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ABSTRACT

S 
-.

I 
A spares-optimization proviKioning model was developed hy AR.1NC Research Corpora.

- tion for use by the Aviation Supply Office. Given provisioning data for a specific entity such
as an aircraft , this model provides the methodology for obtaining an optimum inventory for
the entity by using the Poisson distribution. ARINC Research also provided the capability
for restructuring Aviation Supply Office data to a format suitahk’ ror input to the model.
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SUMMARY
- 

- ~~

‘a

a s
- , . The spares-optimization model provides a method for obtaining an optimum inventory

. - of spare parts, i.e., an inventory that minimizes backorders at a minimum cost. The two
possible program-cutoff constraints are cost and probability of spares adequacy.

I .

- 
Possible sources of provisioning data at the ASO were analyzed , with the final choice

being made between the Allowance List File and the Master Data File (MDF). The para.
* a meters required to execute the spares-optimization program and the future use of the

program at ASO were the primary factors in the decision to use the MDF as the data source.
• - This file provides the most complete and accurate information and is now the established

data file f or ASO-cognizance items in the U!CP (Uniform Inven tory Control Point) system.

- ARINC Research Corporation developed a computer program that would process data
extracted from the MDF in the UICP Input Data Transcript format and structure inputs for

a the items to be provisioned in a format suitable for the optimization program. This involved
creating logic for accurate determination of item quantities, proper handling of failure data

- that vary because of different item applications (each possibly stressing the item differ-
ently), and proper handling of various levels of equipment indenture.

- Program narratives, flow charts, listings, and operating instructions were prepared to
make the use of the provisioning-model package as smooth as possible. These are presented
in this report .
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CHAPTER ONE

INTRODUCTION

This report documents the work performed to adapt the ARINC Research spares-
optimization model for use by the Aviation Supply Office (ASO) and to provide a guide for

- - proper application of this model. This task, a modification of Naval Air Systems Command
(NASC) Contract N00019-70-C-0027, was sponsored by NASC (PMA-240) at the request of

- the ASO.

Under a previous contract with NASC, ARINC Research Corporation developed a
spares-optimization model and applied it to selected subsystems of the P-3C, an
anti-submarine warfare (ASW) aircraft being provisioned by the ASO. ASO requested that
the NASC contract be modified to include the ARINC Research efforts necessary to adapt
the optimization model for use by ASO. To provide more generality and flexibility , several
major modifications were necessary to make the program compatible with the procedures
and the data-processing system at ASO.

This report describes the technical formulation of the optimization procedure and
-, provides gu idance for successf ul use of the model.

1
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CHAPTER TWO

INVESTIGATION AND ANALYSIS

- 
- 2.1 DESCRIPTION OF SPARES-OPTIMIZATION MODEL

The spares-optimization model provides a method of obtaining an optimum invento ry
of spare parts at minimum cost. There are two program-cutoff constaints: (1) cost — i.e., the
program will stop purchasing spares when a particular cost constraint is reached , and (2) the
probability of spares adequacy obtained by minimizing expected stock back orders ( see
Appendix A).

Optimization is accomplished by applying an iterative process, which uses the Poisson
distribution. The details of the analytic techniques are discussed in Section 2.2.

The output of the probability-constrained optimization program is an initial outfitting
list (IOL) and quantities of system stocks (backup stocks). The IOL is an allowance list that
indicates the quantities of items to be made available at the time of initial outfitting and to -

- 
- be maintained at a specified activity . These items keep the activity in a material-readiness

condition. The system-stocks quantity calculated f or each item is the quantity of the item
to be maintained at a backup spares location, called the “systems stockage point” . This
location supports all bases, providing spares for items lost because of wearout and for
certain types of items that are being repaired (see Subsection 2.2.3).

The output of the cost-constrained optimization program is the gross spare-parts re-
quirement fOr a specified distribution of support points as determined by operating plans.
The actual level of spares adequacy versus that desired for each base selected is summarized ,
as is cost.

2.2 ANALYTIC TECHNIQUES

2.2.1 Introduction

The ARINC Research spares-optimization model was originally tailored to fit the main-
tenance philosophy for the P-3C aircraft , and the optimizing technique used constraint
values peculiar to the P-3C. To give the ASO the capability of applying this same procedure,
and to provide more generality and flexibility, the primary equations of the model were
modified through the join t efforts of ASO personnel in the Allowance Control and Systems
Planning Divisions and ARINC Research personnel. The modifications permit many differ-
ent provisioning situations to be handled simply by changing variables associated with
maintenance-philosophy determination.

3
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2.2.2 Types of Maintenance Locations

Two general types of maintenance locations must be considered :

1. The operational base at which c~ganizational-level maintenance is carried on as well 
- -

as intermediate-level maintenance (IMA)
2. The depot or Overhaul and Repair (O&R) activity

There are two types of stockage locations that correspond to these maintenance loca-
tions:

1. The base supply stocks (maintained at the operational base)

2. Systems stocks or backup spares stocks (maintained at the depot or O&R activity)

2.2.3 Repair Categories

Items to be provisioned are categorized in five categories according to their repairability
— i.e., whether they are repairable or consumable (throw-away types) — and the locations at - - -

which they are repaired or thrown away :

1. Depot Repairable — an item that can be repaired only at the depot or O& R activity
2. Base Repairable — an item that can be repaired at the operational base (th is cate-

gory includes items repaired at the organizational level as well as those that undergo
intermediate-level repair)

3. Base/Depot Repairable — an item that is repaired a certam percentage of the time at
the operating base and the remainder of the time at the depot or O&R activity

4. Base Consumable — an item of the throw-away type that is replaced and discarded -

at an operating base
5. Depot Consumable — an item of the throw-away type that is replaced and discarded

at the depot or O&R activity

2.2.4 Data Required

The average-demand equations, discussed in Subsection 2.2.5, require the data elements -

summarized in Table 1. This table includes the abbreviation or symbol for the data element,
the dimension of the element, the equation number in which the element is used , and a brief
description of the element.

