSEQ3

Variables Used:
F3D0860 Indicates if seabase will repair item D0860 at 3rd echelon
F3D13100 Indicates if seabase will repair item D1 100 at 3rd echelon
F3DI 160 Indicates if seabase will repair item D1160 at 3rd echelon
F4D0860 Indicates if seabase will repair item D0860 at 4th echelon
F4DI100 Indicates if seabase will repair item D1100 at 4th echelon
F4D1)160 Indicates if seabase will repair item D1160 at 4th echelon
FLAG3() Indicates if seabase will repair items in category j at 3rd echelon
FLAG4(j) Indicates if seabase will repair items in category j at 4th echelon
ISC Indicates if a given maintenance-equipment item is required for "special

case" items
LOC(m, k), Array of units capable of repairing items at 3rd echelon in category k
m = 1, M(k)
M(k) Maximum number of units which repair items in category k at 3rd echelon
MODE Category of items a maintenance-equipment item can repair
N0860SB Total number of D0860 items which require 2nd-echelon repair at the

seabase
NI 100SB Total number of Dl 100 items which require 2nd-echelon repair at the

seabase
NI 160SB Total number of Dl 160 items which require 2nd-echelon repair at the

seabase

N2SB(k) Total number of items in category k which require 2nd-echelon repair at
the seabase

N2U(J, k) Total number of items in category k which require 2nd-echelon repair at
unit j

N3E Total number of maintenance equipment items required for 3rd-echelon
repair

N4E Total number of maintenance equipment items required for 4th-echelon
repair

NEI(n, j) Total number of items at unit j with TAM number, TAMNO(TYPENO(nj))
NVS2E Total number of items a given maintenance-equipment item can support

Abstract:

This subroutine calculates how many maintenance-equipment items i.e., tool sets, kits, and special-

equipment items, are required at the seabase and at the units for the repair of items in the Motor Transport

class.

The total number of the ith level of maintenance items required at either unit j (NMEQU(ij)) or at

the seabase (NMEQSB(i)) is determined by information from the Maintenance Equipment File (refer to

Appendix C), input information (refer to Appendix A), and variables calculated in Subroutine TSEQ3.
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SURiROUTINE TESTCD

SUFRROUTINE TESTEQ
INT:'GER TYPEN0,CLASS
COMrION/NI/GTIMEIECHAV(5) ,NOTYPE,NUNIT, IOCT,NMI,KMI,IEAU(3,1OI9

1. PCTR(3),PF(5),CLASS
5 COMMON/N3/INV(150),'4E1(30,13) ,NFI(I5OhtNLIST(1(h) NR,NTROST(20a),

I NURQST(2020),9TIRQST(203) ,TYPE NO (30,10) ,TAMNO (150 )
COM4ON/N5/N2U(1Q,31,N2SB(3JLOC(10,3),FLAG3(31,FLAG4(31,M(3),

I NII0JSBiNl160SBNC56GSB, F3D11009 F4011009 F301160, F4D116G,
1. F3O5863oF4.00860

1u DIMENSION N4EQU(3a,10),NMEQSB(30),TTAMNO(3J),ITOTAL(30),NOMEN(30,6
1)

8 READ(isiti)ICLASS91FLAG
III FORMAT(211,T8X)

IF (TCLASS.EQ. 3) GOTOI
15 IF (LF LAG. NE.0~) READ (1,112)

112 FORMAT(83X)
GOT08

C DETERMINE NO. OF TEST EQUIPMENT FOR TEST EQUIP NO. I
i 1=0

20 2 I=I+i
13 READ(1,113)ICLASSIFLAGTTAMNO(I) ,CONTN2EN3EN4EMODENVS2EISC
113 FOPMAT(2I£,A5,£XA1,5'.X,3(I£,1X) ,11,12,14)

IF (EOF(i) )11,12
12 IF(ICLASS.NE.3)GOTO11

25 READ(iq102)(NOMEN(I9JhqJmls6)
102 FORMAT (15X,5A10 ,A9,6X)

IF(CONT.NE.IH )GOTOI3
IF (IFLAG.EQ.2) G0T013
IF (ISC.EQ.1I30)SC=5I4D~iI0

30 IF(ISC.EQ.li60)SC=5HD116G
IF (ISC.EQ.U863) SC=5HD0 860
IF IISC.EQ.C)SC=5H

C AT UNIT NO. J
DO 3 J=INUNIT

35 IF(ISC.EQ.0)G0TO2i
L=NLIST U)
DO 15 K=19L
IF(SC.EQ.TAMNO(TYPEN0iK,J)))G0T021

15 CONTINUE
40 GOT04

21 IF (IEAU(2,J).EQO..OR.N2U(JMODE).EQ.0)GOT04
LI=O
12=NVS2E
ICNTR=G

45 IF(NVS2E.EQ.0)GOTO5
6 ICNTR=ICNTR+i

IF(ISC.EQ.O.AND.N2U(JMODE).GT.LI.ANO.N2U(JMODE).LE.12)GOTOS
IF(ISC.NE.C.AND.NEI('(,J).GT.L1.AND.NEI(KJ).LE.L21GOTO5
11 L 2

so L2=L2+NVS2E
GOT06

5 NMEQU(IIJ)=ICNTR
IF(M(MO0E) .EQ.G)GOTD3
LL=M(MODE)

55 DO 7 KK=19LL
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3UBROUTINE TESTEQ

SF (L OC ( K<9MOD E 2 NE. J) GOTO7
NMEQU(IJ)=NMEQU(I9J)+N3E
G.OT03

7 CONTINUE
60 GOT03

I. NMFQU(IqJ)=0
3 C'ONTINUE
C AT SEABASE

L1=3
65 L2=NVS2E

ICNTR=C
IF (NVS2E.EQ.O)GOTO9
IF (rsc.EQ. .AND.N2SR( MODE) .EQ.0) GOTO9
IF(SC.EQ.5HD11C0.AND.Ni100SB.EQ.0)GOTO9

73 IF (SC .EQ.5HD1160.AND.N1160SB.EQO.)GOTO9
IF (SC .EQ. 5H00860. AND. NG860S6. EQ.0 )rT09

10 ICNTR=ICNTR+1
IF (ISC.EQ. C.ANO.N2S3 (MODE) .GT.L1. AND. N2SB (MODE).*LE.L2) GOTO9
IF (SC .EQ. NOliOC. AND. NlIbOSB. GT .L1.AND. N1100SB.LE.LZ) GOT09

75 IF(SC.EQ.5HD116O.AN9.N1160SB.GT.L1.AND.NI16OSB.LE.L2)GOT09
IF(SC.EQ.5HOiJ86O.AND.NO866SB.GT.L1.AND.N0860SB.LE.L2)GOTO9
Ll=L2
L2=L2+NVS2E
GOTOl 0

s0 9 NMEQS9( I) =ICNTR
IF(ISC.EQ.J.AND.FLAG3(MODE).EQ.3H3R0)NMEQSB(I~zNMEQSB(I).N3E
IF(IsC.EQ.0.AND.FLAG4(MODE).EQ.3M1.TH)NMEQSB(IIZNMEQSB(I)+N4E
IF(SC.EQ.5HO11JC. AND. F301100.EQ. 3H3R0)NMEQSB(I)sNMEQSB(I)*N3E
IF(SC.EQ.SHD11JG.AND. F4D11(i0.EQ.3H4TH)NMEQSB(I)*NPIEQSB(I)*NI.E

85 IF(SC.EQ.5HD1160.ANO. F301160.EQ.3H3R0)NPIEQSB(IJZ-NMEQSB(I),N3E
IF(SC.EQ.5HD1160.AND. F40116a.EQ.3H4TH)NMEQSB(I)=NMEQSB(I).N4E
IF(SC.EQ.5HO0860.AN3. F300860.EQ.3H3R0)NMEQSB(I)ZNMEQSB(I)*N3E
IF(SC.EQ.5HO3860.AND. F4Du863.EQ.3H4TH)NMEQSB(I)2NPIEQS6(I)*N4E
GOT02

90 11 CONTINUE
WRITE (6,100)

100 FORMAT(///,42X947HTOOL SETS, KITS, AND SPECIAL EQUIPMENT REQUIRED)
WRITE (6,107) (L9L:1,NUNIT)

107 FORMAT(///,85X,33HOUANTITY OF REPAIR ITEMS REQUIRE0,/,86X,8HAT UNI
95 ITS ,15XIOHAT SEABAS-, 3X,5HTOT.AL,/,76X,i013)

WRITE (6,9114)
114 FOR'IAT(24X,12HNOMENCLATURE,25X,12HTEST TAM NO.,/)

NTE=I -1
DO 110 L~iNTE

100 ITOTAL(L)=0
DO 108 K=19NUNIT

108 ITOTAL(L) =NMEQU(LgK)+ITOTAL(L)
110 ITDTAL(L) =NMEQSB(L)+ITOTAL(L)

DO 109 I~l,NTE
105 WRITE(69103)(NOMEN(IJ),J=1,6),TTAMNO(r),(NMEQU(IJ),Js1,NUNIT)

103 FORMAT(1X,5A10,A9,4X, A5,7X,1013)
109 WRITE (6,101)NMEQSB(I) ,ITOTAL( I)
101 FOR4AT(lH+,i13x,i2,ix, 12)

RE TUP N
110 END

41



6.8 SUBROUTINE INITIAL

Called By: Executive Routine

Abstract:

This subroutine performs the function of initializing various variables for the class under consideration.
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SUBROUTINE INITIAL

SUBROUTINE INITIAL
COMMON/Ni/GTIME,IECHAV(5),NOTYPENUNITtIOCTNmIKMIIEAU(3,1iý)
I ,PCTR(3)qPF1S),CLASS
COMMON/N2/NCTS ,NSSNUS

5 COMFION/N?/DTNUSO15.tll HQE (13) IHWIQ(131,9LENTHC(13),9LENTHQ (13),
t MAXQL 113) 9NENTE (0) 90L (13)9TO6E (13) oWT(13) oNDISC I 50 ),NOREQ(150)
I , HCTW(10 ) TCT3F( 10 ))HSSW (10) 9TSSOF(10) ,TRTSNIER (13) 9IP1AXQL (131
1 , INENTR(13) 9T IME INT,HUSW (10) ,TUSSF(10) pNOFAIL (150,101
00 £2 1igNOTYPE

£0 NOISC(I)zO
4IOPEO (1)z3
00 1£ J=1,NUNIT
HUSW ( J) =0.
NOFAIL(I,J)=O

15 11 OTH(I,J)20.
12 CONTINUE

00 13 1:1,10
HSSW( 11:0.

13 HCTW(I~zQ.
20 J=3+NUNIT

0O 14 tzi,J
QL (I) =0 .
WT (I ) =0
IMAXOL CI) =0

25 INENTR(I)=O
NIER ( 1) =

14. HQE (I )=0 .
TRTS: 0.
RETURN

30 END
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6.9 SUBROUTINE SIE

Called By: Executive Routine

Abstract:

This subroutine performs three functions. The first is to generate initial fail events for all the items

in the Landing Force. At the start of the mission (i.e., TIME=0.0) all the end items are assumed to be fully

operational. For every end item, a failure is generated by storing a fail event on the event list. (See Section

7.1.) These items will therefore operate from TIME=0.0 until their generated time to failure.

The second function is to schedule the update of the variables LENTHQ and LENTHC at time

TIMEINT by calling the function SNE(IQL,TIMEINT,WORD,FTIME).

The third function is to initialize various variables before the start of each simulated mission. Since

all dedicated Contact Teams are initially at the seabase and are available for repair work, variable ICTS(i) is

initialized to (NOTYPE+I) for i ranging from CT number I through CT numbers NCTS. To set up the initial

float level of replacement items, variable INV(i) is initialized to the number of float items designated for type i

(INV(i)=NFI(i) for i=1 through NOTYPE). Variables ISS(i), for i-1 through NSS, are initialized to zero to

indicate that the required maintenance personnel and space number i are available for repair. If the mainte-

nance personnel are removed from their space i, then the space is no longer available for a repair and

ISS(i)#0 indicates this condition. The other variables are initialized to zero. (Refer to program listing for

the names of these variables.)
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SUB~qOUTINE SIE

SUnROUTINE SIE

INTEGER rYPENOWOPD(',)
COMMON/N1/G~rME, TECHV(5 )NOTYPE9 NUNIT, IOCT, NMI, KMIIEAU(391j)

i ,PCTR(3),PF(5),CLA3S

5 COM40ON/N2/NCTS,NSS,NUS
COMMlON/N3/rNv(15,~NET(3Q,10),NFIt15O),NLIST(10),N~,NTRQST(2JO),

I NUROST (230 )9TIROST (200) , TYPENO (30,910 ),9TAMNO (150 )
COMMON/N5/ICTQ(200),IsQ(2ý3),ISOA(200),Iss(1o),IUO(230,±0),NICTQ,

i NICTS,NISQ,NISQA,NIUQ(1.J ,NIUS(1O),NPISQ(2Gu),NPrsQA(20Ci),
113 1 NUICTQ(2G0) ,TICTQ(200),TrIS(200),TrSQA(2.0),TIUO(200,10)

1 9 NESO (230),qNESOA (2ca),NEUO(200,i0),NECTQ(20G) ,ICTS(10)
COMMON/NT/OTN (150.39i) HQE (13) ,HWIQ(13) ,LENTHC(13) ,LENTHQ(13)9

1 M1AXQL(13)tNENTER(13),QL(13)tTQ8E(13),WT(13),NDrSC(150),NOREQ(150)
j ,HCTW(13) ,TCTBF(I:) ,HSSW(JO) ,TSSBF(iC) ,TRTS,NIER(13)gr MAXQL (13)

is ~~~I v INENTR( 13)1T I ME INTNUSW (10),TUSBF(10 ),NOFAIL (150,10 )
COMMON/SNTN/CLOCK(303)),EVENT(300),IPTRWOROS(6,30U),FTIMES(3U0i)
DATA IQL, ICOMPS,IARRVLIFAIL/1929496/
IPTR=0
00 1 J~l,NUNIT

20 Ir=NLIST(J)
DO 2 1=1,I1
IKKNE I(I,J)
00 3 '<IKK
WORD (1) TYPENO (I, J)

25 WORO(2)=J
CALL GENTTF(WORO,TTF)
CALL SNE(CIFAILTTF,WOR0, FTIME)

3 CONTINUE
2 CONTINUE

30 1 CONTINUE
CALL SNE(IQL,TIMEINTWORO,FTIME)
00 9 1=I,NCTS

9 ICTS(I)=NOTYPE+l
00 4 I=19NOTYPE

35 4 INV(I)=NFI(I)
NR=3
DO 5 I~1,Ij

5 rss(r)=o
NI SOQ0

40 NISQA=0
NICTQ=0
NICTS=C
DO 6 I=1,NUNIT
NIUQ( I)=3

45 6 NIUS (I)=O
J=3+NUNIT
00 7 I=LtJ
TQBECI)=U.
NENTER(I) =0

50 HWIQ(I)=3.
LENTHO(I) =0
LENTHC(I)=O'

7 MAXQL (I)=0
RETUR N

55 END
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6.10 SUBROUTINE SNE(IEVTIMEWORD,FTIME)

Called By: Subroutine FAIL, Subroutine COMPS, Subroutine ARRVL, Subroutine REQUST,
Subroutine SIE

Parameters Used:

1EV Type of event
TIME Time (clock time) event is scheduled to occur

WORD Information about the event

FTIME Time (clock time) item failed

Abstract:

Subroutine SNE stores an event just scheduled on the event list. When Subroutine SNE is called, IEV

is represented by a hollerith constant. The value of IEV is converted into an integer constant by the state-

ment, DATA IQL,ICOMPS,IARRVL,I FAIL/i1,2,4,6/. In Subroutine SNE the integer value of IEV indicates the

type of event to store as follows:

IQL Schedule update of the variables LENTHQ and LENTHC
ICOMPS Schedule a repair

IARRVL Schedule an arrival
IFAIL Schedule a failure

To indicate that an event is being added to the event list, the variable IPTR which records the

number of events presently on the event list is updated (IPTR=IPTR+1). If this number exceeds the event

list limit (IPTR > 300), the program stops. (To increase the event list limit from 300, the dimensions of the

variables in COMMON statement /SNTN/ must be changed as well as the statement in Subroutine SNE: IF

(IPTR.EQ.300) GO TO 8.) If IPTR < 300 the event just scheduled will be stored on the event list in a loca-

tion which depends on the time the event is to occur (i.e., TIME) and the indicator of the event type (i.e.,

IEV). This location will be determined as follows:

If IPTR=I Store in Location 1

If TIME <CLOCK(i), for any i= ,(IPTR- 1) Store in Location i

If TIME=CLOCK(i) and 1EV < EVENT(i), for
any i=l,(IPTR-1) Store in Location i

If TIME=CLOCK(i) and IEV >/EVENT(i), for
any i=l,(IPTR-1) Store in Location IPTR

If TIME >CLOCK(i), for all i=I,(IPTR- 1) Store in Location IPTR

For the case where the event is to be stored in Location i on the event list, since an event is already stored in

that location, each event in locations i through (IPTR-1) will be moved back one location as follows, for

m=i through (IPTR-1)

EVENT(m+ 1)=EVENT(m)
CLOCK(m+ 1)=CLOCK(m)

WORDS(k,m+1)=WORDS(k,m), for k=1,6
FTIMES(m+1)=FTIME(m)
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The event just scheduled is placed into Location "x" of the event list by the following storage assignments:

EVENT(x)- EV

CLOCK(x)=TIME

WORDS(j,x)=WORD(j), for j=1,6

FTIM ES(x)-FTIM E
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SUBROUTINE SNE

SUBROUTINE SNEIIEVTIMEWOROFTIME)
INTEGER WORD(61,EVENTtWORDS
COMMON/SNTN/CLOCK (3 30 ,E VENT(300) IPTR, WORDS (6 ,300 tFT IMES(30
IF(IPTR.EQ.3)GOTO2

5 IF(IPTR.EQ*300)GOTOS
DO 1 Is1,IPTR
IFICLOCK(II .LT*TIME)GOTOI
IF (CLOCK( I) .EQ.TIME.AND.EVENT (I) .LE.IEV) GOTOi
GO TO?

£0 I CONTINUE
2 IPTR=IPTR+i

EVENT (IPT R) IEV
CLOCK (IPTR)xTIME
DO 3 Im1,6

15 3 WORDS(IIPTR)2wDRD(I)
FTIMES(IPTR)zFTIME
RETURN

? IPTRSIPTR+1
J IPT R

20 4 EVENT(J)2EVENT(J-1)
CLOCK (J) 2CLOCK (J-1)
DO 5 K=196

5 WORDS(K,Jl=W8RDS(K9J-il
FTIMES(J) =FTIMES(J-1)

25 J=J-i
IF(J*NE.U)GDT04
EVENT (1)21EV
CLOCK (I)mTIME
00 6 KzI,6

30 6 WORDS(KI)=WORD(K)
FTIt4ESII)=FTIME
RETURN

a WRITE(6,9)
9 FORMAT(39H DIMENSION OF EVENT LIST EXCEEDED LIMIT)

35 STOP
END
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6.11 SUBROUTINE TNE

Called By: Executive Routine

Abstract:

This subroutine removes the event in Location I from the event list. If the time the first event on

the event list is to occur is greater than the mission duration (CLOCK(l) > GTIME), control of the program

is returned to the Executive Routine. If CLOCK(l) < GTIME, the event in Location 1 of the event list is

removed by storing the following information into the variables as indicated here

TIME=CLOCK(l) Time (clock time) event is scheduled to occur
IEV=EVENT(I) Type of event
WORD(j)=WORDS(j,1), forj=1,6 Information about the event

FTIME=FTIMES(I) Time (clock time) item failed

To indicate that an event is being removed from the event list, the variable IPTR which records the

number of events presently stored on the event list is decremented (IPTR-IPTR-I). If any events are still on

the event list (IPTRtO), each of them will be moved up one location as indicated here, for L=1 through IPTR

EVENT(m)=EVENT(m+ 1)

CLOCK(m)=CLOCK(m+ 1)
WORDS(j,m)=WORDS(j,m+I), for j=1,6

FTIMES(m)=FTIMES(m+1)

Control of the program is then transferred to a subroutine (depending on the value in IEV) as follows:

IEV=I Subroutine QULENTH

IEV=2 Subroutine COMPS
IEV=4 Subroutine ARRVL

IEV=6 Subroutine FAIL
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SUBROUTINE TNE

SUBROUTINE TNE
INTEGER WORD(6h9EVENT,WORDS
COMMON/ N1/GT IME* IECHAV (5) 9NOT YPE,NUNIT9 lDCT9NMIq KM ItI EAU (391C)

I ,PCTR(3)9PF(5)qCLASS
5 COMMON/SNTN/CLOCK133003,EVENTH300 ,IPTRWORDS(6,300IFTIMES(303)

lO00 [F(CLOCK((1).GT.GTIME)RETURN
IEV=EVENT (1)I
TIME CL OCK( ii
DO 9 I=196

la9 WOPO(I)=WORDS(Iql)
FTIMEtFTIMES(l)
IPTR IPTR-1
IF hIPTR.EcQ.0)GOTO3
00 s ri1,IPTR

15 EVENT(1)2EVENT(I+i)

00 7 Jzi,6
7 WOR9S(J9I)zWDRDStJ9I+1)

FTIMES(I)=FTIMES( I4il
20 8 CONTINUE

3 GOTO(i,2,595,',,59596)IEV
1 CALL QULENTH(TIMEWORDFTIME)

GO TO 1)0
2 CALL CCMPS(TIMEWOR9,VTIME)

25 GOT0190
4 CALL ARRVL(TIMEWOR0,FTIME)

GOTO £00
6 CALL FAIL(TIMEWORO,FTIME)

GO TO10 0
30 595 WRITE(69596)IEV

596 FORMAT(18H ILLEGAL EVENT NOag15tiiH WAS CALLED)
STOP
END
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6.12 SUBROUTINE FAIL(TIME,WORD,FTIME)

Called By: Subroutine TNE

Parameters Used:
TIME Time (clock time) subroutine is entered
WORD(I) Type of failed item
WORD(2) Unit number of item

Abstract:

A failure has been simulated for the item whose type is represented by variable WORD(1) and

whose unit is represented by variable WORD(2) at the present clock time, TIME. The variable

NOFAIL(WORD(I ), WORD(2)) which records the total number of times failures have been simulated

for this item is incremented (NOFAIL(WORD(I),WORD(2))=NOFAIL(WORD(I),WORD(2))+ 1). The

echelon level at which the item is to be repaired is computed from the variable PF(i) (percentage of

items that fail requiring ith-echelon repair) and a generated random number, and is stored in the

variable WORD(5).

When an item fails, it can undergo repair

* at the seabase
* ashore by CT
* at the unit

or be discarded, as determined by the following logic:

If the item requires either 2nd-echelon repair (WORD(5)=2) or 3rd-echelon repair (WORD(5)=3)

and if this capability exists at the unit (IEAU(WORD(5),WORD(2))=I), the failed item will be repaired there.