2.2.5 Average-Demand Equations

The equations presented in this subsection are average-demand formulas for spares for
each of the item types described in Subsection 2.2.3. The demands determined by these
formulas are used in the spares-optimization iterative process, which employs the single-
parameter Poisson distribution. This process is described in Subsection 2.2.6.

2.2.5.1 Spares Required for Operating Bases

The average-demand equations presented in this discussion are used to develop the LOL.
No average-demand equation is presented for depot-consumable items, since these spares are - -

provided only to the systems stockage point.

4 
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ThbI. 1. ELEMENTS USED Dl THE AVERAGE-DEMAND EQUATIONS

Name Symbol Dimension Description

Flying hours per month FH Hour, 1, 2, 3, 4 A value assigned for each allowance .
M Month list column representative of various

flying-hour programs.
Flying hours per month FR Hours 5, 7, 8, 9. 10 A value representing the average value

—~~ for consumable and wear. Mcw Month of flyIng hours per month considering
out items the aircraft-production schedule for

the requisitioning objective.
Flying hours per month FR Hours 6, 7, 9 A value representing the average value
for repairable items Mr Month of flying hours per month for the

period representing the difference be-
tween the requisitioning objective and
the recovery main tenance-cycle period.

Turn-Around-Time IMA TAT Days 2, 3 The time, in days, required to remove
a failed item from the aircraft, .hlp it
to the intermediate maintenance ac-
tivity, and return it to the base stock.
age point.

Resupply Time RT Days 1, 3 The time, in days, required to receive
an item at the base from the systems
stockage point following the placing
of a requisition due to a removal and
possible failur. of an item from an
aircraft.

Protection Time PT Days 4 The period, in days, for which a base
requires a stock of a consumable item.

Reatockage Time RST Days 7, 9 The time, in days, to remove an item
from an aircraft, ship it to the depot,
repair it, and send it in ready-for-issue
condition to the systems stocksge point.

Rotable Pool Factor RPF Removals 2, 3. 8 The number of times a repairable
One Mainten- assembly will be removed from an air-
ance Cycle craft and repaired at an intermediate

level of maintenance or below in one
maintenance cycle.

Maintenance Cycle MC Hours 1, 2, 3, 4, 5, A base established for computing spare-
6, 7, 8, 9, 10 parts requirements. One maintenance

cycle Ia equal to 100 flying hours.
Maintenance Replacement MRF Removals 1, 3, 4, 7, 9, For a consumable item, the number of
Factor One Mainten. 10 tImes the item will require replacement

ance Cycle in an aircraft or equipment in one
maintenance cycle.
For a repairable assembly, the number
of times an assembly will be beyond
the repair capability of the IMA in one
maintenance cycle .

(continued ) 
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Table 1. (contInued) 
____________________________ ; j IName Symbol D”-----’-n Description

Quantity per Application QA ‘ Dinieislonlea 1, 2, 3, 4, ASO definition: “A numerical cx- 
—

7, 8, 9, 10 presslon of the quantity of a upeci-
ftc Item inaspecific higher entity;
e.g., quantity per assembly, compo.
nent, equipment, or end article.”

Number of Higher Appli- Al DImensionless 1, 2, 8, 4 The total number of the specificcations 7, 8, 9, 10 hlgber entlty ln whlch the spe.
ch ic item I. contained.

Percent per Application PA DImensionless 7, 8, 9, 10 ASO defInition : “A percentage
expression of the total applica-
tion population to which the
item applies ”

- Overhaul Replacement OR Dimensionless 10 ASO definition: “A decimal rate
Rate aadgned to an item to cite the

provisioning estimate of the an-
ticipated requirement for the
item for use in Overha ul or Re.

F pair of a particular application
at the Depot level.”

Rework Removal Rate RRR Dimensionless 7, 8, 9 The anticipated percentage of the
total qusntity ofsrepairsble - -

assembly on an aircraft or
engine passing through the over-
haul and repair that will require
some depth of rework.

Wearout Rate Z Dimensionless 7, 8, 9 ASO definition: “A decimal rate
which represents the percentage
of repairable items that fail. - -

which will not, through rework,
be returned to serviceable con~ditlon.”

Next-Hlgher-A.smbly NRA DImensionless 7, 8, 9, 10 The number of overhauls of the
Oveshail s OHLS next higher assembly in which an

item Is contained.
Contract Production-Lead- PL Quarters 7, 8, 9. 10 ASO definition: “The number of
Time Average months covering the time interval

between placement of the contract
and the end of the first month in
which shipments less expedites
has equaled the monthly issue rate
plus one month; or the number of
months covering the time interval
between placement of a contract
and shipment into the Supply Sys-
tem of 25% of contracted quantity
plus one month, whichever occurs
first ”

- - -  — - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - A
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L)epot-Repairable Items

I As shown in Figure 1, the depot-repairable item is shipped directly from the operatinga - base to the depot and the system stockage point provides the base supply stocks with an
operational replacement. After repair, the original item is sent from the depot to the

- systems stockage point for eventual reissue. There must be sufficient stocks at the base
supply point to protect the base from “stockout” during the interval in which items are
being shipped from the systems stockage point. This interval is called ‘resupply time’ (RT).