The item will be discarded if the required echelon of repair does not exist at either the unit

(IEAU(WORD(5),WORD(2))=O) or the seabase (IECHAV(WORD(5))=O). If the seabase has the required

echelon of repair (IECHAV(WORD(5))=l), the item will either be repaired at the seabase or ashore by a CT.

If fourth-echelon repair is required (WORD(5)=4) or if repair by a CT is not specified (IDCT=2), then the

item will be repaired at the seabase. If 2nd- or 3rd-echelon repair is required and repair by a CT is specified,

the variable PCTR(i) (percentage of items repaired by CT's requiring ith-echelon repair) and a generated

random number between zero and one, determine whether the item is to be repaired at the seabase or ashore

by a CT.

Repair at the Seabase

Subroutine REQUST is called to determine if a replacement item of type WORD(l) is available from

the float. The priority of the failed item will be assigned in Subroutine REQUST and stored as the variable

WORD(2) (replacing the unit number of the failed item).

The failed item will be transported to the seabase for repair if the present length of the seabase

queue afloat is less than the specified limit (NISQ <LIMIT). An arrival is scheduled by storing an arrival

event on the event list (see Section 7.2.1). If a queue has formed at the seabase and if its present length
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is greater than or equal to the specified limit (NISQ >LIMIT), the failed item will be transported to the

seabase queue ashore. An arrival is scheduled by storing an arrival event on the event list (see Section 7.2.2).

After the destination of the item is determined, control of the program is returned to Subroutine TNE.

Repair Ashore by a CT

When a failed item requires repair by a CT, the value of the input variable IDCT determines whether

a dedicated or nondedicated CT is required as follows:

IDCT=O Nondedicated CT required

IDCT=l Dedicated CT required

By a Nondedicated CT

If the number of items being repaired (NICTS) by CT's equals the specified number of items

allowed to be repaired simultaneously by CT's (NICTS=NCTS), the failed item is added to the CT queue (see

Section 8.0). Control of the program is returned to Subroutine TNE. If the number of items being repaired

by CT's is less than the specified number of items allowed to be repaired simultaneously by CT's, the failed

item will be repaired by a CT. In some cases, when a nondedicated CT leaves the shop, the seabase repair

capability will not be affected; in other cases it will, depending on the number of CT's already ashore. To

simulate these conditions in the program, it was necessary to introduce two types of nondedicated CT's:

* Regular
* Phantom

Ashore they are indistinguishable in their repair capability; their use is strictly a programming device. A
"regular" CT decreases the capability when removed from the seabase. A "phantom" CT will not. The array

NDCS(i) (decrease in seabase repair capability as CT's depart) determines whether a regular or phantom CT is

required ashore as indicated here.

If NICTS=O A phantom CT is required

If NDCS(NICTS)=NDCS(NICTS+I) A phantom CT is required
If NDCS(NICTS)#NDCS(NICTS+I) A regular CT is required

Once the type of CT required has been determined, its availability is determined.

A regular CT required ashore will be sent if maintenance personnel are available at the

seabase (if ISS(i)=O, for any i=l through NSS). The maintenance personnel are transported ashore as a CT

with an identification number i to repair the failed item. The repair is scheduled by storing a complete

service event on the event list (see Section 7.3.2). Control of the program is returned to Subroutine TNE. If

a regular CT is required but one is not available (if ISS(i)-0, for all i~l through NSS), the failed item is added to

the CT queue (see Section 8.0). Control of the program is then returned to Subroutine TNE.

Suppose a phantom CT is required ashore. An input to the program is the total number of

phantom CT's specified, NPS. The phantom CT's are given identification numbers ranging from (NSS+I)

through (NSS+NPS). Phantom CT number i is sent ashore to repair the failed item if ISS(i)=0, for any

i= (NSS+I) through (NSS+NPS). Repair is scheduled by storing a complete service event on the event list (see

Section 7.3.2). Control of the program is returned to subroutine TNE. If a phantom CT is required but one

is not available (if ISS(i)#0, for all i= (NSS+I) through (NSS+NPS)), the failed item is added to the CT queue

(see Section 8.0). Control of the program is returned to Subroutine TNE.

52



By a Dedicated CT

A dedicated CT required ashore will be sent a) from a point ashore if ICTS(i)=O, for any i=1

through NCTS, or b) from the seabase if ICTS(i)=(NOTYPE+l) for any i=l through NCTS. Repair by CT

number i is scheduled by storing a complete service event on the event list (see Section 7.3.4). Control of the

program is returned to Subroutine TNE. If a dedicated CT is required but one is not available, the failed item

is added to the CT queue (see Section 8.0). Control of the program is then returned to Subroutine TNE.

Repair at the Unit

If the number of items being repaired at unit WORD(2) is less than a specified input value

(NIUS(WORD(2)) <NUS), the failed item will be repaired. Repair is scheduled by storing a complete service

event on the event list (see Section 7.3.3). Control of the program is then returned to Subroutine TNE.

If the number of items being repaired at unit WORD(2) equals a specified input value (NIUS(WORD(2))=NUS),

the failed item is added to the unit queue (see Section 8.0). Control of the program is returned to

Subroutine TNE.

Discard

If the failed end item cannot be repaired, the unit requires a replacement item of type WORD(l)

from the float. Subroutine REQUST is called to determine if one is available. The variable NDISC(WORD(l))

which records the total number of times item type WORD(I) is discarded is incremented (NDISC(WORD(l))

=NDISC(WORD(l))+I). Control of the program is then returned to Subroutine TNE.
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SUBROUTINE FAIL

SUBROUTINE FAIL(TIME, WORD ,FTIME)
INTEGER WORD(6)
COM4ON/Nl/GT IME, IECHAV(S) 9NOT YPE, NUN ITqIOCTNMIq KMI9IEAU(3910)
I. PCTR(3)tPF(5)gCLASS

5 COM4ON/NZ/NCTS,NSS,'4US
COMMON/NS/ICTQ(203)),ISQ(2uC),ISQA(200),ISS(10),IUQ(200,1C),NICTQ,

i NICTSNISQ,NISQANIUO(10) ,NIUS(1O) ,NPISQ(200),NPISQA(2001,
£ NUICZTQ(2i09) TICTQ(200) ,TISQ(200 ,TISQA(2:3G2 TIUQ(20atI,)
i ,NESI242)),NESQA(200),NEUQ(2l0gi),NECTQ(200),ICTS(£J),

11 COM4ON/N6/LIMDIMLIMITTiT2.IOPT1,IOPT2,IOPT3
COMMON/N?/DTH(150,10),HQE(13),HWIQ(13),LENTHC(13),LENTHQE13),

I MAXQL (13),9NENTER (13),9QL (13) 9TQBE (13),9WT (13) tNDISC (150 ),pNOREO(150)
I. ,HCTW(i0),TCTSF(1J),HSSW(10) ,TSSBF(10) ,TRTSNIER(133 ,IMAXQL(13)
iI ,INENTRC13 9T IME INT, HUSW(10),TUSBF(10) 9NOFAIL (150,10)

is COMMQN/N9/NDCS(5) ,NPS
DATA ICOMPSIARRVLIFAIL/2,4,6/

C END ITEM TYPE WORDW1 FROM UNIT NO. WORiJ(2) FAILS AT TIME
NDFAIL( WORD (1) WORD (2)) :NOFAIL( WORDIl() ,WORD2)1

C GENERATE ECHELON OF REPAIR
20 RN=RANF(OUM)

BIZ-0 .
j2=3 .
DO 500 I=2,5-
32=PF (I) G82

25 IF (RN.GT.B1.ANO.RN.LE.823WORD(5)2I
Bi=82

500 CONTINUE
IF(IOPT2..EQ.1)WRITE(69203)WORD(1),WORD(2),TIME,WORD(5)

00 FORMAT(/91'.N ENn ITEM TYPEo12913H FROM UNIT N0,129 9H FAILS AT,
30 1 F6.1,28H HRS. MAINTENANCE AT ECHELON,12912H IS REQUIRED)

CDETERMINE LOCATION OF REPAIR
IF ((WORD (5) .EQ.2.OR.WORO 5).EQ.3) .AND.IEAU(WORO 5 ,WORD(2).EQ.I.

I GOT0102
IF(IECHAV(WORD(5U.EQ.O)GOTO2.a3

35 RN=RANF(OUM)
IF(IDCT.NE.26AND.(WORDIS).EQ.2.OR.WORD(5).EQ.3).ANO.RN.LT.PCTR(WOR

10(5))) GOTOIUI

COMMENT REPAIR END ITEM TYPE WORD (i) AT SEABASED MAINTENANCE SHOP
4.0 CALL REQUST(TIME,WORO)

IF(NISO.GE.LIMIT) GOTOI
C TRANSPORT FAILED END ITEM TO SEABASED MAINTENANCE SHOP

WORD I6)=l
CALL SNE(IARRVL,TIME+T1,WOR~oFTIME)

45 IF(IOPTI.EQ.O)RETURN
WRITE (6,201)

201. FORMAT(45H REPAIR END ITEM AT SEABASED MAINTENANCE SHOP)
WRITE (6,211)WORO(2)

211 FORMAT(52H TRANSPORT END ITEM TO SS MAINT SHOP WITH A PRIOR OF912)
50 RETURN

C TRANSPORT FAILED END ITEM TO SEABASED QUEUE ASHORE
I WORD(6)=2

CALL SNE(IARRVLtTIME+T2,WORDvFTIME)
IF IIOPTI.*EQ.0) RETURN

55 WRITE(69201)
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WRITE (6,204)WORO(2)
204 FOPMAT(63H TRANSPORT END ITEM TO SEABASEO QUEUE AS'4JRE WITH A PRIo

IRITY OF,I2)
RE TUR N

60
COMMENT REPAIR END ITEM TYPE WORD(1)WIHC

101 CONTINUE
IF (IOCT.EQ.IJ GOTO7

C NON-DEDICATED CT ARE SPECIFIED
65 IF(NICTS.EQ.NCTS)GOT02

IF (NICTS.EQ.2)GOTOI3
IF (NDCS(NICTS) .EQ.N)CS(NICTS*I))GOT013

C REGULAR C.T. IS REQUIRED
DO 5 NSERVRsiNSS

70 IF(ISS(NSERVR).NE.O)GOTOS
:TRANSPORT SHOP MAINT PERSONNEL ASHORE AS A CT, DECREASE SHOP REPAIR CAPABILITY

NIERI 3)=NrER(3)+i
ISS(NSERVR) =NOTYPE+i
NICTS=NICTS+I

75 WORD(3)=NSERVR
WORD (6)=2
FT IME=TIME
CALL GENTTR(WORD,TTR)
CALL SNE(ICOMPSTIME+TTR+TiWOROFTIME)

80 TCTBF(WORD(3)1=TIME+Ti
TRTS=TI+TRTS
IF (IoPTI.EQ.J) RETURN
WRITE (6,202)

202 FORMAT(22H REPAIR END ITEM BY CT)
85 RTlt4EzTlME+TTR+T1

WRITE (6,206)NSERVRRTIME
206 FORMAT(31H SHOP MAINT PERS FROM SPACE NO.12,87H ARE AVAIL IMMEDIAT

IELY TO REPAIR END ITEM, SO SEND HIM ASHORE. HE WILL FINISH REPAIR
IATF6.l,5H MRS.)

90 WRITE (6,219)
219 FORMAT(37H NOTE-DECREASE SHOP REPAIR CAPABILITY)

RETURN
5 CONTINUE
C ADD END ITEM TO CT QUEUE

95 2 NICTQ=NICTQ+i
IF (NICTQ. GT.L IMDIM) GOTO4
ICTQ( NICTQ)zWORD(l)
TICTQ (NICTQ)=TIME
NUICTQ(NICTQI WORD (2)

100 NECTQ(NICTQ)=WORO(5)
IF(NICTQ.EQ-i)HQE (3)=TIME-TQBE(3)*HQE(3)
NENTER(3) =NENTER( 3) +1
IF (MA XQL( 3) .LT .NICTQ) MAXOL (3)=NICTQ
IF (10PTi.EQO.) RETURN

105 WRITE (6,202)
IF (IDCT.EQ.0) WRITE (6, 207)

237 FORMAT(59H NO SHOP MAINTENANCE PERSONNEL ARE AVAIL TO REPAIR END I
ITEM)
IF (IDCT.EQ.1J WRITE(6,2i3)

110 213 FORMAT(46H NO DEDICATED C.T. IS AVAIL TO REPAIR END ITEM)
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CALL RITCTO
RETURN

PHANTOM C.T. IS REQUIRED
1.3 JJ=NSS41

115 KK=NSS+NPS
DO 14 II=JJKK
IF (ISS (II) .NE. O)GOTO14

C TRANSPORT MAINT PERSONNEL ASHORE AS A CT, 00 NOT DECREASE CAPACITY OF SHOP
NIER(3)=NIER(3)+i

120 ISS(II)=NOTYPE+÷
NICTS=NICTS÷l
WORD ( 3) =I I
WORD( 6)=2
FTIME=TIME

125 CALL' GENTTR(WORD,TTR)
CALL SNE(ICOMPS,TIME+TTR+T1,WORD,FTIME)
TCTBF(WORD(3))=TIME+Ti
TRTS=TI+TRTS
IF (IOPTi.EQ.O) RETURN

130 WRITE (6,202)
RT IME=TIME+.TTR+TI
WRITE (6,206) II,RTIME
WRITE(6,217)

217 FORMAT(44H NOTE-DO NOT DECREASE SHOP REPAIR CAPABILITY)
£35 RETURN

14 CONTINUE
GOT02

C DEDICATED CT ARE SPECIFIED
7 CONTINUE

140 DO 8 I=INCTS
IF(ICTS(I) .EQ.0)GOTO9

8 CONTINUE
DO 10 I=iNCTS
IF(ICTS(I).EQ.NOTYPE+i)GOTOIi

145 10 CONTINUE
GOT02

S C.T. NO. Ii IS AVAILABLE FROM THE SEABASE
11 TRANSP=TI

IF (IOPTI.EQ. 0) GOT 012
150 WRITE (6,202)

WRITE(6,214)I
214 FORMAT(7H CT NO.,I2,65H IS AVAIL FROM THE SEABASE TO REPAIR END IT

iEM, SO SEND HIM ASHORE)
GOTOI2

155 C CT NO. II IS AVAILABLE AT A POINT ASHORE
9 TRANSP=T2

IF (IOPTi.EQ.0)GOTOI2
WRITE (6,202)
WRITE(6,215)I

160 215 FORMAT(7H CT NO.,12,67H IS AVAIL FROM POINT ASHORE TO REPAIR END I
1TEM, SO SEND HIM TO ITEM)

12 ICTS(I)--WORD{i)

NIER( 3)=NIER(3)+1
WORD(3)=)

165 WORD(6) ={
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FT IME=T I ME
CALL GENTTR(WORDTTR)
CALL SNE(ICOMPSTIME+TRANSP+TTRWORO,FTXME)
TCTBF (WOI?0(3) )aTIME+TRANSP

17I3 TRTSzTRTS.TRANSP
RT IME=TIME+TRANSP+TTR
IF (IOPTI.EO.1)WRITE(6,216)RTIME

216 FORMAT(25H HE WILL FINISH REPAIR ATF6.1,j4H HRS)
RETURN

075 4 WR ITE (6 ,20 8)
208 FOR4AT(49H NUMBER OF ITEMS IN CT QUEUE EXCEEDED UPPER LIMIT)

STOP

COMMENT REPAIR END ITEM TYPE WORD (1) AT UNIT WORD(2)
lac 102 CONTINUE

IF (NIUS(WORD(ZI ).EO.NUS)GOTO3
C UNIT MAINT PERSONNEL IS AVAILABLE FOR REPAIR

NIER(3+WORD(2))=NIER(3*WORO(2))+I
NIUS( WORO(2))zNIUS(WORD(2))+i

155 TUSBF(WORD(2))=TIME
WORD (6)=3
FT IME TIME
CALL GENTTR(WORO,TTR)
CALL SNE(CICOMPSTIME+TTR, WORDFTIME)

190 IF(IOPTI.EQ.0)RETURN
WRITE (6,203)

203 FORMAT(28H REPAIR END ITEM AT ITS UNIT)
RTIME=TIME+TTR
WRITE (69205)RTIME

195 205 FORMAT(95H END ITEM CAN BE REPAIRED IMMEDIATELY BY A UNIT MAINTENA
INCE PErSONNEL. HE WILL FINISH REPAIR ATF6.ISH HRS.)
RETURN

C ADD END ITEM TO UNIT NO. WORD(2) QUEUE
3 Nruo(wo'~o(2))=NIUQ(WORD(2))+I

200 IF(NIUO(WORD(2) ).GT.LIoMDIMGOTO6
IUQ(NIUQ( WORD (2) ) WORD (2) ) WORD (1)
TIUQ(NIUr(WORO(2),WORD(2)l=TIME
NEUQ(NruQ(WORD(2)),WORD(2))zWRDROI)
IF (NIUQ( WORD (2) ).EQ.1) HQE (3*WORD(2) )TIME-TQBE 13*WORO (2))

205 1 HQE(3+WORD(2))
NE NTE R( 3+WORD (2) I=NENTER( 3+WORD (2) ) +
IF(MAXOL(3+WORO(2)).LT.NIUQ(WORD(2)))

1 MAXQL(3+WORD(2))=NIUQ(WORD(2))
IF (TOPTi.EQ.0)RETURN

210 WRITE (6,203)
WRITE (6,209)

209 FORMAT(59H NO UNIT MAINTENANCE PERSONNEL ARE AVAIL TO REPAIR END I
ITEM)
CALL RITEUQ(WORD)

215 RETURN
6 WRITE (69212)
212 FORMAT(51H NUMBER OF ITEMS IN UNIT QUEUE EXCEEDED UPPER LIMIT)

STOP

220 COMMENT THE NUM3ER ECHELON MAINTENANCE REQUIRED FOR THIS END ITEM IS NOT
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SUBROUTINF FAIL

C AVAILABLE IN THE ATF, SO DISCARD ITEM
103 CALL REQUST(TIME*WORO)

NDTSC(WORO(i))=NDISC(WORO(ifl+1
IF HOPTI. EQ.1) WRITE (6*210)

225 2 1i FORMAT(60H THIS ECHELON MAINT IS NOT AVAIL IN THE ATF, SO DISCARD
I ITF'4)
RETURN
E Nfl
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6.13 SUBROUTINE REQUST(TIME,WORD)

Called By: SubroutinC FAILl

Parameters Used:

TIME Time (clock time) subroutine is entered

WORD(l) Type of item

WORD(2) Unit number of item (Input Usage)

WORD(2) Priority of item (Output Usage)

Abstract:

This subroutine determines if a float item of type WORD(]) is available from the float for unit

WORD(2) and then assigns the priority of the failed item and stores it as variable WORD(2) (replacing

the unit number of the item).

If a float item of type WORD(l) .s not available from the float for unit WORD(2); i.e.,

INV(WORD(l))=0, the unit registers a request for one. To indicate that a request for a float item is

being made, the variable NR which records the present number of requests registered at units is updated

(NR=NR+I). If this number exceeds the maximum number of requests allowed (NR > LIMDIM), the

program stops; if not, the unit registers a request by storing the following information into the arrays as

indicated here:

NTRQST(NR)=WORD(l) Type of item requested by unit

NURQST(NR)=WORD(2) Unit (number) requesting the float item
TIRQST(NR)=TIME Time request is being made

The priority of the failed item is determined, and is stored in the variable WORD(2), as follows:

If NISQ=O and NISQA=O WORD(2)=2

If ISQ(i)#WORD(1) or If ISQ(i)=WORD(l) and
NPISQ(i)=2, for all i=l, NISQ; and if
ISQA(i)7WORD(1) or If ISQA(i)=WORD(l)
and NPISQA(i)=2, for all i=l, NISQA WORD(2)=2

If ISQ(i)=WORD(I) and NPISQ(i)#2, for any
i=l ,NISQ WORD(2)=O

If ISQA(i)=WORD(1) and NPISQA(i)#2, for
any i= ,NISQA WORD(2)=O

In the last two cases, the priority of the item in Location i in the seabase queue afloat or in the seabase queue

ashore is changed to two and the item is advanced in the queue according to its new priority. Control of the

program is returned to Subroutine FAIL.

If a float item .of type WORD(l) is available from the float for unit WORD(2), i.e., INV(WORD(1))#0, it

will be transported to unit WORD(2) ashore to begin operation. Its operation and subsequent failure are

scheduled by storing a fail event on the event list (see Section 7.1). Variable INV(WORD(1)) which records

the present number of float items available of type WORD(1) is decremented (INV(WORD(1))=INV(WORD(I))-1).

The total amount of time all items of type WORD(l) from unit WORD(2) were non-operational
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()TII(WORD(I ),WORD(2))) is updated by the time interval which extends from the time the item failed to

the time tile float item begins operation.

DTH(WORD(I ),WORD(2))=(TIME+TI) - TIMEI + DTtI(WORD(I ),WORD(2))

The priority of the failed item is determined, and is stored in the variable (WORD(2) as follows:

It' INV(WORD(1 ))ýO WORI)(2)=0

If NISQ=0 and NISQA=O WORD(2)=I

If ISQ(iMýWORD(I). for all i=I,NISQ and
ISOAt1JWORD(HI), for all i= ,NISQA WORD(2)=l

If ISQ(i)=WORD(f) and N1PISQ(i)=I fr any

i=I ,NISQ WORD(2)=O

If ISQA(i)=WORD(l) and NPISQA(i)=I, for
an)y i=1,NISQA WORD(2)=0

If ISQ(i)=WORD(l) and NPISQ(i)=2, for any

i=l ,NISQ WORD(2)=I

If ISQA(i)=WORD(l) and NPISQA(i)=2, for

any i=INISQA WORD(2)=1

If ISQ(i)=WORD(I ) and NPISQ(i)=0, for any

i=l ,NISQ WORD(2)=0

If ISQA(i)=WORD(l) and NPISQA(i)=0, for
any i=1,NISQA WORD(2)=0

In the last two cases, the priority of the item in Location i in the seabase queue afloat or in the seabase

queue ashore is changed from zero to one and is advanced in the queue according to its new priority.