- 

- 

~ Depot

Systems 
1_ __1

fl~~~~~1 Sthcka~e~~~ka~e

s * Resupply
Time

L _ _ ~.[~~
F4gure 1. DEPOT REPAIR LOOP SHOWING RESUPPLY TIME

- V.

The average-demand equation for depot-repairable items is as follows:
-
~ 

-

Average Demand = (~~i) (~~~
) (

~~~~~
) [

~~~~ 
(Mi~l~’m) (QA m) (AI m ) ]  (1)

where w equals number of applications. The summation expression of Equation 1 is
— common to all the average-demand equations.

* • The use of this type of expression can be explained best by the exam ple shown in
Figure 2. Box A, a repairable assembly, contains three repairable subassemblies — two Box
Bs and one Box C. Each of the boxes contains a number of resistors, R; the resistors, by

Box A

- Box B

- 1 [ Box C o~~~~~~~~~~~~~ o

- 
F(gure 2. SUMMATION EXAMPLE

7 

- -~~~~~~~ ~~~~~~~~ -~~~~~ - - -  -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-~~ - 

~~~~~
- i

virtue of their use in the three boxes, have three different MRFs. To express the demand for
this item, it is necessary to consider a weighted value of MRF and the quantity per each 

-

higher-level application, as follows:

~~ i
(M1

~~
m) (QA m) (Aim) •-J~

(MRF A) (1) (i)  
+ (MRF B) (2) (2 X 1) + (MRF C) (3) (i  1)

/ /one Box A / L~~ 
‘One Box A / / /One Box A

One Resistor Box A / Two Box B’s Per Box A / One Box C Per Box A
L Two Resistors Per Box B LTh~~ Resistors Per Box C

Base-Repa irable Items

As indic ated by Figure 3, an item sent to the IMA for repair is returned to the base
supply stocks after repair for re-use in an operational equipment. There must be sufficient -

stocks at the operating base to protect the base from stockout while failed items are being
repaired at the IMA. The interval from the tune the item is removed from a weapon system
to the time it is repaired is called the IMA “turn-around time” (TAT). 

-

Figure 3. IMA- REPAIR LOOP

- The average-demand equati on for base-repairable items is as follows: 
- 

-

Average Demand = (
~

) (L~i) ~~ ~ 
(RPFm) (QA m) (AI m)] (2) -

m 1

Base/Depot-Repairable Items

There must be sufficient stocks at the base supply point to protect the base from
stockout during the period in which an item is being shipped to the base from the systems
stockage point — called the resupply time (RT) — and to protect the base against stockout - -
while failed items are being repaired at the IMA. The total time involved in the rem oval of
the item from a weapon system through its subsequent repair is referred to as the IMA
turn-around time (TAT) (see Figure 4).

.~~1
8
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I ____________________

1- Depot

- - —~ I ) Base I Operational I
Resupply T ime 

‘

~~ 

p
~’~ 

j~~~~~~~~~~~~~~~~~~

’[ 
Equipment

Figu re 4. BASE DEPOT REPAIR LOOP

‘a The average-demand equation for base/depot-repairable items is as follows:

Average Demand = (
~

)(
~—~

) [ t (RPFm) (QA m) (Aim) 
(TAT)

RT
+ E (MRF m) (QA m) (AI m) (k)]

Base-Consumable Items

The variable protection time (PT) specifies the number of days’ stock for base-consum-
able items desired at the operating base. The average-demand equation for base-consumable
items is as follows:

Average Demand = (
~

) (
~

) (
~

‘)
~ 

[
~ (~ii~ ’m) (QAm) (Aim)] (4 )

2.2.5.2 Spares Required for Systems Stockage Points

- This discussion presents average-demand equations for determining the stocks of items
required at systems stockage points.

After the initial provisioning of the operating bases, the stockage points become the
sources of parts for the bases. The equations will yield the average quantity of spares of an
item that must be stocked at the systems stockage point to support the bases for the
production lead time of a particular item.

- Before considering the equations for average demand at the systems stockage point, a
• - method for determining the flying hours per month (FH/Mcw and FH I M r) should be dis-

cussed. A normal graph of the cumulative number of operating aircraft versus time for a new
weapon system is a step function like that shown in Figure 5.

- 9
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12 . Repairable —

10 - Consumable Average T~.
9 - Average

0 1 2 3 4 13 14 15 16 17 18
Months

Figure 5. PRODUCTION-SCHEDULE GRAPH -‘

In the case of a weapon-system program in which the number of aircraft supported per j
month is not a constant, it is necessary to select an appropriate value of flying hours per
month to be used in calculating average demand in the equation for system-backup stocks.
For consumable items and items that are expected to be lost because of repairable-item
wearout, this is not a particularly difficult problem. The average flying hours per month are
determined on the basis that the entire requisitioning objective (RO) (the period of time
considered for spares support) must be supported - }

How this average is determined can be seen by examining Figure 5 and considering the
following:

As each month passes a number of aircraft are added to the total inventory. Each
month the new cumulative number of aircraft is considered in determining an
incremental area under the curve. The value representing this area, expressed in
aircraft months, is multiplied by that month’s flying-hour program (FH/M), re-
suIting in average flying hours for that month. The sum of these figures for each
month in the requisitioning objective represents the total average flying hours.
Dividing this average by the number of months in the requisitioning objective
gives average flying hours per month.

The average flying hours per month for consumables as calculated above is multiplied
by the production lead time (in months) of a specific item to give an average number of 

- -

flying hours to be used in the average-demand equation for that item.

For repairable assemblies a similar approach can be used. Since the average flying hours
per month for repairables should be representative of the number of aircraft from which
items are being placed in the pipeline, the use of a simple average is not satisfactory because
it would leave the stockage point short of spares in the latter portion of the requisitioning
objective. To compensate, an average is taken over the last five months of the requisitioning 

- -~

objective. The use of this average value in the average-demand equation ensur~’s that
sufficient spares will be generated.

10
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The following equations can be used to determine average flying hours per month:

I - Consumables and items lost due to wearout —

/ FIRS \ / MC in requisitioning objective\
— i i  I