Control of the program is returned to Subroutine FAIL.
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S UBROJT I NE REQUST

SUBROUTINE REQUSTITIME,WORD)
INTEGER WORD(6)
COMMON/N2/NCTS,NSS ,NUS
COMMON/N3/INV(150),NEI(30,10),NFI(150INLIST(1i),NRNTRQST(203),

51 NURQST(200) ,TIRQST (20~31 TYPENO(30910) ,TAMNO (150)
COM'¶ON/N5/ICTQ(20CtISO(200),ISOA200JlISS(1G3,IuQ(26u,10),NICTQ,

I NICTSNISQNISQA,NIUQ(10I ,NIUS(10lNPISQ(2(iC)bNPISQA (200b9
I NUICTQ(2ýj0) ,TICTO(2001 ,TISQ(200),TISQA(2300bTIUQ(200910)
I ,NESO(2301,NESQA (200)oNEUQ(200,10)vNECTQ(20r0) ICTS(LO)

10 ~COMMlON/N6/LIMDIMLIMIT,T1,T2, IOPTI,IOPT2,IOPT3
COM'ION/N7/DTH(150,121,HQE(13)oHWIQ(13),LENTHC(13),LENTHQ(131,

I MAXOL(13hgNENTER(13),QL(13htTQBE(13),WT(133,NDIsc(15o),N0REQ(150)
1 ,HCTW(10)gTCTBF(10)gMSSW(10o~ TSSBF(10O ,TRTSNIER(13) ,IMAXQL(131
i ,INENTR(13),TIMErNT,HUSW(10) ,TUS8F(10) ,NOFAIL(150,10)

15 DATA IcomPSIARRVLIFAIL/2,4,6/
rF(rNV(WDRD(10))EQ.0)GOTO1

CA FLOAT ITEM IS AVAILABLE
INV(WORD(1))=INV(WORD(i))l-
IF (IOPTI. EQ. )WRITE (6 200) INV( WORD(1fl

20 200 FORMAT(32H A REPL IS AVAIL. NEW INV LEVELz,12)
CALL GENTTF(WORD,TTF)
CALL SNE (IFArLTIME+TTF+T1,WORO,FTIME)
DTH(WORD(1i,WORO(23):T1+DTH(WORD(1),WORO(2fl
WORD( 2) =0

25 IF(INV(WORD(1l).NE.O)RETURN
WORD (2) =1
IF (NISO.EQO.)RETURN
WORD ( 2) zJ
DO 9 1i=,NISQ

30 IF(ISQ(I).EQ.WORO(1).AND.NPISQ(I).EQ.1IRETURN
9 CONTINUE

IF(NISQA.EQ.0) GOT013
DO 14 I11,NISQA
IF (ISQA(I3.EQ. WORD (13.AND.NPISQA(I) .EQ.1) RETURN

35 14 CONTINUE
13 00 16 11,tNrsQ

IF (ISQ(13 .EQ. WORD (13 ANO. NPISQ( I) .EQ. 03GOTO1O
16 CONTINUE

WORD (2)=1
40 IF(NISQA.EQ.O)RETURN

00 1? I=INrSQA
IF (ISQA (13.EQ. WORD (13.AND .NPISQA(I) .EQ. 03G0T018

17 CONTINUE
RETURN

45 l0 NPISQ(I)=i
rF(roPTl.EQ.I3WRITE(6920l)I

201 FORMAT(65H CHANGE PRIORITY OF THE ITEM IN SEAMAED QUEUE AFLOAT IN
1 LOCATION,13,22H TO 1 AND UPDATE QUEUE)
IF (I. EQ. 13RETURN

50 K=I-1
00 5 J=1,K
IF(NPISQ(J3 .EQ.23 GOTOS
IF(NPISQ(J).EQ.i.AND.TISQ(J).LE.TrsQ(133G0T05
IISQ=ISQ(I)

55 TTISQ=TISQ(I)
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INESQ=NESQ( I)
11 ISQ(I)ZISQ(I111

TISQI I)=TISQ(I-1)

I121-1
IF(I. NE.J)GOTD11
ISO(J):IISQ
TISQ( J) =TTISQ

65 NES.Q(J)=INESQ
NP ISO (J) = j
IF(I0PT3.EQ.1)CALL RITESQ
RETURN

5 CONTINUE
7G IF(IOPT3.EQ.i)CALL RITESQ

RETURN

WORO 4 2) zO
IF (IOPT1.EQ.1) WRITE (6,205)!

75 205 FORMAT(19H CHANGE PRIORITY OF,I3,52H ITEM IN SEABASED QUEUE ASHORE
I TO I AND UPDATE QUEUE)
IF (I. EQ.1) RETURN

DO 19 J~igK
80 IF (NpIsQA(J) .EO.2)GDTOi9

IF (NP ISQA (J) .EQ.1. AND .TISQA (J) .LE .TISQA (I) )GOTOi9

TT ISQAeTISQA( I)
INESQA=NESQA (I)

85 12 ISQA(I)zISQA(I-i)

NESQA (I)=NESQA(I-1)

90 IF(I.NE.J)GOTOi2
ISQA( J) =IISQA
TISQA (J)=TTISQA
NESQA (J) =INESQA
NPISQA (J) =1

95 IF(IOPT3.EQ.i)CALL RITSQA
RETURN

19 CONTINUE
IF(IOPT3.EQ*I)CALL RITSQA
RETURN

£00 C A FLOAT ITEM IS NOT AVAILABLE
1 NR=NR+1

IF (NR.GT.LIMDIM)GOT0207
IF (IOPTi. EQ.1) WRITE (6,20 3)

203 FORMAT(1H NO REPL IS AVAIL)
105 NTRQST(NR)=OORD(1)

NURQST(NR)=WORD(2)
TIRQST(NR) =TIME
IF (IOPTi.EQ.i) CALL RITERQ
WORD (23=2

110 IF(NISQ.EQ.0)RETURN
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00 3 lr1,NIsQ
IF (tSQ(I) .EQ. WORD (1).*AND. NPISQ(I) .NE.2) GOT0d.

3 CONTINUE
IF (NISGA.EQ.0J RETURN

I15 00 21 Iz1,NISQA
IF (ISQA (I) .EQ. WORD(IlI AND *NPISQA (rIhNE. 2) GOT021C

21 CONTINUE
RETURN

4. NpIsQ(I)x2
123 WORIM2)z

IF(IOPTI.EO.1)WRITE16,234) I
e O4 FOMT5HAR~.WAS FOUND IN THE SEASASED QUEJE AFLOATINLAT

±ONor3,254 CHANGE ITS PRIORITY TO 2)
IF (I.EQ.1)RETURN

125 IKzI-I
DO 6 J1,9K
IF (NP ISQ (J).*EQ. 2.AND. TISO (JI. LE .TISQ( II IGOT06

TTISQ=TIsQ(I)
130 INESQ=NESQ(I

TISQ( II:TISQ(I-1)
NP ISO(I)=NPrsQ(i-tj

IF(I.NE.J)GOTOO

TISQ(J)=TTIsQ
NESQ(J)=INESQ

140 NPISQ(J)=2
IF(rOPT3.EQ.I)CALL RrTESQ
RETURN

6 CONTINUE
IF(IOPT3.EQ.i) CALL. RITESO

145 RETURN
20 N~ISQA(I)=2

WOPD (2) =0
IFI IOPTI. EQ.1) WRITE (69236)I

206 FOPMAT(46H A REPL WAS FOUND IN THE SHOP QUE ASHORE SPACE,13,25H CH
150 LANGE ITS PRIORITY TO 2)

IF(CI. EQ.1) RETURN
'(=1-1
00 22 J=1,K
IF (NP ISIA (J).*EQ.2. AND.TISQA (JI .LE .TISQA C )) GDT022

155 irSQA=ISQA(r)
TTISQA=TISOA( I)
INESQ A=NESOA (I )

23 ISOA(I)=IS'3A(I-I)
TISQA (I)=TISQA(I-1)

160 NPISQA(I)=NPISQA(I-1)
NE-SQA (I) NESQA(I-1)
1Ir-i
IF (I.NE.J)G0T023
ISQA(J))=IISIA

165 TISQIA(J)=TTISQA
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NESQA (J),tINESQA
NP ISO A(J)*2
IF (IOPT3.EQ.1)CALL RITSQA
RETURN

073 22 CONTINUE
IF(IoPT3.EO.IICALL RITSQA
RETURN

207 WRITE(6,238)
208 FORMAT(3'.H NUMBER OF REQUESTS EXCEEDED LIMIT)

175 STOP
END
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6.14 SUBROUTINE ARRVL(TIME,WORD,FTIME)

Called By: Subroutine TNE

Parameters Used:

TIME Time (clock time) subroutine is entered

WORD(I) Type of item

WORD(2) Priority of item
WORD(3) CT identification number

WORD(5) Echelon level of repair required

Abstract:

An arrival has been simulated at the present clock time, TIME. Parameter WORD(6) indicates which

one of the following arrivals is simulated:
WORD(6)=1 Arrival of failed item at seabase

WORD(6)=2 Arrival of failed item at seabase queue ashore

WORD(6)=3 Arrival of nondedicated CT at seabase
WORD(6)=4 Arrival of dedicated CT at a unit ashore

Arrival of Failed Item at Seabase

Item type WORD(I) arrives at the seabase at time, TIME, with a priority of WORD(2) and requires

repair at echelon level WORD(5).

If a maintenance space is available (ISS(i)=O, for any i=l through NSS), the failed item will be

repaired in space i. Repair is simulated by storing a complete service event on the event list (see Section

7.3.1). If maintenance space is not available (ISS(i)#0, for all i=l through NSS), the failed item is added to

the seabase queue afloat (see Section 8.0). After the destination of the item is determined, control of the

program is returned to Subroutine TNE.

Arrival of Failed Item at Seabase Queue Ashore

Item type WORD(]) arrives at the seabase queue ashore at time, TIME, with a priority of WORD(2)

and requires repair at echelon level WORD(5).

The failed item will be transported to the seabase for repair if the present length of the seabase

queue afloat is less than the specified limit (NISQ <LIMIT). An arrival is simulated by storing an arrival event

on the event list (see Section 7.2.1). If the present length of the queue afloat is greater than or equal to the

specified limit (NISQ >LIMIT), the failed item is added to the seabase queue ashore (see Section 8.0). After

the destination of the item is determined, control of the program is returned to Subroutine TNE.

Arrival of a Nondedicated CT at Seabase

A nondedicated CT identified by parameter WORD(3) arrives at the seabase at time, TIME. The

number of items being repaired by CT's is decremented (NICTS=NICTS-1).
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Variable ISS(WORD(3)) is equated to zero to indicate

"* that space WORD(3) is now available to be used for a repair (if the returned CT is
a regular CT; i.e., if WORD(3) <NSS), or

"* that phantom CT identified by parameter WORD(3) is now available for another
repair ashore (if the returned CT is a phantom CT: i.e., if WORD(3) >NSS).

If a) items are in the CT queue ashore and b) the number of items being repaired by CT's is less than the

specified number of items allowed to be repaired simultaneously by CT's, a CT is required ashore.

If a CT is not required ashore (NICTQ=O or NICTS=NCTS), the returned CT will remain at the sea-

base. If there are no items in the seabase queue afloat (NISQ=O) or if the returned CT is a phantom CT

(WORD(3) >NSS), the returned CT remains available at the seabase. Control of the program is returned to

Subroutine TNE. If there are items in the seabase queue afloat and the returned CT is a regular CT, the item

in Location 1 of the queue is removed for repair in space WORD(3). Repair is scheduled by storing a

complete service event on the event list (see Section 7.3.1). The item in Location 1 of the seabase queue

ashore can then be removed and transported to the seabase a) if the present length of the queue afloat is now

less than the specified limit (NISQ <LIMIT) and b) if there are items in the seabase queue ashore (NISQA#O).

An arrival is scheduled by storing an arrival event on the event list (see Section 7.2.1). Control of the

program is returned to Subroutine TNE.

If a CT is required ashore (NICTQ/O and NICTS#NCTS), the kind of CT (regular or phantom) needed

is determined; if the CT which just returned to the seabase is of this kind, it will be sent ashore. Four

situations can exist as listed here:

Kind of CT
Situation Returned to Seabase Required Ashore

I Regular Regular
2 Phantom Phantom
3 Phantom Regular
4 Regular Phantom

In either Situation 1 (i.e., WORD(3) <NSS and NDCS(NICTS+Il)ýNDCS(NICTS)) or Situation 2 (i.e.,

either WORD(3)> NSS and NDCS(NICTS+l)=NDCS(NICTS) or WORD(3)>NSS and NICTS=O), the returned

CT is the correct kind to send ashore. The item in Location 1 of the CT queue is removed and the returned

CT is sent ashore to repair it. Repair is scheduled by storing a complete service event on the event list (see

Section 7.3.2). Control of the program is returned to Subroutine TNE.

In Situation 3 (i.e., WORD(3)> NSS and NDCS(NICTS+ )lNDCS(NICTS)) the returned CT is not the

correct kind to send ashore, so it will remain at the seabase for a repair which requires a phantom CT. It is

then determined whether or not a regular CT is available from the seabase for the repair. If ISS(i)=0, for any

i= I through NSS, the maintenance personnel are transported ashore as a CT with an identification number i

to repair the item removed from Location 1 of the CT queue. Repair is scheduled by storing a complete

service event on the event list (see Section 7.3.2). Control of the program is returned to Subroutine TNE.

In Situation 4 (i.e., either WORD(3) <NSS and NICTS=O or WORD(3) < NSS and

NDCS(NICTS+I)=NDCS(NICTS)) the returned CT is not the correct kind to send ashore, so it is determined

a) if a phantom CT is available for the repair ashore and b) if the returned CT is required for the repair of an
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item from the seabase queue afloat. If phantom CT number i is available for the repair ashore (ISS(i)=O, for

any i= (NSS+I) through (NSS+NPS)), it is transported ashore to repair the item removed from Location 1 of

the CT queue. Repair is scheduled by storing a complete service event on the event list (see Section 7.3.2).

(If the returned CT is to repair an item from the seabase queue afloat, the identification number of the

returned CT, WORD(3), is required. To retain this identification number while scheduling the complete service

event for the phantom CT, WORD(3) is stored as variable IWORD3 (i.e., IWORD3=WORD(3)). After the

complete service event is scheduled, the identification number of the returned CT can be taken out of storage

(i.e., WORD(3)=IWORD3)). If there are no items in the seabase queue afloat (NISQ=O), the returned CT will

remain at the seabase, and control of the program is returned to Subroutine TNE. If there are items in the

seabase queue afloat, then since the returned CT increases the seabase repair capability, the item in Location I

of the queue is removed for repair. Repair is scheduled by storing a complete service event on the event list

(see Section 7.3.1). Control of the program is returned to Subroutine TNE.

Arrival of Dedicated CT at a Unit Ashore

The dedicated CT identified by parameter WORD(3) arrives at a unit ashore at time, TIME. To

indicate that this CT is available ashore for repair, variable ICTS(WORD(3)) is equated to zero. If there are no

items in the CT queue (NICTQ--O), the CT is not required for repair and control of the program is returned

to Subroutine TNE. If there are items in the queue, the CT will repair the item removed from Location I of

the queue. Repair is scheduled by storing a complete service event on the event list (see Section 7.3.4).

Control of the program is then returned to Subroutine TNE.
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SUBR~OUTINE 4RRVL( TIMEWOROFT IME)
INTEGER WORO(6)
COMMION/Ni/GTIME,IECIAV(5) ,NOTYPE,NUNIT, IDCTNMI,1M1,IEAUI3,10)

I. PCTR(3)qPF(5)iCLASS
5 COMPION/N2/NCTS9NSSq4US

'ýOMMON/N3/INV(150)tNEI(3.J,10),NFI(i50),NLIST(1IO),NR,NTRQST(200'D,
I NUROST(2J0) ,TIRQST(200) ,TYPENO(30,10) ,TAMNO(150)
COM'lON/N5/ICTQ(200),ISQ(2UC~hISQA(200),ISS(10I,IUQ(2200,i0),NICTQ,
I. NICTS,NISe2,NISOA,NIUO(10) ,NIUS(IO),NPISQ(200),NPISQA(200)*

10 1 NUICTQ(2ýJ) ,TICTQ(2zG),TISQ(200),TISOA(230),TIUQ(200,i0)
I ,NESQ(23).g NESOA (2a0),NEUQ(20Cj,10),NECTQ(200) ,ICTS(10)
COM'¶ON/NS/LIMOIM,LIMIT,TlT2,IOPTi101PT2,IOPT3
CO 4MON/N7/OTH(15D ,10) ,HQE (13) ,HwIo(13) ,LENTHC( 13) ,LENTHQ(13)9

I MAX(OL(13) NENTER (13) 90L (13),TQBE (13) ,WT (13) 9NDISC 4153 ),NOREQ (150)
15 1 4HCTWIIJ),TCTBF(IC-),oHSSW(IO),TSSBF(IC),TRTS,NlIER(13),IMAXQL(131

I ,INENTR(13),TIMEINTHUSW(10) ,TUSBF(10) ,NOFAIL(150,10)
COMMON/N9/NOCS(5) ,NPS
DATA ICOMPS, IARRVL, IFAIL/294, 6/
GOTO( 1,2,3,.) WORD (6)

COM ME 4T FAILED END ITEM ARRIVES AT SEABASED MAINTENANCE SHOP
"I ONT INUE

DO 13 NSERVR=2.,NSS
IF(ISS(NSERVR).NE.C)G0T013

25 C SHOP SPACE NO. NSERVR IS AVAILABLE TO BE USED FOR REPAIR

ISS(NSERVR) =WORD( 1)
WOR9( 3)=NSERVR
WORD (6)=1

30 CALL GENTTR(WORDTTR)
CALL SNE(ICOMPStTIME+TTRWORDFTIME)
TSSBF (WORD(3))=TIME
IF (roPTI.EQ.0) RETURN1
WRITE(6923G)WORD(1),TIME

35 203 FOPMAT(/,21H FAILED END ITEM TYPE,12,41H ARRIVES AT SEAOASED MAINT
IENA4CE SHOP AT,F6.1,5H MRS,)
RT IME=TIME+TTR
WRITE (6,204) NSERVR,RTIME

20'. FOPMAT(15H SHOP SPACE NO.,I2,6iH IS AVAIL TO BE USED FOR REPAIR. R
4.0 IEPAIR WILL BE COMPLETED AT,F6.i,5H HRS.)

RETURN
13 CONTINUE
CADO END ITEM TO SEABASED QUEUE AFLOAT ACCORDING TO ITS PRIORITY

IF (NI SQ.EQ.3) GOTOlC
45 00 5 I=1.NISQ

IF (NPTSQ( I) .LT. WORD (2 ))GOT06
IF (NPISQ( I).*EQ. WORD (2) .ANO. TISO (I) .GT .T IE) GOT06

5 CONTINUE
£0 NISQ=NISQ+l

50 IF (NISQ.GT.LIMDIM) GOTOIB
ISO(NISQ) :WORD (1)
TISQ( NISQ)=TIME
NPISQ (NISQ)=WORD(2)
NES ( NISQ) SWORD (5)

55 IF(NISQ.EQ.1)HQE(1)=TIME-TOBE (1)+HQE(1)
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NENTEt;(1)2NENTER( 1)+1
IF(MAXOL(1h.LT.NISO)MAXQL(1)ZNISQ
IF (I0PT1.EOJ.a0 RETURN
WRITE (6, 200) WORODi) TIME

60 WRITE(6,205)
205 FORMAT(45H NO SHOP SPACE IS AVAIL TO BE USED FOR REPAIR)

CALL RITESG
RETURN

6 NISc2:NISQ+i
65 rF(NISO.GT.LIMDIM)G32TOi8

J=NIS I2
7 rso(j)zIsQ(J-i)

TISQ(J)zTISQ(J-U)
NPISQ (JI :NPISQ(J-1)

7O NESQ(,J) NES I(J-1)
J=J-1
IF (J. NE. IIGOTO?
isotI)=WORD (1)
TIs3( I~zTIME

75 NPISQ(IlaWORO(2)
NESOC II:WORO(I5)
IF(NISQ.EQ.1) HQE(1~.TIME-TQBE (1)+HQE(l)
NENTER(I) NEKTER( 1) *
IF (MAXOL (1 .LT.NISQ)MAXQL (1)NISQ

80 IF(IOPTi.EQ.O)RETURN
*WRITE(6,200)WORD(1)qTIME
WRITE (692J5)
ir(roPT2,EQ.3) WRITE(6,209) ISO (I) , ITISQ(fl ,NPISQ (I) ,NESQ(I)

209 FORMAT(5xo14H END ITEM TYPE,12,26H ADD TO SB QUEUE AFL SPACEv129
85 1 3H ATF6.i,20H HRS WITH A PRIOR OF,I2,14H. MAINT AT ECH9I2,

1 12H IS REQUIRED)
IF(IOPT2.EQ.i)CALL RITESQ
RETURN

18. WRITE (6,21J7)
90 207- FORMAT(51H NO. OF END ITEMS IN SB QUEUE AFLOAT EXCEEDED LIMIT)

STOP

COMMENT FAILED END ITEM ARRIVES AT SEABASED QUEUE ASHORE
2 CONTINUE

C SRNSOR FAILE 2NIEMT SEABASED MAINTENANCE SHOP
WORD (6)=1
CALL SNE(IARRVL,TIME+T1,WORDgFTIME)
IF (IOPTI.EQ.0)RETURN

100 WRITE (6,236) WORD(l) ,TIME
WRITE (6,202) WORDII)
RETURN

C ADD FAILED E4D ITEM TO SEABASED QUEUE ASHORE ACCORDING TO ITS PRIORITY
21 IF(NISOA.EQ.0)G0TO14

105 DO 15 I=L,NISQA
IF(NPISQA(I).LT.WORO(2))GOTO16
IF (NPISQA (I) EQoWORD(2) .ANDoTISQA (I).GT.TIME)GOT016

15 CONTINUE
14. NISQA=NISQA+1

110 IF(NISQA.GT.LrmDiM)G0T019
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ISQAI NISQA) uWORD( I)
TISQA (NIsQA)2TIME
NPISQAINISQA) uWORD(2)
NESQA (NISQA)uWORD (5)

115 IF(NrSOA.EQ.1)HQE (2)uTIME-TQBE(2)+HQE (2)
NENTER(2) uNEr4TER(2) +l
IF (MAXQL (2) .LT.NISQA) MAXQL (2) ENISQA
IF (IOPT1.EQ.0) RETURN
WR ITE (6,? 06) WORD (1),T IME

121 206 FORMAT(/,21H FAILED END ITEM TYPE,12936H ARRIVES AT SEABASED QUEUE
i ASHORE AT,F6.i,5H HRS.)
CALL RITSQA
RETURN

16 NISQA2xNISOA+l
125 IF'(NISOA.GT.LimDIM)GDT019

JZ-NISOA

17 IsQA(J)zISQA(J-i)
TISQA (J)zTISQA (J-1)
NPISOA(J) ENPISQA U-1)

130 NESQA(J)zNESQA(J-1)
JZJ-1
IF (J. NE. I) GOTO017
ISQA( I)zWORl)(1)
T ISQA (1) xT IME

135 NPISQA(I)zWORD(2)
NESQA (I)2140RD(5)
IF (NISOA. EQ.1) HOE (2) uTIME-TQBE (2) .HQE (2)
NENTER(2)vNENTER(2) +l
IF (PAXQL (23 .LT.NI SQA) MAXQL (2) zNISQA

£140 IF(IOPTioEQ.0)RETUPN
WRITE(69236)WORD(I)sTIME
IF(IoPT2.EO.0)WRITE(6,214)ISQA(r1,ITISQA(I),NPISQA(I),NESQA(I)

21'4 FORMAT(5X,14H END ITEM TYPE,12934.H ADDED TO SS QUEUE ASHORE IN SPA
LCEvr2,3H ATtF6.1,204 HRS WITH A PRIOR OF.12,13H MAINT AT ECM,129