~~~~~ ~~MC j \ RO
‘a

Repairables —

FH 

- ( HRS ) [MC in last 5 months of requisitioning obJective
]

— =  — (6)M~ 5 (months)

L~uations 5 and 6 must be hand-calculated and the results entered as initialization para-
meters to the program -

a.

Depot-Repairable Items

The average-demand equation for depot repairables at the systems stockage point is
written as follows:

Average Demand = (
~ ) [~ 

(MRFm) (QA m) (PAm) (AIm)] {( ~ i) (
~

)
m 1  (7)

+ 
(M

fl’) 
(PL) (z) ( 3)] + (oHLs NHAm) (RR Rm) (QAm) (PAm) (z)

:- - This equation is designed to allow stockage of spares to protect the stockage point from
stockout during the period in which items are being shipped to and being repaired at the

— 
depot, to provide spares for repairable items lost because of wearout, and to provide spares
to meet an additional requirement for spares support of overhauls (see Figure 6).

~~~~~~~

kage

~~~~~~~ 
- - - Depot - - -

Restockage
Time

— 

.
. 

‘

~~~~ Supply — — — 1

- 
F igure 6. DEPOT REP ~IR LOOP SHOWING RESTOCKAGE TIME
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Base-Repairable Items

The average-demand equation for base repairables at the systems stockage point is as
follows:

Average Demand = (j )(z) (P13(3) ~~ (t (RPFm) (QAm) (PAm) (Aim))

+ f (oi-u~s NHAk) (RRRk) (
QA k) (z) (PAk) 

(8)

Basically, the equation is designed to provide for spares to be stocked to allow replacement 
- -

of repairable items lost because of wearout, plus an additional quantity for items required
because of overhauls.

Base/Depot-Repairable Items

The average-demand equation for base/depot repairables at the systems stockage point
is as follows:

Average Demand = (
~

) [
~ (M~~’m) (

QAm) (PAm) (Mm)] [(fl~) (~~L)

+ 
(j ;) 

(i~ ) (z) (3)] + (
~Z) ( 

~) 
(PL) (‘~F~

-) ~ (‘~‘~
‘
~

) (QAm) (9)

(PAm) (AIm) (3)] + ~~ (OHLS NHAm) (‘ti m) (QAm) (PAm) (z) 

- —1
This equation is the sum of equations 7 and 8. -

Base-Consumable and Depot-Consumable Items

Sufficient stocks must be provided at the systems stockage point to preclude stockout
for a predetermined period of time. This predetermined time is the production lead time
(PL). The average-demand equation is written as follows:

Average Demand = (i~k) (ii~:) (PL) (3) [
~ 

(MRFm) (QAm) (AIm) (PAm)]

-~~~~ 

+ 
(PLX3)

~~~~~~~~(OHLS NH ) TTT~~~~~~ 

(
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2.2 6 Elements of the Optimization Procedure

I The general calculations and procedures involved in the operation of the spares-
optimization model can be outlined as follows and as shown in Figure 7:

1. The average demand (AD) for each item that is to be considered in a particular
provisioning is calculated in the manner described in Subsection 2.2.5.

2. With an inventory level initially set to zero, a calculation is made for ~~hof”f”
items to determine the reduction in back orders that would be obtained by adding
one spare to the inventory. For each item, this can be expressed as

- 
- Nj~1 -A D1:: BR = B [B(N 1 - 1)] - E [B(N1)J = 1 ~~~~e (AD 1)m

3. For each item, the value representing reduction in expected back orders is divided
by the item ’s unit cost . This will result in “f” values of need-cost factors, expressed as

BR
Need Cost Factor (i) = — (12)

- - C(i)

4. The item that has the highest need-cost factor is selected and assigned one spare,
- 

-
~ and the amount it costs is considered expended.

5. The total spent for spares is compared with a cost constraint if this comparison is
a. desired. If the amount expended exceeds the cost constraint, the program stops.

6. The probability of spares sufficiency for a particular item is expressed by the
- cumulative Poisson distribution as

0*

Nçl -ADj
e (AD ,)m

:: P (AD1 ~ (N 1 - 1)] = 
m! 