145 1 12H IS REQUIRED)
IF(IOPT2.EQ.1)CALL RITSQA
RETURN

19 WRITE (6,208)
208 FOR'IAT(51H NO. OF END ITEMS IN SB QUEUE ASHORE EXCEEDED LIMIT)

150 STOP

^COMMENT NON-DEDICATED CT ARRIVES AT SEABASED MAINTENANCE SHOP
3 CONTINUE

IF (IOPT1.EO.1) WRITE (6,2013 WORD(3) ,TIME
155 201 FORMAT(/,TH CT NO.,12,33H ARRIVES AT SEABASE MAINT SHOP AT,F6.195H

1 MRS.)
ISS(WORO (3) )0
NICTS=NICTS-1
IF (NICTQ.EQ.0.OR.NICTS.EQ.NCTS)GOTO9

160 C A CT IS NEEDED ASHORE, CHECK TO SEE IF RETURNED CT CAN BE SENT BACK ASHORE
IF(NICTS.EQ.0.AND.WORD(3).LE.NSS)G0T026
IF(NICTS.EQ.G.AND.WORD(3).GT.NSS)GOT025
IF(NDCS(NICTS+1).EQ.NDCS(NICTS).AND.WORD(3).LEoNSS)GOT026
IF(NDCS(NICTS+1).NE.NDCS(NICTS).AND.WORD(3).GT.NSS)G0T027

165 C TRANSPORT RETURNED CT BACK ASHORE
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25 NIER(3)2NIER(3)*1
NICTS*NICTS~1

WOROC 2)*NUICTQ(i)
173 ISS(WORD(3))*NOTYPE*1

140 RO f 6) 2
WORD(S) zNECTQ(I)
FTIP4EzTICTQ(l)
CALL GENTTR(WORDTTR)

175 CALL SNE(ICOMPS,TIME+TTR+T1,W0RDFTIME)
TCTBF (WORD(3) )xTIME4'Tt
TRTSeTRTS+TI
HWIQ(3IuTIME+TI-TICTQ (1)+HWIQ(3)
NICTQxNICTQ-i

183 IF(NICTQ.EQ.0)TQBE(3)zTIME+Ti
IF (NI'CTQ.EQ.0) GOT02O
D0 11 Ixl,NICTQ
ICTOC IJxICTQ(I+1)
NUICTQ(I) =NUICTQ( 1+1)

185 NECTO (I)zNECTQ(I+1J
il TICTQ(I)xTICTQ(I+1)
20 CONTINUE

IF (IDPTI.EQ.O) RETURN
RT IME=TIME+TTR+Ti

191 WRITE (6,233) WDRD(3) ,UORD(1),RTIME
203 FORMAT(25H PERS FROM SHOP SPACE NO.q12,33H IS AVAIL TO REPAIR END

tITEM TYPEt12#59H FROM CT QUEUE. SEND ASHORE AS CT* ITEM WILL BE RE
IPAIRED AT9F6.1,'.H HRS)
IF(WORO(3) .GT.NSS) WRITE(6,213)

195 IF (WORD(3) .LEoNSS)WRITE(6,215)
213 FORMAT(38H NOTE-DO NOT DECREASE CAPACITY OF SHOP)
215 FORMAT(3iH NOTE-DECREASE CAPACITY OF SHOP)

IF(IOPT3.EQ.I.AND.NICTQ.NE.0) CALL RITCTQ
RETUR N

200 C CT WHICH JUST ARRIVED CAN NOT GO BACK ASHORE (BECAUSE WILL DECREASE CAPACITY
C OF SHOP) BUT CHECK TO SEE IF CT IS AVAIL WHO WILL NOT DECREASE SHOP CAPACITY
26 JJ=NSS+i

KK=NSS+NPS
DO 28 II=JJ,KK

205 [F(rss(ii).EQ.0)G0TO29
?8 CONTINUE

GOT09
C CT WHICH JUST ARRIVED CAN NOT GO BACK ASHORE (BECAUSE IT WILL NOT DECREASE
C CAPACITY OF SHOP) BUT CHECK TO SEE IF CT IS AVAIL WHO WILL DECR SHOP CAPACITY

21J 27 DO 30 I1,=1NSS
rF(ISS(II) .EQ.0)G0TO29

30 CONTINUE
GO T09

C CT NO II IS AVAIL AND IS THE CORRECT TYPE TO SEND ASHORE
215 29 IWORD3=WORD(3)

WORD 13)211
NIERI 3)=NIER(3)+l
NICTS=NrCTS+j.
WORD I )=ICTQ(J)

220 WORD(2)=NUICTQ(I)
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ISS(WORD(3))I NOTYPE+i.
WORD ( 6) =2
WOPO I5)=NECTQ(1)
FTIME=TICTQ(1)

225 CALL GENTTRCUORDTTR)
CALL SNE(ICOMPS,TIME+TTR+TI,WORD,FTIME)
TCTOF (WORD(3) )=TIME+Ti
TRTS- TRTS+TI.
HWIQ( 3) =TIME+T1-T ICT (i) +HWIQ( 33

230 NICTQ=NICTQ-1
IF(NICTQ.EQ.O)TQI3E(3)=TIME+T2.
IF (NICTQ. EQ.0) GOTO3I.
D0 32 I=19NICTQ

235 NUICTO(I)=NUICTO(I+IJ
NECTQ (I)=NE,'TO(I4I)

32 TICTO (1) TICTQ(I+1)
31 CONTINUE

IF(IOPTI.EQ.G)WORD(3)=IWORD3
240 IF(IOPTI.EQ.0)GOTO9

RT IME=TIME+TTR+Ti
WRITE (6,216) WORD( 3) ,WORO(I1) RTIME

216 FOPMAT(73H RETURNED C.T. CAN NOT GO BACK ASHORE, BUT MAINT PERS FR
IOM SHOP SPACE NO.,12,24H SENT ASHORE TO REP TYPE,12,i5H FROM CT QU

245 IEUE.,/,25H ITEM WILL BE REPAIRED ATF6.1,5H HRS.)
IF (WORD (3).*GT.NSS) WRITE(6 ,2i3)
IF(WORD(3).LE.NSS)WRITE(69215)
IF(IOPT3.EQ.I .AND.NICTQ.NE.C) CALL RITCTQ
WORD I3):IWORD3

250 C RETURNED CT REMAINS AFLOAT
9 IF(NISQ.EQ.).OR.WORD(3) .GT.NSS)RETURN
C ITEM FROM SEA13ASED QUEUE AFLOAT WILL BE REPAIRED IN SHOP SPACE NO. WORO(3)

WORD I 3ISQ(t)
255 ISS(WORD(3))=WORD(1)

WORD I6) j1

WORD( 5)=NESQ( 1)
CALL GENTTR(WORDTTR)
CALL SNE(ICOMPSTIME+TTRWORD9FTIME)

260 RTIME=TIME+TTR
IF (IOPTI.EQ.i) WRITE (6,211) WORD (3) ,WORD(I) ,RTIME

211 FORMAT(15H SHOP SPACE NO.,12,48H IS AVAIL TO BE USED FOR REPAIR OF
1 END ITEM TYPE,I2953H FROM S3 QUEUE AFLOAT. REPAIR WILL BE COMPLET
LED AT,F6.1,5H HRS.)

265 TSSBF(WORD(3I))=TIME
HWIQ~i) :TIME-TISQ (13+HWIQ (1)
NISQ= NISQ-i
IF(NISQ.EQ.O)TOBE (i)=TIME
IF (NISO.EQ.0) G0TO22

270 DO 8 I=t,NISQ
ISQ(I)15sQ(I+1)

NESQI I)=NESQ(1+1)
8 TISQII)=TISQ(I+I)

275 IF(IOPT3.EQ.1)CALL RITESQ

72



SUBROUTINE ARRVL

22 IF (NISOGE.LIMIT.OP.NISQA.EQ.U)RETURN
C TRANSPORT ITEM IN LOCATION 1 OF SEABASED QUEUE ASHORE TO SEABASED MAINT SHOP

WOPO(1)xISQA(1)
WORD( 2)xNPIS3A (1)

2813 WORJ(S)zNES2A(1)
WORD(Wa)i
CALL SNE(IARRVL,TIMET1,WDRDFTIME)
IF (IOPTI. ED. 1)WRITE (6 ,202) WORD (1)

2C2 FOPMAT(31H TRANSPORT FAILED END ITEM TYPEtI295ýH FROM SEAMAED QUE
285 lUE ASHORE TO SEABASEO MAINT SHOP)

HWIQ(2)xTIME-TISQA(i) 4HWIQ(2)
NISQA=NISQA-1
IF (NI SOA.EQ.0)TQBE(2) sTIME
IF (NISQA*EQ.0)RETURN

29C 00 12' zioNISQA
ISGA( I)zISQA(I*1)
NPISOA(I)=NPISQA( 1+1)
NESQA (I)sNESQA (I+1)

12 TISQA(I)sTISQA(141.)
295 IF(IDPT3*EQ.1)CALL RITSQA

RETURN

COMMENT DEDICATED' CT ARRIVES AT A NEARBY UNIT ASHORE
4 CONTINUE

303 IF (IOPTIEQ 1) WRITE(6 ,210)WORD(3) ,TIME
210 FORMAT(/,7H CT ND.,12,35H ARRIVES AT A NEARBY UNIT ASHORE ATF6.1,

1 5H HRS.)
ICTS(WORO(31 )0
IF (NICTQ*EQ.3) RETURN

305 C TRANSPORT CT TO END ITEM IN LOCATION I OF CT QUEUE
NIER( 3)=NIER( 3) +i
WORD( 1)=ICTQ(1)
WORD I2)=NUICTQ(1)
ICTS(WORO(3) )WORO(1)

310 WORD(6)=4
FTIME=TICTQ(1)
WO RD (5) =NECTQ I )
CALL GENTTR(WORDtTTR)
CALL SNE(ICOMPS,TIME+T2+TTRWDRDFTrME)

315 TCTSF(WORD(3))=TIME+T2
TRTS=TRTS+T2
HwIQ( 3)=TIME+T2-T ICTQ(1) +HWIQ(3)
NICTQ=NICTQ-i
IF(NICTQ.EQ.O)TQBE(3) =TIME+T2

320 IF(NICTQ.EQ.D)G0T023
00 24. 11tNICTQ
ICTOI I)ITCTQ(I+1)
NECTQ(I) =NECTQ(I1il
NUICTQ(I)=NUICTQ( 1+1.)

325 24 TICTQ(I)=TICTQ(I~l)
23 CONTINUE

IF (IOPTi.EQO.) RETURN
RT IME=T IME+TTR+T2
WRITE (6,212)WORO(3) ,WORD 1 ) ,RTIME

333 212 FORMAT(6H CT N0,12933H IS AVAIL TO REPAIR END ITEM TYPE,12954H FRO
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6.15 SUBROUTINE COMPS(TIME,WORD,FTIME)

Called By: Subroutine TNE

Parameters Used:

TIME Time (clock time) subroutine is entered
WORD(l) Type of item

WORD(2) Number of unit where item is located
WORD(3) Space number of CT identification number

WORD(6) Location of repair
FTIME Time of failure of item

Abstract:

The completion of the repair of an item is simulated at the present clock time, TIME. Parameter

WORD(6) indicates the location of repair as follows:

WORD(6)=l Complete service at the seabase
WORD(6)=2 Complete service ashore by nondedicated CT

WORD(6)=3 Complete service ashore at unit

WORD(6)=4 Complete service ashore by dedicated CT

Complete Service at the Seabase

The repair of item WORD(l) in space WORD(3) at the seabase is complete as of the time, TIME. To

indicate that space WORD(3) is now free, the variable ISS(WORD(3)) is set equal to zero. The total amount

of time spent in the repair of items in space WORD(3) at the seabase (HSSW(WORD(3))) is updated to include

the time spent repairing item WORD(l):

HSSW(WORD(3))=TIME-TSSBF(WORD(3))+HSSW(WORD(3)).

TSSBF(WORD(3)) represents the time that item WORD(l) entered space WORD(3) for repair. Disposition of

the repaired item and of the maintenance personnel from space WORD(3) must now be determined.

If there are no unfilled unit requests for an item of type WORD(l) (NTRQST(i)#WORD(l), for all

i= 1 through NR), the repaired item is sent to the float, and the total number of WORD(l) -type items in the

float is updated (INV(WORD(1))=INV(WORD(1))+I). If there is an unfilled unit request for type WORD(l)

(for the first i such that NTRQST(i)=WORD(I)), the repaired item is sent to unit NURQST(i). Its operation

and subsequent failure is generated by storing a fail event on the event list (see Section 7.1). The total

amount of time items of type WORD(l) from unit WORD(2) (WORD(2)=NURQST(i)) are out of operation

(DTH(WORD(l),WORD(2))) is updated by the amount of time item WORD(l) was out of operation, figuied

from the time the unit registered the request for a WORD(l)-type item until the time item WORD(l)

resumed operation:

DTH(WORD(1),WORD(2))=(TIME+T1) - TIRQST(i) + DTH(WORD(I),WORD(2)).

TIRQST(i) represents the time that item WORD(l) failed. The number of requests currently contained on

the unit replacement request arrays is decremented (NR=NR-1). All of those items remaining in the request
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arrays in locations (i+l) through (NR+l) (i.e., the arrays TIRQST, NTRQST, NURQST), are advanced one

location so that Location i is once again filled.

Disposition of maintenance space WORD(3) personnel is decided in the following way. If a) items

are present in the CT queue (NICTQ#0), and b) the present number of items undergoing repair by CT's is

under the allowable limit (NICTS <NCTS). and c) repair by a nondedicated CT is specified as input (IDCT=0),

and d) a regular CT is required ashore (NICTS#0 and NDCS(NICTS)#NDCS(NICTS+I)), then, if all these

conditions are met, the maintenance personnel from space WORD(3) are transported ashore as a CT, with an

identification number equal to WORD(3), to repair the item removed from Location I of the CT queue (see

Section 9.0). Repair is scheduled by storing a complete service event on the event list (see Section 7.3.2).

Control of the program is then returned to Subroutine TNE. If any of these four conditions described has

not been satisfied (NICTQ=O, or NICTS=NCTS, or IDCT#O, or NICTS=0, or NDCS(NICTS+I)=NDCS(NICTS)),

and if there are no items in the seabase queue afloat (NISQ=O), the maintenance personnel from space

WORD(3) will remain available for maintenance, and control of the program is returned to Subroutine TNE.

If items are waiting in the seabase queue afloat (NISQt0), the item in Location 1 is removed from the queue

(see Section 9.0) to space WORD(3) for repair. Repair is scheduled by storing a complete service event on the

event list (see Section 7.3.1). If the queue afloat is not full (NISQ <LIMIT) and the queue ashore still has

items in it (NISQA-0), the item in Location 1 of the queue ashore is removed (see Section 9.0) and trans-

ported to the seabase. Its arrival is scheduled by storing an arrival event on the event list (see Section 7.2.1).

Control of the program is returned to Subroutine TNE.

Complete Service Ashore by Nondedicated CT

The repair of item WORD(I) ashore at unit WORD(2) by the nondedicated CT number WORD(3) is

complete as of time, TIME. The item failed at time, FTIME. When an item is repaired by CT, it must be

returned to the unit following its repair, since no replacement item is furnished. The Item's operation and

subsequent failure is generated by storing a fail event on the event list (see Section 7.1). The total amount of

time items of type WORD(l) from unit WORD(2) are out of operation (DTH(WORD(1),WORD(2))) is updated

by the amount of time item WORD(I) was out of operation, figured from the time the item failed until the

time the item resumed operation:

DTH(WORD(1),WORD(2)) = TIME - FTIME +DTH(WORD(1),WORD(2)).

The total amount of time spent in the repair of items by CT number WORD(3) (HCTW(WORD(3))) is updated
to include the time spent repairing item WORD(l):

HCTW(WORD(3)) = TIME - TCTBF(WORD(3)) + HCTW(WORD(3)).

TCTBF(WORD(3)) represents the time that CT number WORD(3) initiated repair on item WORD(l).

Dispositon of CT number WORD(3) is decided in the following way.

If there are no items in the CT queue (NICTQ=0), a nondedicated CT is transported back to the sea-

base. Its arrival is scheduled by storing a complete service event on the event list (see Section 7.3.2). Control

of the program is then returned to Subroutine TNE. If items are present in the CT queue (NICTQ#0), the

item in Location I is removed (see Section 9.0) for repair. Repair is scheduled by storing a complete service

event on the event list (see Section 7.3.2). Control of the program is then returned to Subroutine TNE.
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Complete Service Ashore at Unit

The repair of item WORD(l) ashore at unit WORD(2) is complete as of time, TIME. The item failed

at time, FTIME. When an item is repaired at a unit, it must be restored to operation at the unit following its

repair, since no replacement item is furnished. The item's operation and subsequent failure are generated by

storing a fail event on the event list (see Section 7.1). The total amount of time items of type WORD(l)

from unit WORD(2) are out of operation (DTH(WORD(l),WORD(2))) is updated by the amount of time item

WORD(l) was out of operation, figured from the time the item failed until the time the item resumed operation:

DTH(WORD(1),WORD(2)) = TIME - FTIME + DTH(WORD(l),WORD(2)).

The total amount of time spent in the repair of items at unit WORD(2) (HUSW(WORD(2))) is updated to

include the time spent repairing item WORD(]):

HUSW(WORD(2)) = fIME - TUSBF(WORD(2)) + HUSW(WORD(2)).

TUSBF(WORD(2)) represents the time that unit WORD(2) initiated repair on item WORD(1). Disposition of

the available maintenance resources at unit WORD(2) is decided in the following way.

If there are no items in the unit queue (NIUQ(WORD(2))=O), control of the program is returned to

Subroutine TNE. If items are present in the queue (NIUQ(WORD(2))ýO), the item in Location 1 is removed

(see Section 9.0) for repair. Repair is scheduled by storing a complete service event on the event list (see

Section 7.3.3). Control of the program is returned to Subroutine TNE.

Complete Service Ashore by a Dedicated CT

All aspects of service ashore by a dedicated CT are identical to those of service ashore by a non-

dedicated CT except for disposition of the CT. Disposition of a dedicated CT number WORD(3) is decided in

the following way.

If there are no items in the CT queue (NICTQ=O), the dedicated CT is transported to a nearby unit.

Its arrival is scheduled by storing an arrival event on the event list (see Section 7.2.4). Control of the program

is returned to Subroutine TNE. If items are present in the CT queue (NICTQ#0), the item in Location 1 is

removed (see Section 9.0) for repair by CT number WORD(3). Repair is scheduled by storing a complete

service event on the event list (see Section 7.3.4). Control of the program is then returned to Subroutine TNE.
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SUBROUTINE COMPS

SUBROUTINE COP4PS(TIME,WORD,FTIME)
INTEGER WORD(6)
COM.4ON/N1/(,TIMEIECHAV(5I ,NOTYPENUNIT, IDCTNMIKMIIEAU (3,10)

I ,PCTR(3)tPF(5)gCLASS
5 COMPION/N2/NCTS9NSSNUS

COMMON/N3/INV(150),NEI(30,1(0),NFI(150),NLIST(10),NqNTRQST(200),
I NUROST(200),TIRQST(2001 ,TYPENO(3C~i0),TAMNO(150)
COMMON/N5/ICTQ(220),ISQ(200),ISQA(200J,ISS(10),IUQ(200,10OhNICTQ,

1 NICTSNISQNISQANIUQ(10) ,NIUS(1OPNPISQ(2001,NPISQA(200),
10 1 NUICTQ(203) ,TICTQ(200),TISQ(200),TISQA(23i0),TIUQ(200,101

1 ,NESO(2JG~hNESQA(200),NEUQ(200,10),NECTQ(20C) ,ICTS(0L)
COMMON/N6/LIMOIMLIMITTiT2, IOPT1,IOPT2,IOPT3
COMMON/N?/DTH(152,139i) ,QE(13) ,HWIQ(131 ,LENTHC(13J ,LENTMQ(13),

I MAXQL(13),NENTER(13),QL(13),TQBE(133,WT(13),NOISC(150),NOREQ(15GI
15 1 ,HCTW(IO),TCTBF(iC),HSSW(10),TSSBF(iO),TRTSNIER(i3)trMAXQL(i3)

1 ,INENTR(i3hTIMEINTHUSW(10) ,TUSBF(i0) ,NOFAIL(150,10)
COMMON/N9/NDCS(5) ,NPS
DATA ICOMPS,IARRVLIFAIL/2,4,6/
GOTOC 1,2, 3,4)WORD (6)

20
COM4MENT -COMPLETE SERVICE AT THE SEABASED MAINTENANCE SHOP

I Iss(WORO(3))*C
IF(IOPTI.EQ.1)WRITE(6,200)WORD(i) ,TIME,WORD(3)

200 FORMAT(/,i4H END ITEM TYPE,12915H IS REPAIRED ATF6.1,33H HRS. IN
25 1 SEARASED SHOP SPACE NO.,12)

HSSU(WORD(3))ZTIME-TSSBF(WORO(3))+HSSW(WORD(3))
IF(NR.EQ.C)GOTOT
DO 5 r11,NR
IF (NT RQST(I) .EQ.WORD(1l))GOTO14

30 5 CONTINUE
C NO REQUEST FOR ENO ITEM-SEND BACK TO INVENTORY
7 rNV(WORD(1))zINV(WORD(1))+i

IF (rOPT1.EQ.1) WRITE (6,2023 INV(WORO(13'
202 FORMAT(63H NO REQUEST FOR END ITEM-SEND BACK TO INVENTORY* NEW INV

35 1 LEVELI12)
GOT08

C END ITEM IS REQUESTED BY A UNIT, SO SEND IT ASHORE
14 WORD(2)=NURQST(r)

ARR=T IME+Ti
40 IF(IOPTI.EQ.1)WRITE(6,201)WOR0(2) ,ARR

201 FORMAT(27H IT IS REQUESTED BY UNIT NO,12,22H so IT Is SENT ASHORE.
I 25H IT WILL ARRIVE ASHORE ATF6.195H HRS.)
DTH(WORD(l),WORD(2))3TIME+Ti-TrRQST(I)+DTH(WORO(1h*WORD(23)
CALL GENTTF(UOROTTF)

45 CALL SNEfIFAILTIME+TTF+TiWOROFTIME)
NR=NR-1
IF(I.EQ. (NR+1) .AND.NR.NE.O.AND.roPT3.EQ.IICALL RITERQI
IF(I.EQ. (NR+I.1)GOTO8
DO 6 J=INR

50 TIRQST(J)=TIRQST(J*1)
NTRQST(J) =NTRQST(J*1)

6 NURQST(J3=NURQST(J+1)
IF(IOPT3.EQ.1)CALL RITERO

8 IF (NICTQ.EQ.0.OR. NrCTS.EQ.NCTS.o.R.rDCT.NE.DJ.OR.NICTS.EQ.0)GOT09
55 IF(NDCS(NICTS+I3.EQ.NDCS(NICTSI'3GOT09
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SUB3ROUTINE ^,OMP3

3TRANSPORT SHOP MAINT PERSONNEL ASHORE AS A CT
NICTS=NICTS+l
TRANS P=T1
IF (IOPTI. *EQ.J3)GOT010

63 WRITE (6,233)
203 FORMAT(53H SEND AVAIL SHOP MAINTENANCE PERSONNEL ASHORE AS A CT)

WRITE (6,239)
20~9 FORMAT(31H NOTE-DECREASE CAPACITY OF SHOP)

GOTOI 0
65 C SHOP MAINT PERSONNEL REMAINS AT SEABASED MAINTENANCE SHOP

9 IF(NISO.El.J)RETURN
0 REPAIR END ITEM FROM LOCATION I OF SEABASED QUEUE AFLOAT

WOR (1) =ISQ( 1)
70 ISS(W0RD(3) )=WOR9 (1)

WORD(6) =1
WORDR(5) =NESQ( 1)
CALL GENTTR(WORD,TTR)
CALL SNE(ICDMPS,TIME*TTR,WORD,FTIME)

75 RTIME=TIME+TTR
IF IIOPTi. EQ.1) WRI TE (69210) WORD (3) ,WORD( Ii,RT IME

210 FORMAT(31H MAINT PERS FROM SHOP SPACE NO.,I2933H IS AVAIL TO REPAI
IR END ITEM TY.PE,12,46H FROM SEABASED QUEUE AFLOAT. WILL COMP SERV
j.AT,F6.1,5H HRS.)

80 TSSBF (WORO(3) )=TIME
HWIQ( 1) =TIME-TISQ(1) +HWIQ (1)
NISQ=NISQ'-1
IF(NISG.EQ.G)TQ8E(1)=TIME
IF (NISO.EQ.0) G0T017

85 DO 21 I=I*NISQ

NISQ (I) NP(IISQ+)

NESQ( I)=NESQ(I4-i)
21 TISQ(I)=TISQ(I+I)

90 IF(IOPT3.EQ.1)CALL RITESQ
17 IF (NI SO.GE.LIMIT.OR.NISQA.EQ.0) RETURN
C TRANSPORT FIRST END ITEM IN SEABASED QUEUE ASHORE TO SEABASED MAINTENANCE SHOP

WORD (2)=NPISQA (1)
95 WDRD(6)=l

WOROC 5)=NESQA (1)
CALL SNE(IARRVLTIME+TitWORD#FTIME)
IF (IOPTI.EQ.1) WRITE (6 ,213) WORD (1)

21.3 FORMAT(31H TRANSPORT FAILED END ITEM TYPE,12,
too 1 56H FROM SEABASED QUEUE ASHORE TO SEABASED MAINTENANCE SHOP)

HWIQ(2)=TIME-TISQA(1)+HWIQ(2)
NISQA=NISQA-1
IF (NI SQA. EQ.0) TQ9E (2) =TIME
IF (NISOA.EQ.3) RETURN

105 DO 16 I=1,NISQA
ISQA (I) =ISQA (1+1)
NPISQA(I)=NPISQA(I+I)
NESQA (I)NESQA(TIi)

16 TISQA (I)=TISQA(I*1)
110 IF(IOPT3.EQ.i)CALL RITSQA
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SUBROUTINE COMPS

RETURN

,OMME4T COMPLETE SERVICE BY NON-DEDICATED CT
2 CONTINUE

£15 IF(IOPTI.EQ.13WRITE(6,2435)WORO(13,WORO(2) ,TIMEWORD(3)
205 FORMAT(/,4H~ END ITEM TYPE,12*13H FROM UNIT NO,12,i5H IS REPAIRED

LATtF6.1,10H BY CT NO.q12)
HCTW(WORD(3D)zTIME-TCTBF(WORDI3))+HCTW(WORO(3fl
OTHrWORD(13,WORD(2fl=TIME-FTIME+DTH(WORDI13,WORO(2))

120 CALL GENTTF(WORD,TTF)
CALL SNE(IFAILTIME+TTFWORDFTIME)
TRANS PzT2
IF (NICTQ.NE.0O GOTOIC

3 TRANSPORT CT BACK To SEABASED MAINTENANCE SHOP
£25 WORO(,6)x3

IF (IOPTi.EQ.1)WRITE(6,206)
206 FORMAT(59H NO OTHER END ITEMS IN CT QUEUE, SO SEND CT BACK TO SEAB

1LASE)I
CALL SNE(IARRVL,TIME+TI,WORDFTIME)

130 TRTS*TRTS+Ti
RE TUR N

C CT REMAINS ASHORE, REPAIR END ITEM IN LOCATION 1 OF CT QUEUE
10 WORD( 1)=ICTQ(1I)

NIER(3)xNIER(31 +1
135 WORD(2)=NUICTO(l)

Iss(WORD(31 I=NOTYPE+i
WORDI6I .2
WORO(5)=NECTQ(1)
FTIMErTICTQ(1I

140 CALL GENTTR(WORD,TTR)
CALL SNE(ICOMPS,TIME+TTR+TRANSPWOROFTIME)
RTIME=TIME+TTR+TRANSP
IF(IOPT1.EQ.1)WRITE(6,2i1iWORD(31,WORD(13,RTIME

211 FORMAT(H CT NO.,12930H WILL REPAIR END ITEM TYPE NO.,12,14H FROM
145 ICT OUEUE926H. HE WILL FINISH REPAIR ATsFS.195H HRS.I

TCTSF (WORD(3))I=TIME+TRANSP
TRTS=TRTS4TRANSP
HWIQ( 3)xTIME+TRANSP-TrCTQ(1)*HwrQ(3)
NICTQ=NICTQ-1

150 IF(NICTQ.EQ.OITQBE(3IzTIME+TRANSP
IF (NICTQ.EQ.OIRETURN
00 11 I11,NICTQ
ICTO( I)ICTQ(141)
NUICTQ(I) =NUICTQ( 1+1)

155 NECTQ(IlxNECTQ(I+1)
11 TICTQ(I)zTICTQ(I+i)

IF(IOPT3.EQ.1iCALL RITCTQ
RETURN

160 COMMENT COMPLETE SERVICE BY DEDICATED CT
4. CONTINUE

IF(IoPT1.EQ.i)WRITE(69205) WORD1J ,WORD(2 ,TIMEWORD(3)
HCT W( WORD (3))=T IME-TCTBF (WORD C3) I*NCTW( WORD C3) I
DTH(WORO(l) ,WORD(2) )=TIME-FTIME+OTH(WORD(1i ,WORD (2)I

165 CALL GENTTF(bEORDqTTF)
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SUBROUTINE COMPS

CALL SNE(CIFAIL,TIME+TTF,WORD,FTIME)
IF (NICTQ.NE.0)G0T022

STRANSPORT CT TO A NEARBY UNIT ASHORE
WOPI ( 6) =4

173 IF (rOPTl.EQ.1)WRITE(6,2J4)'
2u4. FOPMAT(72H NO OTHER END ITEMS IN CT QUEUE, SO SEND CT BACK TO A NE

iARPY UNIT ASHORE)
CALL SNE(IARRVLTIME+T2,WORDFTIME)
TRTS= TRTS+T2

105 RETURN
C CT REPAIR END ITEM IN LOCATION 1 OF CT QUEUE
22 WORDC1)=ICTQ(1)

NIER( 3) 2NIER (3 ) +
WORD( 2)=NUICTQ(t)

180 ICTS(,WORD(3))=WORD(l)
WORD (6) =4
WORD (5)=NECTQ(1)
FT IME=TICTQ(l)
CALL GENTTR(WORDiTTR)

185 CALL SNE(ICOMPSTIME+TTR+T2,WORDFTIME)
RTIME=TIME+TTR+T2
IF (IOPT1.EQ.1) WRI TE (69,211) WORD( 3) ,WORD( 1) RT IME
TCT9F (WORD(3)')=TIME+T2
TRTS=TRTS+T2

190 HHIQ( 3)=TIME+T2-T ICTO (1)+HWIQ(3)
NICTO=NICTQ-i
IF(NICTQ.EQ.O) TQBE(3) =TIME+T2
IF (NICTQ.EQ.O)RETURN
DO 24. I~itNrCTQ

195 ICTQ(I)=ICTQ(I+1)
NUICTQCi) =NUICTQ( 1+1)
NECTO (I) =NECTQ(I+I)

24 TICTQ(I)zTICTQ(I+I)
IF (IOPT3.EQ.1)CALL RITCTQ

200 RETURN

COMMENT COMPLETE SERVICE AT UNIT
3 CALL GENTTF(WORD,TTF)

OTH(WORO~i) ,WORD(2))=TIME-FTIME+DTH(WORO(i), WORD (2))
205 HUSW(WORD(2))=TIME-TUSBF(WORD(2))+HUSW(WORD(2))

IF (IOPTi.EQ.I.)WRITE(6 ,208) WORD (1) WORO(2) ,TINE
208 FORMAT(/,1'.H END ITEM TYPE912,13H FROM UNIT NO912,15H IS REPAIRED

1ATF6.1,5H HRS.)
CALL SNE (IFAILTIME+TTF,WORDFTIME)

M± IF (NIUQ(WORD(2)).NE.G)GOT012
NIUS(WORD(2))=NIUS(WORD(2))l-
RETURN

C UNIT MAINT PERSONNEL REPAIR END ITEM IN LOCATION 1 OF UNIT WORD(2) QUEUE
12 WORO(1)=IUQ(i9WORD(2) )

215 NIER(3+WORD(2))=NIER(3+WORD(2)l+i
TUSBF (WORD(2) )=TIME
WORD(5)=NEUQ(i,WORD(2))
FTIME=TIUQ(i,WORD (2))
CALL GENTTR(WORDTTR)

220 CALL SNE(ICDMPSTIME+TTR,WORDFTIME)
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SUBROUTINE COMPS

RT IMEzTIME+TTR
IF (IOPTI.EQ.1)WRITE(69212)WORO(1) ,RTIME

212 FORMAT(5?H UNIT MAINTENANCE PERSONNEL WILL REPAIR END ITEM TYPE NO
i*12,1614 FROM UNIT OUEUE,25H HE WILL FINISH REPAIR ATtF6*1*SH MRS.)

225 MH4IQ(3,NORD(2))zTIME-Truo(1,WORO(2I)*MWIQ(3,WORO(2))
NIUQ(WORO(2) I NIUQ(WORO(Z) I-1
IF(NIUQ(WORO(23).EQ.O)TQBE(3.WOROI2))uTIME
IF(NIUQ(WORD(21) .EQ*O)RETURN
IKaNIUQ(WORO(23))

230 00 13 ImII(
IUQ(1,WORO(2)IzuQ(riowoRo(2))
NEUQ(IWORO(2) 3uNEUQ(II*WOROI2)I

13 TIUQ(IWOQD(21IUTIUQ(I.1,ýWORO(21)
IF(IOPT3,Ego.)CALL RITEUQIWORD)

235 RETURN
END
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6.16 SUBROUTINE QULENTH(TIME,WORD,FTIME)

Called By: Subroutine TNE

Parameter Used:

TIME Time (clock time) subroutine is entered

Abstract:

The variables which record the cumulative queue length LENTHQ(i), for I= 1 through (3+NUNIT)
(i refers to the location of the queue), are updated by the present queue lengths as indicated here:

If i=l Seabase queue afloat LENTHQ(I)=NISQ+LENTHQ(I)
If i=2 Seabase queue ashore LENTHQ(2)=NISQA+LENTHQ(2)

If i=3 CT queue LENTHQ(3)=NICTQ+LENTHQ(3)

If i=3+j, j=l ,NUNIT Queue at unit j LENTHQ(3+j)=NIUQ(j)+LENTHQ(3+j)

The variables LENTHC(i) which record the number of times the variables LENTHQ(i) are updated at each

location i, are incremented (LENTHC(i)=LENTHC(i)+I, for i= 1 through (3+NUNIT)).

The updating of the variables LENTHQ and LENTHC is scheduled next for time TIME+TIMEINT by

calling the function SNE(IQL,TIMEINT+TIME,WORD,FTIME). Control of the problem is returned to

Subroutine TNE.
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SUBROUTINE QULENTH

SUBROUTINE QULENTH(TIMEWOR09FTIME)
COMf4ON/Ni/GTIMEIECHAV(53,NOTYPENUNITIDCTNM1,KMIIEAU(3910)
I ,PCTR(3),PF(5),CLASS
COM'40N/N5/ICTQ(2001 ,ISQ(200) ,ISQA(200) ,ISS(1O) ,Iua(20a,1a) NICTQ,

5 1 NICTSNISQNISQANIUQ (I J),NIUS(1Oh NP ISV 200 )tNPISQA (200 )
1 NUICTQIZOO) ,TICTQ(200) ,TISQt2a0)hTIsQA(-2a0iTxUQz20,1G)
I ,NESQ(200)tNESOA(230)tNEUQ(200,10obNECTQ(20OJ ,1CTS(LaI
COMM9ON/N7/DTH(I5C ,1Q0 ,'4E(13) ,MWIQ(13)LENTHC(13) ,LENTHQ(13)9
I MAXQL(i3hoNENTER(13),OL(13),TQBE(13),WT(131,NDISC(150),NOREQ(I50)

iij I ,NCTW(1g),TCT.BF(IC~HNSSW(10),YSSBF(10)TRTSNIER(131,IMAXQL(13)
1 I INE NTR(i3) 9TIME INTI4USW (10) ,TUSBF(10) ,NOFAIL (150,101
DATA IOL/1/
LENTHOCI) uLENTHQf1l +NISQ,
LE NTH Of 2 aLENTHQ(2) +NISOA

is LENTHQ(3)zLENTHQ(31+NICTQ
00 1 IslNUNIT

I LENTHQ(3+rJ.LENTHQ(3+I)*NIuQ(I)
J23+NUNIT
00 2 I1,1J

20 2 LENTHC(IluLENTHC(I)+i
CALL SNEIIQLTIMEINT+TIME,WORD,FTINE)
RETURN
END
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6.17 SUBROUTINE GENMT(WORD,TEMP)

ENTRY GENTTF(WORD,TEMP)

Called By: Subroutine SIE, Subroutine REQUST, Subroutine COMPS

Parameters Used:

WORD(l) Type of item

TEMP Operating time, in hours, prior to failure

Abstract:

This entry computes the interval of time (TEMP) that item WORD(l) is to operate. This interval is

a function of the Mean Time Between Failures (MTBF) and utilization factor (UF) of WORD(l) and a

generated random number. Control of the program is returned to the calling subroutine.

ENTRY GENTTR(WORD,TEMP) ---

Called By: Subroutine FAIL, Subroutine COMPS, Subroutine ARRVL

Parameters Used:

WORD(5) Echelon level required for repair
WORD(6) Location of repair
TEMP Interval of time, in hours, required for repair

Abstract:

This entry computes the interval of time (TEMP) needed for the repair of item WORD(I). This

interval is a function of the echelon level required for repair, the location of the repair and a generated

random number. Control of the program is returned to the calling subroutine.
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SUBROUTINE GENMT

SUBROUTINE GENMT(WORD,TEMP3
INTEGER WOROW6
REAL MTGF,MTTR2,MTTR3AUMTTR3CTMTTRd.
COMMON/N'./MTOF(15URUF(150I,NTTR2,MTTR3AUMTTR3^.TMTTR4

5 ENTRY GENTTF
RNwRANF (DUM)
TEMP:((-MTBF(WORD(1lP)24.0)/UF(WORDtII3JPALOG(RN)
RETURN
ENTRY GENTTR

10 RN=RANF(DUM)
IF (WORD(5) .EQ.2)TEMPu-MTTR2*ALOG(RN)
IlriWORD(5h*EQ,3.AND.(WORO(6).EQ.2.OR.WORDI6).EQ.43)

I. TEMP2-MTTR3CT*ALOG(RN)
IF(WORD(51.EQ.3.AND.IWORD(6).EQ.1.OR.WORD(6).EQ.3fl

15 1 TEMPz-MTTR3AU*ALOG(RN)
IF(WORO(53 .EQ.4)TEMPx-MTTR4'ALOG(RN)
RETURN
END
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6.18 SUBROUTINE ENDMIS

Called By: Executive Routine

Abstract:

Subroutine ENDMIS updates various output variables, as indicated below, when a mission (KMI) is

complete (KMI ranges from 1 through NMI):

"* Total amount of time items are non-operational
"* Total amount of time items are in the individual queues prior to repair
"* Total amount of time queues are empty
"* Total amount of time spent in repair by maintenance personnel
"* Total number of unfilled requests

"* Maximum queue length recorded for this mission
* Number of items added to the individual queues
"* Average queue length recorded for this mission
"* Average amount of time items are in the individual queues prior to repair

The downtime of individual failed items still not repaired at the end of a mission must be added to

the downtime totals. At the end of the mission, the items that are still out of operation will include:

* Those requested by the units as float items

"* Those undergoing repair by a CT or at the units
"* Those still in the CT or the unit queues

If the repair request was submitted by a unit; i.e., for every i= 1 through NR, the downtime at unit NURQST(i)

requesting float item type NTRQST(i) at the end of the mission is

DTH(NTRQST(i),NURQST(i)) = GTIME - TIRQST(i) + DTH(NTRQST(i),NURQST(i)).

If the item was undergoing repair by a CT or at one of the units, the event list must be examined to isolate

the complete service events; i.e., for every i= I through IPTR such that EVENT(i)=2 and WORDS(6,i)#l. The

downtime for item WORDS(1 ,i) from unit WORDS(2,i) undergoing repair by CT at the end of the mission or

by a unit at the end of the mission is

DTH(WORDS(1 ,i),WORDS(2,i)) = GTIME - FTIMES(i) + DTH(WORDS(1 ,i),WORDS(2,i)).

If the item was awaiting repair in the CT queue; i.e., for every i= 1 through NICTQ, the downtime for item

ICTQ(i) from unit NUICTQ(i) in the CT queue at the end of the mission is

DTH(ICTQ(i),NUICTQ(i)) = GTIME - TICTQ(i) + DTH(ICTQ(i),NUICTQ(i)).
If the item was awaiting repair in a unit queue; i.e., for every i= 1 through NUNIT, and for every j= 1 through

NIUQ(i), the downtime for item IUQ(j,i) at unit i at the end of the mission is

DTH(IUQ(j,i),i) = GTIME - TIUQ(j,i) + DTH(IUQ(j,i),i).

The amount of time individual items still in the queues at the end of a mission have spent in these

queues must be added to the total amount of time items are in the individual queues. The following four

expressions represent updating of the total amounts of time that items wait in the seabase queue, the seabase

queue ashore, the CT queue, and the unit queue by the waiting times of those items still in the queues at the

end of the mission. For example, the time that items wait in the seabase queue is updated by the interval

86



GTIME-TISQ(i) which represents the time that the ith item spends in the queue until the end of the mission.

T1SQA(i), TICTQ(i), and TIUQ(j,i) represent the times that items entered the other three queues. If the item

was in the seabase queue afloat; i.e., for every i= 1 through NISQ:

HWlQ(1) -- GTIME - TISQ(i) + HWIQ(1).

If the item was in the seabase queue ashore; i.e., for every i= 1 through NISQA:

HWlQ(2) = GTIME - TISQA(i) + HWlQ(2).

If the item was in the CT queue; i.e., for every i= 1 through NICTQ:

H-WlQ(3) -- GTIME - TICTQ(i) + HWIQ(3).
If the item was in a unit queue; i.e., for every i= 1 through NUNIT, and for every j- 1 through NIUQ(i):

HWlQ(3+i) = GTIME - TIUQ(j,i) + HWIQ(3+i).

The amount of time individual queues which are empty at the end of a mission have been empty

must be added to the total amount of time queues are empty. TQBE(1), TQBE(2), TQBE(3), and TQBE(3+i)

represent times that the last item was removed from the queue. If there are no items in the seabase queue

afloat; i.e., if NISQ=0:

HQE(1) = GTIME - TQBE(1) + HQE(1).

If there are no items in the seabase queue ashore, i.e., NISQA=0.

HQE(2) = GTIME - TQBE(2) + HQE(2).

If there are no items in the CT queue; i.e., NICTQ=0:

HQE(3) = GTIME - TQBE(3) + HQE(3).
If there are no items in a unit queue; i.e., for every i= 1 through NUNIT, if NIUQ(i)=0:

HQE(3+i) -- GTIME - TQBE(3+i) + HQE(3+i).

The amount of time spent in repair by maintenance personnel still repairing items at the end of a

mission must be added to the total amount of time spent in repair. The following three expressions represent

updating of the toal time spent in repair at the seabase, by CT, and at the unit by the repair times of those

items still under repair at the end of the mission. For example, the total repair time at the seabase

HSSW(WORDS(3,i)) is updated by the interval GTIME-TSSBF(WORDS(3,i)) representing the time that repair

space WORDS(3,i) is occupied until the end of the mission. TSSBF(WORDS(3,i) represents the time that

repair began at space WORDS(3,i). TCTBF(WORDS(3,i)) and TUSBF(WORDS(2,i)) represent the times,

respectively that CT WORDS(3,i) and unit WORD(2,i) began repair on an item still under repair at the end of

the mission. If a maintenance man at the seabase was involved in a repair at the close of a mission the

event list must be examined to isolate the complete service events; i.e., for every i= 1 through IPTR such that

EVENT(i)=2 and WORDS(6,i)=I:

HSSW(WORDS(3,i)) = GTIME - TSSBF(WORDS(3,i)) + HSSW(WORDS(3,i)).

If a CT ashore was involved in a repair at the close of a mission the event list must be examined to isolate the

complete service events; i.e., for every i= 1 through IPTR such that EVENT(i)=2 and WORDS(6,i)=3:

HUJSW(WORDS(2,i)) = GTIME - TUSBF(WORDS(2,i)) + HUSW(WORDS(2,i)).
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The number of requests for float items still unfilled at the end of a mission must be added to the

cumulative total number of requests unfilled from previous mission; i.e., for every i= 1 through NR:

NOREQ(NTRQST(i)) = NOREQ(NTRQST(i)) + 1.

In the following four paragraphs, the variable i refers to the location of the queue as indicated here:

If i=1 Seabase queue afloat
If i=2 Seabase queue ashore

If i=3 CT queue
If i=3+j, j= ,NUNIT Queue at unit j

The maximum queue length, IMAXQL(i), recorded for this mission at each queue location i must be
added to the cumulative total of maximum queue lengths from the previous missions, IMAXQL(i), recorded

for each location i; i.e., for every i= I through (3+NUNIT):

IMAXQL(i) = MAXQL(i) + IMAXQL(i).

The number of items added to the queue at each location i, NENTER(i), during this mission must be
added to the cumulative total from the previous missions, INENTR(i), of the number of items added to the

queue at each location i, for every i= I through (3+NUNIT):

INENTR(i) = NENTER(i) + INENTR(i).

The average queue length recorded at each queue location i, LENTHQ(i)/LENTHC(i), for this mission

must be added to the cumulative total from the previous missions, QL(i), of average queue lengths recorded

at each queue location i, for every i= I through (3+NUNIT):

QL(i) = LENTHQ(i)/LENTHC(i) + QL(i).