(13)

The overall probability of sufficiency is obtained by multiplying the individual item
* probabilities together. This can be expressed as

f lP[AD1~~~N1- 1~ (14)

If the probability constraint is desired and is satisfied — i.e., the product exceeds an
entered constraint value — the program stops.

- - 7. For the item for which a spare was purchased, the reduction in expected back
orders again is calculated with N incremented by one. In addition, its new need-cost

- factor is calculated. The procedure is then repeated as outlined above, starting with

- 
Step 4.

- 
Techniques for reducing the time required to perform the foregoing procedure have

been implemented in the program developed for ASO. They involve setting the iterative-
• . process starting point to a value that will minimize the number of required iterations.

13 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-j

‘~~•1

Individual-item For the item with
Data largest ~~~-coat - -

factor, purchase 1
spare and consider - - -

money spent.
Calculate
Average 

_______________

Demand
Calculate overall probe-

V bility of iufflclency End 
-
~~

Inventory
Level Set Yes

to Zero -

• Cost Constraint Yes Cost Constraint - -

Imposed? Exceeded?
Calculate reduction

- 

- in expected back- 
-orders resulting

— from addition No No
1 to inventory. . -

~~

I Is 

-

Calculated - -

Calculate Need- Probability Greater Ycost-factor. than Entered Probability es End
___________ Constzalnt

I

Select largest
need-cost No -

factor.
Recalculate
Need-cost factor - -

for Item for which
spire was bought. -

F igure 7. GENERAL FLOW OF SPARES-OPTIMIZATION PROGRAM 

-~~-~~~- — - — — -—~~~~ 

~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~ -- - -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_ _ _  — - - - - 7---- - -—-—--~~~ -—,—- --- - --— ------7-- - --- --—- — - -------——---.--- - - —7-

• 1

I

CHAPTER THREE

ANALYSIS OF ASO FILES

To make the spares-optimization provisioning model compatible with ASO data-proces-
sing files, ARINC Research Corporation analyzed the structure and content of these files
and determined that the two best choices for data sources were the Allowance List File and
the Master Data File. This decision was based primarily on the fact that these files contain
required data in a reasonably usable form.

3.1 ANALYSIS OF MASTER DATA FILE (MDF) DOCUMENTATION

ASO Instruction P4440.60A , dated 1 July 1969, Subject: Files Maintenance Under
UADPS-ICP (Uniform Automated Data Processing Systems-Inventory Control Point), was
reviewed. The data elements being maintained in the MDF that would be directly applicable
as inputs to the spares-optimization program were identified. They are listed in Table 2.

3.2 ANALYSIS OF MASTER DATA FILE UPDATE

The MDF is maintained by the Univac 490 series system of computers, which permits
the entire file to be accessed randomly. The file thus can be updated or changed by using
data element numbers (DENs) as references without resorting to complete record replace-
ment or extensive data manipulation. Allowance-list spreads for use in an IOL are entered
by such an updating process, using DENs D0g5/CØØ7. The MDF then can be used as a
source to update the tape records referred to as the Allowance List Files.

3.3 ANALYSIS OF ALLOWANCE LIST FILE

Review of the Consolidated Aviation Allowance List Transcript 4ND-ASO-4441/17 as
well as the latest master.tape format of the Allowance List File records maintained by the
Data Processing and Allowance Control Divisions revealed that the data elements required
for use by the spares-optimization program were quite incomplete. Allowance-list spreads
can be updated in the Allowance List File by a file interface with the MDF.

3.4 FILE SELECTION AND RESULTANT ACTION

The relationship of highest-level re~-iairable assemblies to lower-level nested repairables
(“sons”, “grandsons”, etc.), as well as the application of piece parts to these repaintbles, is
very complex. The data-file source that would be most helpful in determining these relation-
ships was found to be the MDF. Therefore, ARINC Research selected that file as the most

-- 
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Table 2. DATA ELEMENT NUMBERS (DEN’S)
USED BY DATA-CONVERSION PROGRAM

LData Element Number Title
(DEN)

BØØ2 Local Routing Code (LRC)
• $10 Contract Production Lead Time Average

B~153 Unit Price
B055 Unit Price, Item Replacement
B067 Rules Code
CØØ1E NATO Country Code
CGO2 Activity Control Number
C003 Cognizance Symbol
C(~fi4 Item Name
CGO5 Unit of Issue
C035 Federal Supply Code for Manufacturers (FSCM)
C042 Federal Supply Classification
DØq1 Reference Number
D008 Repairable Identification Code — RIC (Model Code)
D046 Federal Item Identification Number (Fu N)
DFSG9 Application Code
DØ11 Quantity Per Application
DØ12 Source Code
D~13 Maintenance Code
DØ13C Maintenance Condemnation Code
D029 Application/Identification Number Activity Code

(AINAC)
EØQ’7 Provisioning Insurance Quantity
Føø1 Maintenance Replacement Rate
F003 Overhaul Replacement Rate
FØQ’7 Wearout Rate
FG18 Percent Per Application
D~~5/CØØ7 Allowance List Quantities

I
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I
logical data source for the optimization programs. Other factors that influenced this selec-
tion were the random-access update feature, the intention of the ASO to use the MDF forJ allowance-list maintenance in the future, and the completeness of MDF data entries.

A Data Conversion Program (see Appendix B) was written to generate the key para-
meters for the optimization programs (see Appendixes C and D) by using the MDF data as
inputs.

3.5 ANALYSIS AND USE OF UICP DATA CARD FORMAT

The spares-optimization program is designed to use provisioning data in the UICP Input
Data Transcript format (4ND-ASO-4423/45A/B/C). These data can be made available to the
program user in two ways. First, an input tape, generated by ASO in the UICP Data format

• and containing selected data element numbers (DENs) extracted from the MDF, can be used
as input to the ARINC Research data-conversion program. This is a preferred method
because the information thus obtained will be complete and well edited. The second
method, which is less desirable, is to use data cards in the UICP Data format, punched
before the information is entered into the MDF.

One drawback of using data cards is that if any information pertaining to a particular
item was previously entered into the MDF, a card would not be generated for that piece of
information a second time. Consequently, information on long-lead items, for example,
might not be included in the package of data cards desired for use with the optimization
process. This would result in an incomplete optimization of the provisioning.

The data-conversion program uses the UICP data to structure an input suitable for the
optimization program. The data-conversion process is described in the program narrative,
Appendix B.

17 
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CHAPTER FOUR

DEMAND-FLOOR OPTION

a.

One of the many problems faced by the ASO is that an excessive range of items is being
carried currently on the IOLs. To reduce the quantity of items being treated by the opti-
mization process without jeopardizing spares sufficiency, several approaches to range reduc-
tion were considered.

A method called the”demand-floor option” was selected; this allows the program user to
eliminate those items that, according to a specific maintenance philosophy or in his own

judgement, do not warrant consideration in the optimization process (ie., their demand
over a specified period is less than a reference value, called the “demand floor”). This
elimination is achieved by providing the program with test parameters for each type of item.
A sample test parameter is “1,6” — which represents one demand in six months. In this case,
if an item has less than one demand in six months, it is not considered in the optimization
process and zero spares are assigned in the IOL. Any level of range reduction desired can be

- : -
. - - 

obtained by providing appropriate parameters. The demand per month is derived from the
average demand equations (see Appendix C).

p
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r CHAPTER FIVE

SUBSYSTEM ALLOCATION OF FUNDS

A problem commonly encountered in the provisioning of a specific weapon system is
— , - - the relationship between budgeted spares funds for the weapon system and the incremental

provisioning of the subsystems of the weapon system. When the incremental subsystem
provisionings take place, the question arises as to how much of the total weapon-system
budget to spend on the subsystem being provisioned.

In one a priori technique for determining the amount of money to be allocated to each
subsystem of a weapon system, the various subsystems or groups of subsystems that will
undergo separate provisionings are identified and grouped together. Then estimates are made
for all pertinent data required to run the spares-optimization program on an item.by.item
basis. These estimates need not be made for all items in a particular provisioning; however,
the accuracy of the final answer will correlate roughly with the accuracy of the estimates

• 
- made and the number of items covered. When all items are not included in the original

estimate, it is important that the estimates start with the highest-ranked item and work
downward. The ranking is accomplished by multiplying item cost by item failure rate.

Once these estimates have been made, the spares-optimization program is initialized for
the probability run, and an arbitrary or estimate IOL is developed for each separate sub-
system being provisioned.

Finally, the operational planning data are used to determine a gross requirement for
spares, which is used as a baseline for developing the apportionment as described in the
following example.

Suppose that weapon system XYZ has available for a particular fiscal year’s provisioning
$20 million of PAMN funds. Further suppose that the subsystems of the weapon system will
be provisioned in five separate provisionings and that an arbitrary IOL has been developed
for the five groups of equipment. Suppose that the operational planning data consist of a
column-8 IOL selection and the system backup; then the following numbers are calculated
for the five groups of equipment:

Column 8 + System Backup Cost ($ Millions)
5

10
1
2 

-

4

Total: 22

Then the apportionment of the $20 million budget would be as shown in Table 3.

21
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Table 3. APPORTIONMENT OF SAMPLE BUDGET

I 
- - 

Total Apport ioned
System Apportionment Budget Budget

Factor ($Millions) ($Milhions) j
1 5/22 20 1!

4 II —

2 10/22 20
II —I

3 1/22 20

4 2/22 20

5 4/22 20
II

Total = $20 Million

~1~

4
-ç

— 

— . 
‘
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CHAPTER SIX

- 

- 

- 
CONCLUSIONS AND RECOMMENDATIONS

- 

, 

-

~ 6.1 CONCLUSIONS
• 

The following conclusions were reached as a result of ARINC Research’s efforts in
adapting a provisioning model for the Aviation Supply Office:

- The provisioning model, as adapted, can be used by the Aviation Supply Office. Only
items in the UICP Input Data Transcript Format (4ND-ASO-4423/45) will be
handled by the provisioning model.

- The Master Data File (MDF) is the most appropriate source of information for use as
inputs to the provisioning model.

- The MDF data must be restructured to be used by the provisioning model; this was
the reason for developing the data-conversion program.

6.2 RECOMMENDATIONS

The following recommendations are made:
- Currently, the Master Data File (MDF) contains information only on items under the

cognizance of the ASO. it is recommended that extraction programs, with output
format the same as the MDF extraction format, be written for files containing infor-
mation on items not under ASO cognizance. This would allow the handling of com-
plete provisionings in one program operation.

- The development of compatible models for use with the ARINC Research model,
such as an inventory model and a replenishment model, should be considered.