The average amount of time an item waits in the queue at location i, HWIQ(i)/NENTER(i), during
this mission must be added to the cumulative total from the previous missions, WT(i), of the average waiting

times at each queue location i, for every i= 1 through (3+NUNIT):

WT(i) = HWIQ(i)/NENTER(i) + WT(i).
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SUBROUTINE ENOMIS

SUBROUTINE ENDMIS
INTEGER EVENTWORDStTYPENO
COMMON/ Nl/GTIME I ECHAV(5),NOT YPE, NUNIT9 IOCTNM IqKM ItIEAU (3 910)

* 1I PCTR(3)oPF(5),CLASS
5 00MMON/N2/NCTSNSSNUS

COMMDN/N3/INV(15J3,NEI(30,10),NFI(150),NLIST(10~,N~,NTRQST(2Cs3),
1 NUROST(200),TIRQST(200) ,TYPENO(30,10),TAMNO(I150
COMt4ON/N5/ICTQ(20ChItrs(20C~,ISQA(200),ISS(1Q),Iua(za3,1O),NICTQI
£ NICTS,NIS$2,NISQANIUO(1C),NIUS(10) ,NPISQ(260),NPISQA(200ho

10 1 NUICTQ(2033 ,TICTO(200htTISQ(200),TISQA(2jOJTIuQ(zCo,102
1 ,NESO(203) ,NESQA(2)0),NEUO(2230,10hNECTQ(200) ,ICTS(1O)
COMMON/N7/0T'H(153,103,HgE(13),HWIQt13I,LENTHC(13),LENTHQ(133,
1 MAXOL(13htNENTER(i3),QL(13),TQBE(13),WT(13),NDISC(15O),NOREQ(150)
i ,HCTW(1,)TCTBF(1ý),HSSW(10),TSSBF(j0),TRTSNIER(13hI1MAXQL(13)

15 1 rINENTR(13),TIMEINToHUSW(10) ,TUSSF(10)vNOFAIL(150oiG)
COMMON/SNTN/CLOCK (300),EVENT( 300D , PTR, WORDS (6,300 hFT IMES (300)
IF (NR .EQ. 0)GOTOII
00 10 I=1,NR

10 DTH(NTRQST(IJ ,NURQST(I~)zGTIME-TIPQST(I)+OTH(NTRQST(I) ,NURQST(IJ)
20 11 DO 13 I~iqIPTR

IF (EVENT ( I).* EQ.2. AND. WORDS(6, 1) .NE.1) DTH( WORDS (1911 #WORDS (291)
1 GTIME-FTIME-S(I)+OTH(WOROS(1,I) ,WOROS(2,I)3

13 CONTINUE
IF (NICTQ.EQO.)GOTO14

25 00 15 I=1,NICTQ
15 DTH(ICTQ(I),NUICTO(Il)=GTIME-TICTO(I)eDTH(ICTQ(I),NUICTQ(3))
14 00 16 11,tNUNIT

IF(NIUQ(13 .EQ.O)GOTO16
K(NIUO(I)

30 00 17 J=1,K
17 OTH(IUQ(J,13 , I)GTIME-TIUQ(J, I)*OTH(IUQ (JI) 4)
16 CONTINUE

IF (NISO.EQ.O) GOTOI
00 6 1=1,NISQ

35 6 HWIQ(1)=GTIrlE-TISI(I3+HWIQ(1)
I IF(NISOA.EQ*0)G0TO5

n0 18 ri:,NISQA
18 HUIq(2)=GTIME-TISaIA(I)+HWIQ(2)
5 IF(NICTQ.Ea.0)GOTO7

40 00 4 11,tNICTQ
4 HWIQ( 3)GTIME-TICTQ(I)+HWIQ(3)
7 00 8 I=1,NUNIT

IF (NIUQ (I) .EQ. 0 G0T08
K=NIUQ(I)

45 00 9 J1,9K
9 HWIQ(3+13 =GTIME-TIUQ(J,I)+HWIQ(3+I)
8 CONTINUE

IF (NISQ.EQ.eJ3 OE (1)=GTIME-TQBE (13+HQE (1)
IF (NISQA. EQ.0) HQE (23 =GTIME-TQBE(23 +HQE(2)

50 IF(NICTQ.EQ.0)HQE(3)=GTIME-TQBE(3)+HQE(3)
DO 19 I1,NUNIT
IF (NI UD(13 .EQ. 03HOE (3+13 =GTIME-TOBE (3+1) +HQE (3+1)

19 CONTINUE
J=3+NUNIT

55 00 2 I1,J
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IMAXQL( I) MAX2L (I) +IMAXQL (I)
INENTR( I) =NENTER(I) +INENTR( I)
A=LENTHO (I)
9=LENTHC (I)

60 O=NENTER(I)
IF Cg. NE * I*) L(CI) =A/B+QL( I)
IF(O.NE.'J.)WT(I)=HWIO(I)/O+WT(I)

2 CONTINUE
0O 24 I=1,IPTR

65 IF(EVENTCI).EQ.2.AN9.WORDSC6, I).EO.1)HSSW(WORDS(3,1))zGTIME-
I. TSSBF(WORDS(3,T)) +HSSW(WORDS(3,I~)
IF (EVENT(I).EQ.2.ANO. (WOROS(6,I).EQ.2.OR.WOROS(5,I).EQ.4))HCTW(WOR

lOS (3,I) ) GT IME-TCTBF (WORDS (3, Ifl+HCTW( WORDS (3 I))
IF(EVENT(I).EQ.2.AN9.WODoS(6,I).EQ.3)HUSW(WORDS(2,1))=GTIME-

70 1 TUSBF(WORDS(2,I))+HUSW(WORDS(2,I))
24 CONTINUE

IF (NP.EQ.0)GOTO27
DO 26 I=l,NR

26 NOREO(NTRQST(I))=NOREO(NTRQST (I)) +I
75 27 CONTINUE

RETURN
END
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6.19 SUBROUTINE OUTPUT

Called By: Executive Routine

Abstract:
This subroutine averages the information in the output variables by dividing the running sums by

NMI. It then prints out these averages for the commodity class under consideration.
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SUBlROUTINE OUT PJT

3U3RCUTINE OUTPUT
INTEGER TYPENO,CLASS
COMMON/N1/GTIMEIECHIAV(5) ,NOTYPE,NUNIT.IDCT,NMI,KMI,IEAU(3,10)

I ,PCTR(3) ,PF(5)tCLASS
5 COMMON/N2/NGTS,NSS,NUS

COMMON/N3/INV(150),NEI(3U,1C),NFI(I5,)NLIST(2.O),N~,NTRQST(20i)I
I. NUR'ST(2C3) ,TIROST(20(0),TYPENO(30,1.0),PTAMNO (150)
COMMOh41N7/DTH (150 ,13) ,HQE (13) ,HWIO (13) ,LENTHC(13) ,LENTHQ(13),

2. MAXQL(13) ,NENTER(13) ,OL(13) ,TQBE(13) ,WT(13) ,NOISC(150),NOREQ(15j)
10 1 ,HCTW(il))TCTE3F10),HSSW(IO,TSSBF(10)*TRTSoNIER(13),rMAXQL(13)

I ,INENTR!13),TIM'EINT,HUSW(10) ,TUSBF(10) ,NOFAIL(L50,10)
COMM4ON/NIO/NPRR2(4),NPRR3(4dNPRR4(L.)
DIMENSION OTHPI(150,1t1,UAVAIL(150,10),IHQE(13), IQL(13'IIWT(13)

i lTMH'J(13) ,NPRU(1O) ,UUTIL (10)
15 WRITE(6,1)

FORMAT (1-2.53X, 1LHOPERATING DATA)
ANMI= 4JMI
TOTAL :0.
TOTAL 3=0.

2J IT=G
TNOFA IL=:0.
DO 2 JIvNUNIT
SUB=o
SUq2= 0.

25 SU83= 0.
T1=0.
WRITE (6t3)J

3 FORMAT(//953X,8H*** UNIT,13,4H )
WRITE (6,18)

31 18 FORM4AT(/, BX,7HTAM NO. 93X,21HNO. END ITEMS IN UNIT,3X,
I. 14LHDOWNTIME HOURS93X,28HAVERAGE DT HOURS PER FAILURE,3X,
I1 2HAVAILABILITY)
K=NL IST (J)
00 4 I=1,K

35 IT=NEI(i,j)+IT
Ti NE I(I, J)+T

DTH(TYPENO0(I,J),j):OTH(TYPENO(Ij),j)/ANMI
ANF=NOFAIL(TYPENO(Ij),J)/ANMI
TNOFA IL=ANF4TNOFAIL

40 IANF=ANF
ANFi.:ANF-IANF
IF (ANFI.r4E.. 5) IANF IANF+1
IF(IANF.NE.J)DTHPI(TYPENO(I,J),J)=DTH(TYPENO(IJ),J)/IANF
IF(IANF.EQ.0)DTHPI(TYPENO(IJ)tJ)=0.

4.5 UAVAIL(TYPE'4O(I,J) ,J)=(GTIME-DTH(TYPENO(IJ) ,J)/NEI(IJ) )/GTIME
HR ITE (6,5) TAMNOiT YPENO (I, J)) ,NEI(I,J) ,DTH (TYPENO (IJ)iJ),

I. DTHPI(TYPENO(IJ),J),UAVAIL(TYPENO(IJ),J)
5 FORMAT(9X,A5,13X, I3,12XF10.1,16XF6-i,19X,F6.4)

SU93DTH(TYPENO(I,J1,J)+SUB
50 4 SUA2=DTHPI(TYPENO(IJ)9J)+SUB2

SU82=SU92/NLIST (J)
SUR-3= (Ti*GTIME-SUB)/CTi*GTIME)
WRITE (6,6) JqSU9,SUR2,SUB3

6 FORMAT(//916X,4HUNIT, I2,17H CHARACTERISTICS-,3X,F1O.i,16XF6.1,19X
55 19F6.4.)
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TOTAL :SUJ-+TOTAL
2 CONTINUE

TOTAL ?:TOTAL/TNOFA IL
TOTAL al*T.M-OA)(I*,IE

63 I4RITE(6,7)TOTALsTOTAL2,TOTAL3
7 FOP4A T(// ,105H

IU CHARACTEPISTICS,//,40X,21HCUMMULATIVE OT HOURSgZF20.d.//,d.jX,
I 29HAVERAGE OT HOURS PER FAILUREsF12.4,//,41JX,2iHAVERAGE AVAILABI

65 2.LITYz9F20.4)
wqrITE (6, 5)

0. ORMAT(1HI,53X, I9HorSCARO INFORMATION9//ti8X,1LHTAM NUMBER92X,15HI
ITEMS DISCARIEn,2x,22HrTEM REQUESTS UN~rLLEO,2X930HORIGINAL NUMBER
1OF FLOAT ITEMlS)

70 ITOTALZO3
0O 9 I=19NOTYPE
fr)scx~otsc(II/ANMI
NDISC (I3DISC
!JISCI=OISC-NOISC( I)

75 rF(DISCI.GE..5)NOISC(I)xNDISC(II)2.
REO=NOREQ(I)/ANmr
NOREO ( I) =REQ
REO12 REQ-NOREQ I )
IF (REDli.GE. .53NOREQ(I)zNOREa( I) +i

s0 ITOTAL=ITOTAL+NDISC(I)
9 WRITE (6,10)TAMNO(IlNOISC(IJNOREQ(IINFI(I)
10 FORMAT(20X,A5,11X, 13,17X, 13,25X,13)

TOTAL~ITOTAL
TOTALzTOTAL/IT

85 WRITE(6,9i)rTOTALoTOTAL
19 FORMAT(//,42X922HTOTAL ITEMS DISCAROEOý,I15,//,42XZ7HPERCENT OF I

ITEMS OISCARDED:,FIC.4)
WRITE (6,25)

25 FORMAT(/955X, 1OH********,/)
93 WRITE (6911) (II:1,NUNIT)

ii FORMAT( 47X#25HCHARACTERISTICS OF QUEUES,/1910X,8HAT UNITS9/,
139X,IOHAT SEABASE,2Xi8HASHORE FOR SEABASE92X913HASHORE FOR CT915)
J=3+NUNIT
00 57 I:1,J

95 HqE(I)=GTIME-HQE(I3/ANl4I
HOE(I )=HQE(13/GTIME
DL(I) =OL(I)/NMI
IQI (I IQL (I
QL1=QL (13-IQL (I)

l00 IF(QLI.GE..5) lOLlI)=IQL(I3+i
AMAXUL=IMAXQL (I)/ANt4I
IMAXQL(I)=AMAXQL
AMAXQLI=AMAXQL-IMAX(IL (1
IF (AMAXQLI.GE. .5) IMAXQL (II=IMAXQL (Ii +I

105 ANIER=NIER(I)/ANMI
NIERI I)=ANIER
ANIERI=ANI1ER-NIER (I)
rF (ANIERI.GE. .S3NIER( IINIER( I) 41
ANENT;?INENTR (I) /ANMI

Ill INENTR(I)=ANENTR
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ANENTRI=ANENTR-INENTR (I)
IF (ANENTR1.GE. .5) INENTR(I)=INENTR (I)I

IWT(I )=WT (I)/M

115 WT1=WT( I) -IWT (I)
57 IF(WTI.rE..5) IWT(I)=IWT(I),1

WRITE(632) NIER(1) ,(NIER( I),1=3,J)
32 FOPMAT(/,29H NO. OF ITEMS ENTERING REPAR116,£3X,3HN/AI18v5X,9I5)

WRITE (6q13)(INENTR(I) ,Ihi9J)
123 13 FORMAT(/,28N NO. OF ITEMS ENTERING QUEUE9I17,Il6,18,5X,995)

WRITE (6,14) (IQL(I)vIh1,qJ)
14 FORMAT(/,26H AV. NO. OF ITEMS IN QUEUE9119,1i6,118*5X99I5)

WRITE (6,15) (IMAXQL (I) ,Izl,J)
15 FORMAT(/,27H MAX. NO. OF ITEMS IN QUEUEI118, 116,I11895X9915)

125 WRITE(6,17)(HQE(I)qI=1,J)
17 FORMAT(/,29H PERC. OF TIME QUEUE OCCUPIEOFi6.29Fl6.2,FlS.2,5X9

I 9F5. 2)
WRITE (6, 16) (IWT (I) ,I~iJ)

£6 FORMA Tt/,38H AV. TIME, IN HRS, ITEMS WA IT IN QUEUE,17,116,1189,5X9
130 1 915)

THSSW=0.
THCTW=0.
TRTS= TRTS/NMI
00 53 1=1,10

135 53 THSSW=HSSW(I)+THSSW
THSSW=THSSW/NMI
00 54 I1910

54 THCTW=HCTW(I)+THCTW
THCTW=THCTW/NMI

140 SUTIL=THSSW/NSS/GTIME
WRITE (6,22)

22 FORMAT(iHi,45X,29HSHOP AND PERSONNEL STATISTICS)
WRITE (6,25)
WRITE (6,5i)THSSW

145 51 FORMAT(55X,IOHAT SEABASE,//936X,32HTOTAL SHOP HOURS SPENT IN REPAI
iRqFi5.4t/)
WRITE (6,48) SUTIL

48 FORMAT(36X,30HPERC. OF TIME SHOP IS UTILIZED#F17*4,/)
TMH=G.

150 IF(IDCT.EQ.I)G0T023
IF(IECHAV(4).EQ.1)TMH=THSSW*NPRR4(CLASS).THCTW+TRTS
IF(IECHAV(4).NE.I.AND.IECHAV(3).EQ.1)TMHzTHSSW'NPRR3(CLASS)+TNCTW*

I TRTS
IF (IECHAV (4) .NE.1.AND.IECHAV( 3) .NE.1) TMHsTHSSW*NPRR2(CLASS).THCTW4

155 1 TRTS
G0T024

23 IF(IECHAV(4).EQ.1)TMH=THSSW'NPRR4(CLASS)
IF(IECHAV(4).NE.1.AND.IECHAV(3).EQ.1)TmH=THSSW4NPRR3(CLASS)
IF(IECHAV(4).NE.i.ANO.IECHAV(3).NE.1)TMH=THSSW*NPRR2(CLASS)

160 24 WRITE (6,39)TMH
39 FORMAT(36Xti5HTOTAL MAN HOURS,F32.49/)

FNPR=TMH/ (GTIME/24.*S.)
NPR=FNPR
FNPR1 =FNPR-NPR

165 IF(FNPRl.NE.0.)NPR=NPR+l
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WRITF (6,'401NPR
4.0 FORMAT(36X,22HTOTAL PERSONS REOUIRED,I25,/,36X,26H(8ASED ON TOTAL

IMAN HOURS))
IF (SUTIL. GT. .6667) WRITE (6 ,36)

00 ~ 36 FOQ'4AT(/,36X,36HNOTE-AOOITIONAL PERSONNEL ARE NEEDED,/)
IF (IDCT.EQ.2)G0T038
WRITE (6,25)
WRITE (6,41)THOTW

41 FOR~MAT (49X,22HASHORS FOR C.T. REPAIR,//,39X,27HTOTAL HOURS SPENT I
175 IN REPAIRFI6.4,/)

AI4CTW=THCTW/NCTS
IF (IOCT.EQ.1) WRITE (6, 42) AHCTW

42 FORMAT(39X,29HAVERAGE HOURS SPENT IN REPAIRFI4*4,/)
WRITE (6,43)TRTS

Lad '.3 FOR'IAT(39X,33HTOTAL HOURS SPENT IN TRANSPORT,F13.4,/)
ATRTS=TRTS/NCTS
PERC: ATRTS/GT IME
IF (IOCT.EQ.1)WRITE(6,44)ATRTSPERC

4.4 FORMAT(39X,32HAVERAGE HOURS SPENT IN TRANSPORTFII.4,//,39X,3THPER
185 ICENTAGE OF TIME SPENT IN TRANSPORT,F6*4,4 ')

CTUTIL: (AHCTW*ATRTS) /GTIME
IF (rDCT.EQ.I)WRITE(6q34)CTUTIL

34 FOPMAT(39X,33HPERCENTAGE OF TIME CT Is UTILIZEO,FID.4,/)
38 WRITE(6,251

19o 00 33 rivNUNIT
HUSW(I)zHUSW(I)/NMI

33 UUTIL (I) =HUSW(I3/GTIME
WRITE(6,49) (I,I11,NUNIT)

4.9 FORMAT(38X,45HAT UNITS (VALID IF UNIT REPAIR CAPACITY IS 11,/933K,
195 1 i(110)

WRITE (6,26) (HUSW( I) ,rIi,NUNITJ
26 FORMAT( /,33H TOTAL SHOP HOURS SPENT IN REPAIRIOFID.1)

WRITE (6, 56)UUTIL (I)oI:-1,NUNrT)
56 FORMAT(/,28H PERC. OF TIME SHOP IS UTIL.,5X,1OF1O.1)

203 DO 20 1=1,NUNIT
TMHU( I)=O.
IF (IEAU (3,13 .EQ.1)TMHU(I) =HUS W(i) NPRR3 (CLASS)

20 IF(rEAU(3,I) .NE.1.ANO.IEAU(2 I) .EQ.i)TMHU(I)zHUSW(I)*NPRR2ICLASSI
WRITE (6,55) (TMHU(I) ,I=INUNIT)

205 55 FORMAT(/,16H TOTAL MAN HOURS,17X,1OFiO.1)
DO 21 I=I,NUNIT
FNPR=TMHU(I)I(GTIME/24.*8.)
NPRU ( I) =F NPR
FNPRi=FNPR-NPRU(I)

210 IF (FNPRI. NE.0 * 3NPRU(I)=NPRU(I)+i
21 CONTINUE

WRITE (6,12) (NPRU( I) ,I=1,NUNIT)
12 FORMAT(/,23H TOTAL PERSONS REQUIREO,1CX,10110)

WRITE (6,37)
215 37 FORM4AT( 27H (BASED ON TOTAL MAN HOURSW),

DO 58 I=19NUNIT
58 IF (UUTIL (I) .GT..66671 WRITE(6,59) I
59 FORMAT(51H NOTE-ADDITIONAL PERSONNEL ARE REQUIRED AT UNIT NO.,13)

RETURN
220 END
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6.20 SUBROUTINE RITE

ENTRY RITERQ---

Abstract:

This entry prints out the contents of the arrays which contain information about requests for

replacement items (NTRQST, NURQST, TIRQST).

ENTRY RITESQ --

Abstract:

This entry prints out the contents of the arrays which contain information about the seabase queue

afloat (ISQ, TISQ, NPISQ, NESQ).

ENTRY RITSOA ---

Abstract:

This entry prints out the contents of the arrays which contain information about the seabase queue

ashore (ISQA, TISQA, NPISQA, NESQA).