- Initialization parameters provided by the ASO managers should be coordinated by an
analyst to check for consistency and to provide the data-processing division with a
single package for creation of the data cards.

- A portion of the Master Data File should be reserved to keep critical information
intact for an in-process provisioning.

23 
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APPENDIX A

• • DEFINITION OF ‘OPTIMUM’ AND MATHEMATICAL ASSUMPTIONS

- 
-

This appendix presents a more detailed definition of “optimum”, gives the necessary
assumptions used in the optimization methodology, and shows the validity of the assump-

- tions for the optimization procedure.

• “Optimum”, as used in the ASO provisioning models, is defined as that inventory
obtained by minimizing expected back orders, for a minimum cost, within a specified

7- -. probability constraint, or by minimizing expected back orders for a given dollar cost.

The expected number of back orders (unfilled demands) for a part with N1 spares is
- - given by:

E [B(Nj)) (k- N 1) P1( k )
- - k —N ~+1

—

• - If the number of spares for part i is increased from N~ to N1 + 1, the reduction in back
orders per additional dollar spent is

-- - 

- 

j -~~~~P1 (k)

• ~ E [B(N~)] 
- E [B(N1+1)J 

— 

k—O

Ci 
- 

Ci

The optimization procedure for choosing the spares assignment is stepwise. The first
item for which one spare is chosen is that for which

-.

is maximum. If this is the 1th part, then N~ =1 and all other NI, i ~ 
j values remain zero . If

the constraint is not violated, the procedure is repeated so that when the current spares
assignment is (N 1, N2 - . - , Nm), a particular cross-sect.~n of spares in time, a spare 35 always
added for the part for which N

~- I 1-~~~~ Pi (k)]
is maximum.
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This procedure is based on the economic principle of marginal or incremental analysis.
In this case, we consider the ratio of the incremental decrease in expected back orders to the
incremental increase in cost.

To implement this approach, an equation for P(k) is necessary. The model uses the well
known result of Palm that if demands are Poisson-distributed with rate it and mean repair or
resupply time is T, the number in repair or resupply in the steady state is Poisson with

- 
- parameter AT; therefore, if a Poisson demand is assumed (equivalent to a constant failure

rate), we have

e
_ A

~
Ti (A 1T~) 

k

P~(k) =

Optimization based on expected back orders is theoretically acceptable since several
assumptions can be reasonably made. The first of these concerns the assumption of a
constant arrival or demand rate. It is not unreasonable to expect that if one or several of a
squadron ’s planes are unavailable, then the remaining planes would take up the slack by
flying a greater number of hours. When many planes are experiencing shortages, however,
then this assumption may not be reasonable. However, since the sparing procedure will yield
high availabilities, a large number of plane shortages is unlikely and the optimization process
will yield results that are consistent with the stated goals. —

The second major assumption (which actually can also be used to justify a constant
demand rate) is that some type of emergency procedure exists so that necessary parts can be
obtained when plane availability reaches a critical stage.

For example, if a squadron consists of ten planes, the procedure might be such to
obtain immediately, through some special source, the necessary parts to maintain at least six -

available p lanes. These parts then become part of the inventory, and by this procedure the
use of a theoretically infinite number of back orders becomes justifiable.

A—2
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APPENDIX B

DATA-CONVERSION PROGRAM

To provision spare parts for an item contained within a specific entity (using the
spares-optimization program), entity being defined as an aircraft, system, etc., it is necessary

— 

- 
, - - to know certain attributes of the item. These attributes include the true quantity of the

item in the entity, as well as an accurate representation of the item’s failure characteristics
derived from consideration of the maintenance replacement factors, rotable-pool factors,
and overhaul replacement rates.

To determine the attributes, it was necessary to develop the data-conversion program.
The data-conversion program processes input data in the UICP Data Card Format as shown
in Figure B—i - These processed data are then inputted for use in the average-demand
equations in the spares-optimization program.

1. PASS 1

The data-conversion program developed by ARINC Research Corporation is designed to
restructure data from the UICP Input Data Transcript format into a form suitable for input
to the spares-optimization model (see Figure B—i). The input to the data-conversion pro-
grain is a tape supplied by ASO that includes the information (DENs) for each FIIN that is
required by the spares-optimization program. The first part of Pass 1 of the data-conversion
program consists of an edit-and-sort routine. This sub-program deletes any DENs not neces-
sary for consideration by the data-conversion program and then sorts the DENs remaining
for each FuN by the following criteria: all DENs other than DEN D~99 are carried in the
order read; all DØq9s come last, with DØ29 sub-DENs occurring in the first DØ~9 string.
These DENs are entered on a drum set for later retrieval.

In the data-conversion program, the records are read sequentially and each record is
processed in turn. In essence, the technique employed is to identify the DEN in each record;
then, by use of the reread feature available in UNIVAC 490 FORTRAN, the input buffer is
read again with the format required for retrieving the data corresponding to this particular
DEN.

- . Pertinent descriptive information is retrieved and saved; this includes the nomenclature,
federal supply code for manufacturers, federal supply class, unit of issue, etc. When this
portion of the program has been completed for a particular FuN , all remaining DENs for
this FuN are D009s; the program then begins to test for D009 sub-DENs. All DØ29s are
processed first, and the application codes corresponding to the DØ295 are stored in arrays
that correspond to the application/identification number activity code (AE, AT, AR, AP,
AQ, or AC); these application codes are later used as references in processing the remainder
of the sub-DENs. The application activity codes indicate that the specific application is to
an aircraft, is a highest-level repairable assembly, is a nested lower-level repairable assembly,

B—i
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is an allowance-list item, is a consumable item, or is a par pool or insurance item. As the
remainder of the sub-DENs are processed for a particular FIIN, their data are stored inj locations indicated by comparing their application codes with those previously determined
as references.