ENTRY RITCTQ-

Abstract:

This entry prints out the contents of the arrays which contain information about the CT queue

(ICTQ, NUICTQ, TICTQ, NECTQ).
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SUBROUTINE RITE
COMMON/N3/INV(153),NEI(33,oi),NFI(i5a),NLIST(13~,NRNTROST(20O)9

I NURQST(2CJI4I,TIR0ST(2.^u ,TYPENO(30,1O) ,TAMNO(I150
COMMON/N5/ICTQ (20 'U ISO 2~ ISQA (230) ISS( 10) ,IUQ(202 ,i0) NICTQ9

5 1 NICTS,NISQ,NISQANIUO(10) ,NIUS(iQI ,NPISQ(230),NPISQA (2Ii)t
i NUICTQI(2C2) ,TICTO(2C0) ,TISQ(21j3) TrSQA(230htTIUQ(ZO0,10)
1 ,NESOL23J) oNESQA (2002 ,NEUO(236iO,1) NECTQ(200) ,ICTS(IC)
COM'40N/N6/LIMDIMLIMITTlT2,IOPT1,IOPT2,IDPT3
ENTRY RITERO

13 IF(IOPT2.EO.O)GOTO13
00 1 Iz1,NR

1 WRITE (6,211,NTPQST(I) ,NURQST(I),TIRQST(I)
2 FORMAT(iOX,17H UNIT REQUEST NO.#I3oi9H--END ITEM TYPE NOs,129

I 21H IS REQUESTED BY UNITI2,3H AT9F6*195H MRS*)
Is RETURN

10 WRITE (6,2)NR,NTROST(NR),NURQST(NR),TIRQST(NRI
RETURN
ENTRY RITESQ
IF (IoPT2.EQ.0) GOT1iI

20 00 3 11i,NISQ
3 WRITE (6,'.)ISQ(IJITISQ(I) ,NPISQ(IbgNESQ(I)
4 FORMAT(59,14H END ITEM TYPE,12,43H ADDED TO SEABASED QUEUE AFLOAT

iuN LOCATION,13,3H ATtF6.1,20H MRS WITH A PRIOR OF912,14H* MAINT AT
I. ECH,12,12H It REQUIRED)

25 RETURN
11 IxNISO

WRITE(6,4)ISQ(1),ITISQ(I),NPISQ(IhgNESQ(I)
RETUR N
ENTRY RITSOA

30 IF(IOPT2,EO.0)GOTO12
DO 7 I=1,NISQA

7 WRITE 6,915SQA1 Ig~TISQA(I),NPISQA(IhtNESQA(I)
9 FORMAT(5X914H END ITEM TYPE,12,43H ADDED TO SEABASED QUEUE ASHORE

IIN LOCATION913,3H ATF6.1,20H MRS WITH A PRIOR OF,r2,14H* NAINT AT
35 1 ECH,129i2H IS REQUIRED)

RETURN
12 I=NISQA

WRITE (6,9) ISQA(I) I,TISQA (I) ,NPISOA(I), NESQAII)
RETURN

40 ENTRY RITCTQ
IF(I'OPT2.EQ.O) GOTOB
DO 5 I=1,NICTQ

5 WRITE (6,6)ICTQl(I) ,NUICTQ(l),1,TICTQ(rIhNECTQ(I)
6 FOPMAT(5X,17H END ITEM TYPE NO,12,13H FROM UNIT N0,12929H ENTERED

45 ICT QUEUE IN LOCATIDN,I3,3H AT,F6.1,28H MRS. MAINTENANCE AT ECHELON
i192,i2H IS REQUIRED)
RETURN

8 I=NICTQ
WR ITE (6,6) ICTQ( I) ,NUICTQ( I) ,1,TICTQ(I) ,NECTO (I)

50 RETURN
END
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6.21 SUBROUTINE RITEUQ(WORD)

Parameter Used:

WORD(2) Unit number where item is located

Abstract:

This subroutine prints out the contents of the arrays (IUQ, TIUQ, and NEUQ), which contain infor-

mation about the queue at unit WORD(2).
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SUBROUTINE RITEUij

SUBROUTINE RITEUQ(WORD)
INTEGER W0ROW6
CO4NN/CQ20tS(ý)IO(3)IS1)IQ20i~NC0
1 NICTSNISQNrSQA,NIUQ(10I ,Nrus(io),NPISQ(2O0i3,NPIsQA(2LC),

5 1 NUICTQC230) ,TICTQ(20CITISQ(200),TISQA(230),TIUQ(200910)
I ,NESO(2~J,)NESQA(2J0),NEUO(200,10),NECTQ(2OO0 ,ICTS(10)
COM4ON/N6/LIMOIM,LImrT,TlT2,IOPT1,IOPT2,IOPT3
IF (IOPT2. EQ 0) GOT 03
J=NIUO(WORD(2) )

10 0O 1 I~iJ
I WRITE (6,2)IUQ(I~WORO(2)htWORO (2),ITruQ(IWORD(2)),NEUQ(IWORO(2) I
2 FORMAT(SX,17N END ITEM TYPE NO,12,16H ENTERED UNIT N013,18H QUEUE

LIN LOCATION,I2,3H AT,F6.1,28H MRS. MAINTENANCE AT ECHELONol2tL2H4 I
IS REQUIRED)

15 RETURN
3 r=NIUO(WORD(23)

WRITE (6,23 IUQ( IWOPD(23) ,WORD (2), I,TIUQ (IWORD (2) ),NEUQ(I,WORD (2)3
RETURN
END

99



7.0 DETAILS OF THE SCHEDULING PROCESS

The following pages describe the steps taken to schedule the failure (Fail Event) or repair (Complete

Service Event) of an item, or the arrival (Arrival Event) of an item or CT

7.1 Fail Event

The time (clock time) at which an item is to fail is scheduled by storing a Fail Event on the event

list. This failure time is computed by adding the following two intervals of time to the current clock time:

"* TRANSP, the interval of time required for transportation:
TRANSP=TI The item is being transported from the seabase to a unit ashore
TRANSP=0.0 The item is already at a unit ashore

"* TTF, the interval of time the item is to continue operating before failing (TTF is
computed by Subroutine GENTTF).

The information required at the time of failure is stored in the following variables:

WORD(l) Type of item to fail
WORD(2) Unit number where item to fail is located

The Fail Event is stored on the event list by the calling function

CALL SNE(IFAIL,TIME+TRANSP+TTF,WORD,FTIME).

7.2 Arrival Event

The time (clock time) at which an item or CT is to arrive at its destination is scheduled by storing an

Arrival Event on the event list. This arrival time depends on which one of the following arrivals is scheduled:

"* Arrival of failed item at seabase
"* Arrival of failed item at seabase queue ashore
"* Arrival of nondedicated CT at seabase

"* Arrival of dedicated CT at a unit ashore

7.2.1 Arrival of Failed Item at Seabase

The time (clock time) a failed item is to arrive at a seabase is computed by adding TI (the interval of

time required to transport the failed item from a point ashore to the seabase) to the current clock time. The

information required at the time of arrival is stored in the following variables:

WORD(l) Type of item to arrive
WORD(2) Priority of item to arrive

WORD(5) Echelon level required for repair
WORD(6) Seabase arrival indicated (value will be set to 1)

The Arrival Event is stored on the event list by the calling function

CALL SNE(IARRVL,T1ME+T1 ,WORD,FTIME).
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7.2.2 Arrival of Failed Item at Seabase Queue Ashore

The time (clock time) a failed item is to arrive at the seabase queue ashore is computed by adding T2

(the interval of time required to transport the failed item from a point ashore to the queue) to the current

clock time. The information required at the time of arrival is stored in the following variables:

WORD(I) Type of item to arrive
WORD(2) Priority of item to arrive

WORD(5) Echelon level required for repair

WORD(6) Queue ashore arrival indicated (value will be set to 2)

The Arrival Event is stored on the event list by the calling function

CALL SNE(IARRVL,TIME+T2 ,WORD,FTIME).

7.2.3 Arrival of a Nondedicated CT at Seabase

The time (clock time) at which a nondedicated CT is to arrive at the seabase is computed by adding

TI (the interval of time required to transport the CT from the shore to the seabase) to the current clock

time. The information required at the time of arrival is stored in the following variables:

WORD(3) Identification of the CT

WORD(6) Seabase arrival of CT indicated (value will be set to 3)

The Arrival Event is stored on the event list by the calling function

CALL SNE(IARRVL,TIME+TI ,WORD,FTIME).

The variable which records the total amount of time spent in transporting CT's is updated to include the time

used in returning the CT to the seabase (TRTS=TRTS+T1).

7.2.4 Arrival of a Dedicated CT at a Unit Ashore

The time (clock time) at which a dedicated CT is to arrive at a unit ashore is computed by adding T2

(the interval of time required to transport the CT from a point ashore to the unit ashore) to the current clock

time. The information required at the time of arrival is stored in the following variables:

WORD(3) Identification of the CT

WORD(6) Arrival of CT at the indicated unit (value will be set to 4)

The Arrival Event is stored on the event list by the calling function

CALL SNE(IARRVL,TIME+T2,WORD,FTIME).

The variable which records the total amount of time spent in transporting CT's is updated to include the time

used in returning the CT to a unit (TRTS=TRTS+T2).

7.3 Complete Service Event

The time (clock time) at which repair of an item is to be completed is scheduled by storing a

Complete Service Event on the event list. This complete service time depends on the location of the

scheduled repair:
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"* Complete service at the seabase
"* Complete service ashore by a nondedicated CT

"* Complete service ashore at a unit

"* Complete service ashore by a dedicated CT

7.3.1 Complete Service at the Seabase

The time (clock time) at which repair of an item is to be completed at the seabase is computed by

adding TTR (the interval of time required for repair, which is computed by Subroutine GENTTR) to the

current clock time. The information required at the time repair is completed is stored in the following

variables:

WORD(l) Type of item to be repaired

WORD(3) Space item will occupy during repair

WORD(6) Location of repair indicated (value will be set to 1)

The Complete Service Event is stored on the event list by the calling function

CALL SNE(ICOMPS,TIME+TTR,WORD,FTIME).

Variable ISS(WORD(3)) is equated to variable WORD(I) to indicate that space WORD(3) is temporarily in

use. The variable which records the cumulative total of items repaired at the seabase (NIER(l)) is

updated (NIER(I)=NIER(l)+I). To record the time when the repair began, the variable TSSBF(WORD(3)) is

equated to the current clock time.

7.3.2 Complete Service Ashore by a Nondedicated CT

The time (clock time) at which repair of an item is to be completed ashore by a nondedicated CT is

computed by adding the following two intervals of time to the current clock time:

"* TRANSP, the interval of time required to transport the CT to the item:

TRANSP=Tl The CT is being transported fiom the seabase

TRANSP=T2 The CT is being transported from a shore point

"* TTR, the interval of time required for the repair of the item (that time is

computed by Subroutine GENTTR).

The information required at the time repair is completed is stored in the following variables:

WORD(l) Type of item to be repaired

WORD(2) Unit number of item to be repaired

WORD(3) Identification of the CT

WORD(6) Location of repair indicated (value will be set to 2)

FTIME Time at which item failed

The Complete Service Event is stored on the event list by the calling function

CALL SNE(ICOMPS,TIME+TRANSP+TTR,WORD,FTIME).

Variable ISS(WORD(3)) is equated to variable (NOTYPE+I) to indicate

"* that space WORD(3) is no longer available for use since the maintenance

personnel were removed as a regular CT (if WORD(3) <NSS);

"* that a phantom CT identified by parameter WORD(3) is presently occupied

repairing item WORD(l) (if WORD(3) >NSS).
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If the CT is being transported from the seabase, the present number of items being repaired by CT's is updated

(NICTS=NICTS+ I). The variable which records the cumulative total of items repaired by CT's (NIER(3)) is

updated (NIER(3)=NIER(3)+I). To record the time when the repair began, the variable TCTBF(WORD(3)) is

equated to (TIME+TRANSP). The variable which records the total amount of time spent in transporting CT's

is updated to include the time required to transport the CT to the failed item (TRTS=TRTS+TRANSP).

7.3.3 Complete Service Ashore at a Unit

The time (clock time) at which repair of an item is to be completed ashore at a unit is computed by

adding TTR (the interval of time required for repair, which is computed by Subroutine GENTTR) to the

current clock time. The information required at the time repair is completed is stored in the following

variables:

WORD(l) Type of item to be repaired
WORD(2) Unit number of item to be repaired
WORD(6) Location of repair indicated (value will be set to 3)

FTIME Time at which item failed

The Complete Service Event is stored on the event list by the calling function

CALL SNE(ICOMPS,TIME+TTR,WORD,FTIM E).

If the scheduled repair is for an item which has just failed (one not yet in a queue), the total number of items cur-

rently in repair at unit WORD(2), (NIUS(3+WORD(2))) is updated (NIUS(3+WORD(2))=NIUS(3+WORD(2))+ I).

The cumulative total of items repaired at unit WORD(2) (NIER(3+WORD(2))) is updated (NIER(3+WORD(2))=

NIER(3+WORD(2))+1). To indicate the time when repair began, the variable TUSBF(WORD(2)) is equated to

the current clock time. (If unit WORD(2) can repair more than one end item at any time, this variable is invalid).

7.3.4 Complete Service Ashore by a Dedicated CT

The time (clock time) at which repair of an item is to be completed ashore by a dedicated CT is

computed by adding the following two intervals of time to the current clock time:

"* TRANSP, the interval of time required to transport the CT to the item:
TRANSP=T1 The CT is being transported from the seabase
TRANSP=T2 The CT is being transported from a shore point

"* TTR, the interval of time required for the repair of the item (TTR is

computed by Subroutine GENTTR).

The information required at the time repair is completed is stored in the following variables:

WORD(l) Type of item to be repaired

WORD(2) Unit number of item to be repaired
WORD(3) Identification of the CT

WORD(6) Location of repair indicated (value will be set to 4)
FTIME Time at which item failed

The Complete Service Event is stored on the event list by the calling function

CALL SNE(ICOMPS,TIME+TRANSP+TTR,WORD,FTIME).
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Variable ICTS(WORD(3)) is equated to variable WORD(l) to indicate that the CT identified by parameter

WORD(3) is presently occupied repairing item WORD(l). The cumulative total of items repaired by CT's

(NIER(3)) is updated (NIER(3)=NIER(3)+I). To indicate the time when repair began, the variable

TCTBF(WORD(3)) is equated to (TIME+TRANSP). The variable which records the total amount of time

spent in transporting CT's is updated to include this latest transportation (TRTS=TRTS+TRANSP).

8.0 ADDING ITEMS TO QUEUES

This section describes the various steps required to add items to the appropriate queues.

0 To the Seabase Queue Afloat

To indicate that a failed item is being added to the seabase queue afloat, the variable NISQ which

records the number of items presently in the queue is updated (NISQ=NISQ+I). If this number exceeds the

queue limit (NISQ >'LIM DIM), the program stops; if not, two comparisons are made to determine where in

the queue the failed item should be placed. The priority of the failed item (WORD(2)) is compared with the

priorities of the other queue entries (i.e., the array NPISQ(i), for i= 1 through NISQ-1) and the time at which

the failed item is added to the repair queue (TIME) is compared with the times when the other items were

placed in the queue (i.e., the array TISQ(i), for i=l through NISQ-1). The failed item is placed in the queue

at the first Location i where I <i <(NISQ-1) which satisfies either the condition that WORD(2) >NPISQ(i)

or the condition that WORD(2)=NPISQ(i) and TIME <TISQ(i). If neither of these two conditions is

satisfied, the failed item is placed in Location NISQ.

The failed item is placed in the designated "x" location in the seabase queue afloat by storing the

data into the arrays as follows:

ISQ(x)=WORD(l) Type of item that failed

TISQ(x)=TIME Time at which item enters queue

NPISQ(x)=WORD(2) Priority of item that failed
NESQ(x)=WORD(5) Echelon level required for repair

If the failed item is added to an empty queue, the total amount of time that the queue has been

empty during the mission (HQE(l)) is updated by that amount of time which extends from the time the queue

was last emptied to the present (HQE(1)=TIME-TQBE(I)+HQE(1)). When an item is added to a queue, the

cumulative sum of the items added to the queue during the mission (NENTER(l)) is updated

(NENTER(l)=NENTER(l)+I). If the number of items in the current queue (NISQ) is greater than the

number recorded in MAXQL(1) (MAXQL(1) records the longest individual queue length for the mission thus

far), the two variables are equated.

* To the Seabase Queue Ashore

To indicate that a failed item is being added to the seabase queue ashore, the variable NISQA which

records the number of items presently in the queue is updated (NISQA=NISQA+I). If this number exceeds

the queue limit (NISQA >LIMDIM), the program stops; if not, two comparisons are made to determine where

in the queue the failed item should be placed. The priority of the failed item (WORD(2)) is compared with the
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priorities of the other queue entries (i.e., the array NPISQA(i), for i=I through NISQA-I) and the time at

which the failed item is added to the repair queue (TIME) is compared with the times when the other items

were placed in the queue (i.e., the array TISQA(i), for i=1 through NISQA-l). The failed item is placed in

the queue at the first Location i where I < i•<(NISQA-1) which satisfies either the condition that

WORD(2) >NPISQA(i) or the condition that WORD(2)=NPISQA(i) and TIME<TISQA(i). If neither of these

two conditions is satisfied, the failed item is placed in Location NISQA.

The failed item is placed in the designated "x" location in the seabase queue ashore by storing the

data into the arrays as follows:

ISQA(x)=WORD(l) Type of item that failed

TISQA(x)=TIME Time at which item enters queue

NPISQA(x)=WORD(2) Priority of item that failed
NESQA(x)=WORD(5) Echelon level required for repair

If the failed item is added to an empty queue, the total amount of time that the queue has been

empty during the mission (HQE(2)) is updated by that amount of time which extends from the time the

queue was last emptied to the present (HQE(2)=TIME-TQBE(2)+HQE(2)). When an item is added to a queue,

the cumulative sum of items queued during the mission (NENTER(2)) is updated (NENTER(2)=NENTER(2)+I).

If the number of items in the current queue (NISQA) is greater than the number recorded in MAXQL(2)

(MAXQL(2) records the longest individual queue length for the mission thus far), the two variables are equated.

* To the CT Queue

To indicate that a failed item is being added to the CT queue, the variable NICTQ which records the

number of items presently in the queue is updated (NICTQ=NICTQ+I). If the number exceeds the queue

limit (NICTQ>LIMDIM), the program stops; if not, the failed item is placed in Location NICTQ of the CT

queue by storing the data into the arrays as follows:

ICTQ(NICTQ)=WORD(l) Type of item that failed

TICTQ(NICTQ)=TIME Time at which item enters queue
NUICTQ(NICTQ)=WORD(2) Unit number of item that failed

NECTQ(NICTQ)=WORD(5) Echelon level required for repair

If the failed item is added to an empty queue, the total amount of time that the queue has been

empty during the mission (HQE(3)) is updated by that amount of time which extends from the time the

queue was last emptied to the present (HQE(3)=TIME-TQBE(3)+HQE(3)). When an item is added to a queue,

the cumulative sum of items queued during the mission (NENTER(3)) is updated (NENTER(3)=NENTER(3)+I).

If the number of items in the current queue (NICTQ) is greater than the number recorded in MAXQL(3)

(MAXQL(3) records the longest individual queue length for the mission thus far), the two variables are equated.

* To the Unit Queue

To indicate that a failed item is being added to the queue at the ith unit, the variable NIUQ(i)

which records the number of items presently in the queue is updated (NIUQ(i)=NIUQ(i)+I). If the number

exceeds the queue limit (NIUQ(i)>LIMDIM), the program stops; if not, the failed item is placed in Location

NIUQ(i) of the queue by storing the data into the arrays as follows:
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IUQ(NIUQ(i),i)=WORD(I) Type of item that failed

TIUQ(NIUQ(i),i)=TIME Time at which item enters queue
NEUQ(NIUQ(i),i)=WORD(5) Echelon level required for repair

If the failed item is added to an empty queue, the total amount of time that the queue has been

empty during the mission (HQE(3+i)) is updated by that amount of time which extends from the time the

queue was last emptied to the present (HQE(3+i)=TIME-TQBE(3+i)+HQE(3+i)). When an item is added to a

queue, the cumulative sum of items queued during the mission (NENTER(3+i)) is updated

(NENTER(3+i)=NENTER(3+i)+l). If the number of items in the current queue (NIUQ(3+i)) is greater than

the number recorded in MAXQL(3+i) (MAXQL(3+i) records the longest individual queue length for the mission

thus far), the two variables are equated.

9.0 REMOVING ITEMS FROM QUEUES

This Section describes the various steps required to remove items from the different queues.

0 From the Seabase Queue Afloat

When a maintenance space is available at the seabase, the item in Location 1 of the seabase queue

afloat is removed and a complete service event is scheduled. The characteristics of this item (presently stored

in the queue arrays) will be stored in the variables WORD(l) and WORD(5) so that the complete service event

may be stored on the event list.

The item in Location I of the queue is removed by storing the following information into the

variables indicated:

WORD(I)=ISQ(I) Type of item in queue

WORD(5)=NESQ(1) Echelon level required for repair

(The characteristics of the item stored in variables TISQ(l) and NPISQ(1) are not required for the complete

service event.)

To indicate that a failed item is being removed from the seabase queue afloat, the variable NISQ

which records the number of items presently in the queue is decremented (NISQ=NISQ-1). The variable

which records the total amount of time that items wait in the queue (HWIQ(1)) is updated by the interval

which extends from the time the item just removed was placed in the queue to the present

(HWIQ(l)=TIME-TISQ(1)+HWIQ(1)). If the queue is now empty (NISQ=O) the variable which records the

time the last item was removed from the queue (TQBE(l)) is equated to the present (TQBE(1)=TIME).

If there are still items in the queue (NISQý0), the contents of the queue arrays (i.e., arrays ISQ,

NESQ, NPISQ, TISQ) in locations 2 through (NISQ+I) are advanced one location.

* From the Seabase Queue Ashore

When space is available in the seabase queue afloat, the item in Location 1 of the seabase queue ashore

is removed. An arrival event is scheduled and the item is transported to the seabase. The characteristics of

this item (presently stored in the queue arrays) will be stored in the variables (WORD(l), WORD(2), and

WORD(5) so that the arrival event may be stored on the event list.
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The item in Location I of the queue is removed by storing the following information into the

variables indicated:

WORD(1)=ISQA(l) Type of item in queue
WORD(2)=NPISQA(l) Priority of' item in queue

WORD(5)=NESQA(l) Echelon level required for repair

(The characteristic of the item stored in variable TISQA(I) is not required for the arrival event.)

To indicate that a failed item is being removed from the seabase queue ashore, the variable NISQA

which records the number of items presently in the queue is decremented (NISQA=NISQA-1). The variable

which records the total amount of time that items wait in the queue (HWIQ(2)) is updated by the interval

which extends from the time the item just removed was placed in the queue to the present

(HWIQ(2)=TIME-TISQA(l)+HWIQ(2)). If the queue is now empty (NISQA=O) the variable which records the

time the last item was removed from the queue (TQBE(2)) is equated to the present (TQBE(2)=TIME).

If there are still items in the queue (NISQA#0), the contents of the queue arrays (i.e., arrays ISQA,

NESQA, NPISQA, TISQA) in locations 2 through (NISQA+I) are advanced one location.

* From the CT Queue

When a CT is available, the item in Location 1 of the CT queue is removed and a complete service

event is scheduled. The characteristics of this item (presently stored in the queue arrays) will be stored in the

variables WORD(1), WORD(2), WORD(5), and FTIME so that the complete service event may be stored on

the event list.

The item in Location I of the queue is removed by storing the following information into the

variables indicated:

WORD(1)=ICTQ(1) Type of item in queue
WORD(2)=NUICTQ(1) Unit of item in queue
WORD(5)=NECTQ(1) Echelon level required for repair
FTIME=TICTQ(1) Time at which item failed

To indicate that a failed item is being removed from the CT queue, the variable NICTQ which records

the number of items presently in the queue is decremented (NICTQ=NICTQ-1). The variable which records

the total amount of time that items wait in the queue (HWIQ(3)) is updated by the interval which extends

from the time the item just removed was placed in the queue to the present

(HWIQ(3)=TIME-TICTQ(1)+HWIQ(3)). If the queue is now empty (NICTQ=O), the variable which records

the time the last item was removed from the queue (TQBE(3)) is equated to the present (TQBE(3)=TIME).

If there are still items in the queue (NICTQý0), the contents of the queue arrays (i.e., ICTQ,

NUICTQ, NECTQ, TICTQ) in locations 2 through (NICTQ+I) are advanced one location.

* From the Unit Queue

When a maintenance resource is available at a unit, the item in Location 1 of the unit queue is

removed and a complete service event is scheduled. The characteristics of this item (presently stored in the

queue arrays) will be stored in the variables WORD(l), WORD(5), and FTIME so that the complete service

event may be stored on the event list.
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The item in Location I of the queue at the ith unit is removed by storing the following information

into tile variables indicated:

WORD(l )=IUQ(I ,i) Type of item in queue
WORD(5)=NEUQ( I ,i) Echelon level required for repair
FTIME=TIUQ(I,i) Time at which item failed

To indicate that an item is being removed from the queue at the ith unit, the variable NIUQ(i) which

records the number of items presently in the queue is decremented (NIUQ(i)=NIUQ(i)-1). The variable which

records the total amount of time that items wait in the queue (HWIQ(3+i)) is updated by the interval which

extends from the time the item just removed was placed in the queue to the present

(HWIQ(3+i)=T1ME-TIUQ(I,i)+HWIQ(3+i)). If the queue is now empty (NIUQ(i)=O) the variable which records

the time the last item was removed from the queue (TQBE(3+i)) is equated to the present (TQBE(3+i)=TIME).

If there are still items in the queue (NIUQ(i)0), the contents of the queue arrays (i.e., IUQ, NEUQ,

TIUQ) in locations 2 through (NIUQ(i)+I) are advanced one location.

10.0 EXAMPLE OF PROGRAM OUTPUT

An example of the program output for a given set of data is detailed here; the listing of the program

output is included following this discussion.

In this example, we dealt with items in the Motor Transport class; the output presented is appropriate

to that class. When other classes are involved, the output will vary accordingly. Information of a general

nature is found on pages 112 through 114 of the program output listing; information strictly concerned with the

individual classes follows.

The information of a general nature is organized in the following tables:

* Total Number of Persons Required to Repair Item

* Decrease in Seabase Repair Capability as CT's Depart (For Nondedicated CT's only)

* Mission Characteristics

* Repair Intervals (Mean Time to Repair) in Hours
* Percentage of Items that Fail Requiring the Various Echelons of Repair

• Percentage of Items Repaired by CT's Requiring the Various Echelons of Repair
• Transportation Times

The information for these tables is read in and printed out in table form by Subroutine TITLE.

The information following on the next pages 1 15 through 116 of the program output listing is strictly

concerned with the Motor Transport class. The information on the input data for the Motor Transport class

is organized under the following tables:

• Personnel and Seabase Shop Characteristics

* Repair Capability of Units Ashore
* MAU Configuration

The information for the first two tables and part of the third table is read in by Subroutine INPUT (part of

the information for the third table is read in by Subroutine RETRIEV). The information for these tables is

printed out in table form by Subroutine INPUT before simulation begins. The table "Personnel and Seabase

Shop Characteristics" (page 115) includes the following information:
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* Total Number of Contact Teams Available (NCTS)

"* Seabase Repair Capacity (NSS) - the number of repair spaces in the maintenance shop

available for the repair of items

"* Number of Items Allowed in Seabase Queue Afloat (LIMIT) - the maximum number

of items allowed in the seabase queue afloat simultaneously

"* Total number of Repair Personnel Required at Seabase - computed as a function of the

information from the table "Total Number of Persons Required to Repair Item," the

highest echelon level of repair available at the seabase, and the seabase repair capacity.

To determine how many repair personnel are needed for two 8-hour shifts, the number
indicated in the table was multiplied by two; if dedicated CT's are specified, the number

indicated is incremented by NCTS

* Total Number of Repair Personnel Required at Units - computed as a function of the

information from the table "Total Number of Persons Required to Repair Item," the

highest echelon level of repair available at each unit, and the unit repair capacity; and

summed for all the units in the Landing Force. To determine how many repair personnel

are needed for two 8-hour shifts, the number indicated in the table was multiplied by

two

0 Total Number of Personnel Required for MAU Repair - includes both seabase and unit
repair personnel required

The table "Repair Capability of Units Ashore" (page 115) includes the units by their identification

numbers and by their names, and gives the unit repair capacity and the repair echelon level available at each

unit. In this example, the Landing Force consists of nine units. If the ith unit does not have a 2nd- or a 3rd-

echelon maintenance capability (if IEAU(2,i)=0 and IEAU(3,i)=O), the unit repair capacity is zero. If the ith

unit has a 2nd-echelon maintenance capability but not 3rd (if IEAU(2,i)= and IEAU(3,i)=0), the unit repair

capacity equals NUS, and 2ND is entered under the column heading "Echelon Available." If the ith unit has

both a 2nd- and a 3rd-echelon maintenance capability (IEAU(2,i)=I) and IEAU(3,i)=I), the unit repair

capacity equals NUS and 2ND and 3RD are entered under the column heading "Echelon Available."

The information for the table "MAU Configuration" (page 115) defines the items in the Landing Force

by listing the items by their TAM numbers (these TAM numbers are listed in alphanumeric order, the first

listed is type 1, the ith is type i), and gives the following information for each item in the Landing Force:

0 Nomenclature

* Total number of items at the units ashore (end items) and total number of float items

"* Mean Time Between Failure (MTBF)
"* Utilization Factor
"* Square
"* Cube
"* Unit Packaging
"* Embark Information

The information in the output data for the Motor Transport class is organized under the following

tables:
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0 Tool Sets, Kits, and Special Equipment Required

* Operating Data

* Discard Information
* Characteristics of Queues
* Shop and Personnel Statistics

The information for the table "Tool Sets, Kits, and Special Equipment Required" (page II 6) is

computed and printed out in table form by Subroutines TSEQ3 and TESTEQ.

The information for the table "Operating Data" indicates how the items are distributed at the units

and provides statistics concerning the Downtime Hours, Average Downtime (DT) Hours Per Failure, and the

Availability for each of the items in the units. These statistics are calculated during the simulation and are

printed out in table form by Subroutine OUTPUT pages 117 and 118. The Downtime Hours indicate how long

the item is non-operational at the unit. The average downtime hours per failure is a function of the total

downtime hours and the number of times the item fails during the simulation. The Availability is a function

of the downtime hours, the number of items in the unit, and the mission duration; it is defined as the fraction

of the mission duration that a given item is in operation.

The information for the table "Discard Information" (page 119) provides statistics concerning how

many items were discarded during the simulation and how many requests for float items were still unfilled at

the completion of the mission. These statistics are calculated during the simulation and are printed out in

table form by Subroutine OUTPUT.

The information for the table "Characteristics of Queues" (page 119) includes the following for items

in the seabase queue afloat, the seabase queue ashore, the CT queue, and the queue at each of the units:

"* Number of Items Entering Repair

"* Number of Items Entering Queue

"* Average Number of Items in Queue

"* Maximum Number of Items in Queue

"* Percentage of Time Queue is Occupied

"* Average Time, in hours, Items Wait in Queue

This information is calculated during the simulation and printed out in table form by Subroutine OUTPUT.

The tables located under the heading "Shop and Personnel Statistics" (page 120) provide information

for the repair locations at the seabase, ashore for CT repair, and at the units. The following information is

provided for seabase repair:

"* Total Shop Hours Spent in Repair

"* Percentage of Time Shop is Utilized

"* Total Man Hours - computed as a function of the total shop hours spent in repair,

and the information from the table "Total Number of Persons Required to Repair

Item." If nondedicated CT's are specified, then the number indicated in the table

also includes the total hours spent in repair by CT's and total hours spent in transport

"* Total Personnel Required - Based on Total Man Hours

The following information is provided for repair ashore by CT's:

"* Total Hours Spent in Repair

"* Average Hours Spent in Repair

"* Total Hours Spent in Transport
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* Average Hours Spent in Transport

* Percentage of Time Spent in Transport

* Percentage of Time CT is Utilized

The following information is provided for repair at the units:

"* Total Shop Hours Spent in Repair

"* Percentage of Time Shop is Utilized

0 Total Man Hours: computed as a function of the total shop hours spent in repair,

and the information from the table "Total Number of Persons Required to Repair

Item"

* Total Personnel Required: Based on Total Man Hours

The statistics for these tables are calculated during the simulation and are printed out in table form by

Subroutine OUTPUT.
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THE MODEL SIMULATES OPERATION AT THE MARINE AMPHIBIOUS UNIT (MAU) LEVEL

THE END ITEM CONFIGURATION IS REPRESENTATIVE OF 34TH MAU

MAINTENANCE SPECIALIST PERSONNEL DATA

TOTAL NUMBER OF PERSONS REQUIRED TO REPAIR ITEM

ECHELON 2 3 4

COMM/ELEC I I I

ENGINEER 1 2 2

MOTOR TRANSPORT 1 2 2

ORDNANCE 1 1 2

DECREASE IN SEARASE REPAIR CAPABILITY AS C.T,.S DEPART (FOR NON-DEDICATED C.T. ONLY)

NOTE - CAPABILITY=NUMBER OF ITEMS CAN REPAIR AT ONE TIME

TOTAL C.T.,S ABSENT FROM SEABASE 1 2 3 4 5

COMM/ELEC 0 0 1 2 2

ENGINEER 0 1 1 2 3

MOTOR TRANSPORT 0 0 1 2 3

ORDNANCE 0 1 1 2 3
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OPERATING DATA

• UNIT I 1

TAM NO. NO. END ITEMS IN UNIT DOWNTIME HOURS AVERAGE OT HOURS PER FAILURE AVAILABILITY
D0840 1 .0 0.0 .9998
01100 2 4.4 4.4 .9908

UNIT I CHARACTERISTICS- 4.5 2.2 .9938

' UNIT 2 *

TAM NO. NO- END ITEMS IN UNIT DOWNTIME HOURS AVERAGE DT HOURS PER FAILURE AVAILABILITY
D0840 1 .0 (.0 .9999
01100 2 6.0 6.0 .9874

UNIT 2 CHARACTERISTICS- 6.1 3.0 .9916

** UNIT 3 *

TAM NO. NO. END ITE'4S IN UNIT DOWNTIME HOURS AVERAGE DT HOURS PER FAILURE AVAILABILITY
03840 1 0.0 0.0 1.000
oliCO 2 5.2 5.2 .9891

UNIT 3 CHARACTERISTICS- 5.2 2.6 .9927

*** UNIT 4 =''

TAM NO. NO. END ITEMS IN UNIT DOWNTIME HOURS AVERAGE OT HOURS PER FAILURE AVAILABILITY
Da840 1 0.0 0.0 .tJCO0
0l1O1 2 1.5 1.5 .9969

UNIT 4 CHARACTERISTICS- 1.5 .8 .9979

** UNIT 5 "

TAM NO. NO. END ITEMS IN UNIT DOWNTIME HOURS AVERAGE DT HOURS PER FAILURE AVAILABILITY
00840 4 .0 0.0 1.0&00
01100 18 29.2 2.9 .9932
01160 4 4.8 2.4 .9950

UNIT 5 CHARACTERISTICS- 34.0 1.8 .9945
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* UNIT 6 *

TAM NO. NO. END ITEMS IN UNIT DOWNTIME HOURS AVERAGE DT HOURS PER FAILURE AVAILABILITY
00840 1 0.0 0.0 1.0000
01030 6 19.7 4.9 .9863
D1160 1 1.8 1.8 .9923

UNIT 6 CHARACTERISTICS- 21.5 2.3 .9888

" " UNIT 7 '

TAM NO. NO. END ITEMS IN UNIT DOWNTIME HOURS AVERAGE OT HOURS PER FAILURE AVAILABILITY
E1850 7 36.0 2.6 .9786

UNIT 7 CHARACTERISTICS- 36.0 2.6 .9786

"* UNIT 8 "

TAM NO. NO. END ITEMS IN UNIT DOWNTIME HOURS AVERAGE OT HOURS PER FAILURE AVAILABILITY
E3830 10 214.9 7.7 .9105

UNIT 8 CHARACTERISTICS- 214.9 7. .9105

*** UNIT 9 "'

TAM NO. NO. END ITEMS IN UNIT DOWNTIME HOURS AVERAGE DT HOURS PER FAILURE AVAILABILITY
DO J40 4 .0 0.0 1.0000
00860 5 .5 0.0 .9996
DO880 6 .3 0.0 .9998
09890 1 20.2 10.1 .9159

'DIrlo 7 46.3 11.6 .9725
01030 13 32.1 4.0 .9866
D1113 2 8.2 8.2 .9828
01160 7 7.1 1.8 .9958

UNIT 9 CHARACTERISTICS- 114.7 4.5 .9886

MAU CHARACTERISTICS

CUMMULATIVE OT HOURS= 438.5003

AVERAGE DT HOURS PER FAILURE= 5.3242

AVERAGE AVAILABILITY= .9826
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APPENDIX A

ITEM IDENTIFICATION

Unique all-integer type numbers are assigned to the various items in the MAU according to the

particular TAM number (which consists of five alphanumeric characters - one letter followed by four integers).

There are a total of NOTYPE different item types in a Landing Force; each different item type has a different

TAM number. The parameter TAMNO(i) is defined as the ith TAM number in the Landing Force, or as the

TAM number for item type i.

Items are identified by their type numbers during a simulated mission; items are identified by their

TAM numbers on the input cards and on the program output.

Arrays NLIST, TYPENO and NEI are designated within the program to identify the item types at

each unit. NLIST(j) is the total number of different item types at unit j, where j= 1 through NUNIT.

TYPENO(k,j) is defined as the kth different item type at unit j, where k= 1 through NLIST(j) and j= I through

NUNIT. (For example, TYPENO(I,2) represents the first item type at Unit 2.) NEI(kj) represents the total

number of items at unit j for the kth different item type; where k= I through NLIST(j) and j= I through NUNIT.

The arrays NLIST, TYPENO, and NEI are set up by Subroutine INPUT. Each time a different TAM

number in the Landing Force and its associated parameters are read in (see Section 4.0), arrays NLIST, TYPENO,

and NEI are updated to include this new item type.

For example, suppose the ith TAM number is read in. The parameters associated with this item type

are:

TAMNO(i) TAM number

NUTNAI Number of Units which contain items of this type

UNITNO(k); k= ,NUTNAI List of units, by identification number, which contain items
of this type

UNITDEN(k) Total number of items of this type at unit UNITNO(k);
k= I through NUTNAI

For every unit which contains type i items, the following actions will occur; i.e., for every unit j, where

j=UNITNO(L) and L= I through NUTNAI:

NLIST(j) = NLIST(j) + 1

TYPENO(NLIST(J)j) = i
NEI(NLIST(j),) = UNITDEN(J)

As an illustration of the above process, suppose there are three units in a Landing Force and three

different item types. The following information will be read in by Subroutine INPUT.

The TAM number of the first item type is A 1111. At Unit I there are 2 items of this type; at Unit

3 there are 5.

The TAM number of the second item type is A1311. At Unit I there are 7 items of this type; at

Unit 2 there are 11.

The TAM number of the third item type is B0000. At Unit 1 there are 4 items of this type, at

Unit 2 there are 3; at Unit 3 there is 1.
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The following variables will then be set up by Subroutine INPUT. Since Unit I contains all three

item types, the variable NLIST(I)=3; Unit 2 contains two items types and the variable NLIST(2)=2; Unit 3

contains two item types and the variable NLIST(3)=2. The following variables apply to Unit 1:

TYPENO(1,I )=1 NEI(l,1)=2

TYPENO(2,1 )=2 NEI(2,1 )=7

TYPENO(3,1)=3 NEI(3,1)=4

The following variables apply to Unit 2;

TYPENO(1,2)=2 NEI(1,2)=l 1

TYPENO(2,2)=3 NEI(2,2)=3

The following variables apply to Unit 3:

TYPENO(1,3)=l NEI(l ,3)=5

TYPENO(2,3)=3 NEI(2,3)=l
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APPENDIX B

CONTROL CARDS

The control cards (see Figure 6) located at the beginning of the program direct the computer to:

* Copy the File for Item Characteristics on to a scratch tape

* Load the Maintenance Equipment File on to a tape drive
0 Read in and execute the program

The File for Item Characteristics is mounted on a tape drive and its contents are then transferred to

TAPE 2 by the commands:

LABEL,LMAUEI,L=CACY,R,D=HY. (CJ0236/NORING)

COPYCF,LMAUEI,TAPE2.

The Maintenance Equipment File is mounted on a tape drive by the command:

LABEL,TSEQ,L=CACY,R,D=HY. (CJ0234/NORING)

Its contents are transferred to TAPE1 by the program card in the Executive Routine. After these commands

the program is read in and execution begins.
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LGQ.

SETCQRE.

RFL,130000.

LABE L,TSEQ,L=CACY,R,D=HY. (CJ0234/NQRING)

CHAR EC CY F 86 0 ,R SL, 130.

C A C Y S T U , C M 1 ~~L 3 0 0 ,'0, 3 M 1. 8 5 M R U SF R T C R

FigADMure6.CotlCad

COPY 'FMAUETA124



APPENDIX C

MAINTENANCE EQUIPMENT FILE

The tool sets, kits, and special equipment required by the maintenance shops are listed on the permanent

file identified as follows:

Logical File Name = TSEQ

File Label = CACY
Tape Density = HY (800 BPI 7 TRACK)

Visual Reel Number = CJ0234

The characteristics of each tool set, kit, and special equipment are stored on the file as a "record."

Each record consists of 160 characters (two card images). The records are grouped according to the class to

which the maintenance equipment belongs (i.e., Communications/Electronics, Engineer, Motor Transport, or

Ordnance). Within each group, the records are ordered alphanumerically according to the TAM number of the

maintenance equipment (as stated on the first card of the record). To set off the different groups, identifying

header cards (80 characters each with an integer number in the first 2 card columns) are used as indicated

here:

10 Communications/Electronics Class

20 Engineer Class

30 Motor Transport Class
40 Ordnance Class

Figure 7 indicates the arrangement of this file.

The contents of this file are transferred to a scratch file (TAPE 1) by a command from the program

card in the Executive Routine. Any reference in this report and in the program listing to TAPE 1 indicates a

requirement for the Maintenance Equipment File.

Table 3 describes the variables on a record for the ith maintenance equipment and gives the required

format and card column, where the information is entered.
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CARD 2LAST
RDARD

ORDNANCE CARD 2
CLASS CARD 1

MOTORAR CAD2

TRANSPORT AR1 i ';

C SCLARDI 1 R2-

I _Z"°ARD ARD 2
-- /,CACARD

COMMUNICATIONSR CARD°

ELECTRONICS CARD1
CLASS CARD 2_• ,CARD 2

CR1 RCR

COMMUNICATI NS EECRD CAR 2

CLASS CLARSS2 C_1

SI FRSTCARD1

Figure 7. Arrangement of Maintenance Equipment File
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TABLE 3 - DESCRIPTION OF THE VARIABLES IN THE
MAINTENANCE EQUIPMENT FILE

Variable CardName Colm Format DescriptionName Column

First Card of Record:

ICLASS 1 11 Indicates class to which maintenance equipment belongs
ICLASS=I Communication/Electronics
ICLASS=2 tEngineer
ICLASS=3 Motor Transport
ICLASS=4 Ordnance

IFLAG 2 11 Indicates either that the maintenance equipment is a
function of the total number of items in the Landing
Force (IFLAG=I), or that the maintenance equipment
is a function of the total number of maintenance
personnel and their military occupational specialty MOS
(IFLAG=2)

TTAMNO(i) 3-7 A5 TAM number of the ith type of maintenance equipment
* 8 I1 Number of separate items associated with the mainte-

nance equipment indicated; i.e., the component parts of
a shop set

CONT 9 Al Indicates that the maintenance equipment is part of a
shop set; i.e., a combination of two or more items

* 10-15 A6 ID number, taken from TAM, USMC

* 16-26 111 Federal Stock Number

* 27-32 F6.2 Area in square feet occupied by maintenance equipment

(square)
33-39 F7.2 Volume in cubic feet occupied by maintenance equip-

ment (cube)
* 40-45 16 Weight in pounds of maintenance equipment

* 55-57 13 Length in feet of maintenance equipment

* 58-60 13 Width in feet of maintenance equipment

* 61-63 13 Height in feet of maintenance equipment

N2E 64 I1 Total number of this maintenance equipment required
for a 2nd-echelon level repair

N3E 66 11 Total number of this maintenance equipment required
for a 3rd-echelon level repair

N4E 68 I1 Total number of this maintenance equipment required
for a 4th-echelon level repair

MODE 70 I1 Category to which maintenance equipment belongs (only
valid for the Motor Transport class)
MODE=I Gas Powered
MODE=2 Diesel Powered
MODE=3 Trailers
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TABLE 3 - DESCRIPTION OF THE VARIABLES IN THE
MAINTENANCE EQUIPMENT FILE (continued)

Variable CardName Colm Format DescriptionName Column

First Card of Record (continued):

NVS2E 71-72 12 Total number of items in the Landing Force of category
MODE which can be supported by this maintenance
equipment

ISC 73-76 14 Integer portion of the TAM number of the item repaired
by this maintenance equipment

* 77-80 13 Military Occupational Specialty

Second Card of Record:

ICLASS 1 I1 (Same as on First Card)

IFLAG 2 11 (Same as on First Card)

TTAMNO(i) 3-7 A5 (Same as on First Card)
* 8 !I (Same as on First Card)

CONT 9 Al (Same as on First Card)
* 10-15 A15 (Same as on First Card)

NOMEN(i,I) 16-25 AIO Descriptive name of the maintenance equipment
NOMEN(i,2) 26-35 AIO Descriptive name of the maintenance equipment

NOMEN(i,3) 36-45 AIO Descriptive name of the maintenance equipment

NOMEN(i,4) 46-55 AIO Descriptive name of the maintenance equipment

NOMEN(i,5) 56-65 AIO Descriptive name of the maintenance equipment

NOMEN(i,6) 66-74 A9 Descriptive name of the maintenance equipment

*Column not used at present
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APPENDIX D
FILE FOR ITEM CHARACTERISTICS

The characteristics of items in a Landing Force used in a 10-day or 90-day mission are listed on the

permanent file identified as follows:

Logical File Name = LMAUEI

File Label = CACY

Tape Density = HY (800 BPI 7 TRACK)
Visual Reel Number = CJ0236

The characteristics of each item are stored on the file as a "record." Each record consists of 160

characters (two card images). The records are grouped according to the mission length to which the item

belongs. Within each group, the records are ordered alphanumerically according to the TAM number of the

item (as stated on the first card of the record). To set off the records of the items used in the 10-day

mission from those in the 90-day mission, identifying header cards (160 characters each with alphanumeric

characters in the first 6 card columns) are used as indicated here:

10 DAY Items used in a 10-day mission

90 DAY Items used in a 90-day mission

Figure 8 indicates the arrangement of this file.

The contents of this file are transferred to a scratch file (TAPE 2) by commands from the control

cards. Any reference in this report and in the program listing to TAPE 2 indicates a requirement for the File

For Item Characteristics.

Table 4 describes the variables on a record for the ith item in the landing force and gives the

required format and card column where the information is entered.
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TABLE 4 - DESCRIPTION OF THE VARIABLES IN THE

FILE FOR ITEM CHARACTERISTICS

Variable CardName Colm Format DescriptionName Column

First Card of Record:

TAMN 1-5 A5 TAM number of the ith item in the landing force

SQ(i) 6-11 F6.2 Square of item

CUBE(i) 12-18 F7.2 Cube of item

MTBF(i) 19-24 F6.0 Mean time between failure of item

UF(i) 25-27 F3.0 Utilization Factor of item

ISUP(i) 28-30 13 Standard of Unit packaging of item

EMB(i) 31-32 A2 Embark information for item

Second Card of Record:

NOMEN(il) 1-10 A10 Nomenclature of item

NOMEN(i,2) 11-20 A1O Nomenclature of item

NOMEN(i,3) 21-30 A10 Nomenclature of item

NOMEN(i,4) 31-40 A10 Nomenclature of item

NOMEN(i,5) 41-50 A10 Nomenclature of item

NOMEN(i,6) 51-60 A10 Nomenclature of item

NOMEN(i,7) 61-65 A5 Nomenclature of item
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