After all records are processed for a particular FIIN, an item-type code is assigned to
each FuN by examination of the SM&R code (D013 and DØ13C). These codes indicate that
the item is base-repairable, base-consumable, depot-repairable, base/depot-repairable, or
depot-consumable. Finally, all the information accumulated for each FuN is written on tape

- - for input to Pass 2 of the data-conversion program.

2. PASS 2

Pass 2 of the data-conversion program relates all items to higher assemblies and calcu-
laths several critical quantities, hereafter called attributes, for each item (See Appendix F).
These calculated attributes, along with the identification information of Pass 1, are neces-
sary input data to the ARINC Research Spares Optimization Model, which follows the
Data-Conversion Program and the Edit Program (see Appendix E).

Generally, the program separates repairable and consumable items to determine the
relationship between highest-level repairables and lower-level repairables and consumables.
The consumables are the lowest-level items; thus they are placed in a “save” area to be
processed after the higher nesting has been determined.

The highest level of repairables is referred to as “fathers”, those having AT in their
D029 data locations. Each of these is processed immediately as it is read from the input tape
(from Pass 1) and transferred to the output tape, since it, as the highest-level repairable,
requires no further processing. Their model codes, quantities, and calculated number of
overhauls are saved to process the next lower level of repairables, the “sons” (those items
which have AR in their DØ29 data locations).

The applications for each lower-level repairable are matched against the previous higher
level’s finished models. The first-level finished models are the “fathers”, the second, the
“sons”, etc . When all of a repairable’s application codes have been “satisfied” by relation to
a higher assembly, processing for it is complete and it becomes a part of the next higher
level of assemblies.

Once a level has been processed, there is no need to keep it, because all references to
that level have been satisfied. Hence, the length of the :~st of finished models may be
reduced to a single level, and processing is speeded up.

Upon completion of this process, when all nesting is finished, the model codes, over-
hauls, and quantities of all processed repairables are returned to core. These will then be
matched against the consumables’ applications codes. Since the search for a match can be
done more quickly by using a nonsequential search (binary sectoring), the model codes are
sorted from low to high. A search routine can then match up application codes to model
codes in a little more than half the time of a sequential search.

The program itself is organized as a set of subroutines called from a main “Driver”
program as needed. The subroutines are named uNIT, GETFIN, SORT, AECALC , ATCALC ,
ARCALC, APCALC, and AREROR.

8—3
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2 1  Main Driver Routine
‘I,

The main program, the driver, calls INIT to initialize variables. The driver then loops for
each item, calling subroutine GETFIN to read in each item’s data and simultaneously
checking the item to see if it is a consumable. If it is a consumable, it is saved in a temporary
data set, ITAP1R, for further processing. If the item is a repairable, subroutine ATCALC is
entered to calculate values for the highest-level repairables (fathers) and for items that have
aircraft applications. This loop continues until all of the items have been placed on the final
output tape to the Spares Optimization Model (SOM), on JTAP2R (lower-level repairables
on which some processing is still required), or on ITAP1R (consumables). The model codes,
quantities, and overhauls for all AT items are written on IHOLD and the last-highest-level
“hold” tape, JHOLD.

• After the FIINs have been processed initially, the repairables tape, JTAP2R, is rewound
and reassigned as the input tape, ITAP2R. A “scratch” data set is assigned to JTAP2R for
output of incompletely processed repairables. IHOLD is rewound and read, filling JMDLCD,
an array in core, which holds the last level of completed repairables. The model codes from
the last highest level are sorted. Then, for each repairable remaining to be processed, sub-
routine ARCALC is entered to relate these items properly to higher-level assemblies that
contain them.

When all remaining repairables have been considered, IHOLD is examined to determine
if any repairables were processed. If no change was made to IHOLD, but some repairables
remain, an error has occurred and subroutine AREROR is called, which attempts to find the
error and terminates processing.

When all repairables have been processed, the “hold” tape, JHOLD, is rewound and read
to organize all repairables model codes, overhauls, and quantities. These are sorted. The
consumables tape, ITAP1R, is rewound. Subroutine APCALC calculates attributes for all
consumables using ITAP1R as an input.

The output tape, uFINALTAPE, contains all of the FIINs to be processed by the SOM,
and a second tape, NUMBEROFFIINS, containing the number of processed items. These
tapes will be the reformatted ASO data input to the AR1NC Research spares-optimization
Model.

2.2 Individual Subroutines

Subroutine INIT initializes the input/output units, assigning logical units to the sym- —

bolic names used in the rest of the program. Planning data are read in from a card: Tau
Prime Prime (T2), Systems per Aircraft, and Overhauls per Aircraft. The number of items
(FIINS) is read from a tape created in Pass 1. Control returns to the driver program.

Subroutine GETFIN reads the input generated by Pass 1 and finds several printout
values — the first occurrence of MRF, RPF, and Percent per Application (PCAP). A list code
with 1,6 or A in the fifth character is inserted into the first position of variable JCD; a list
code with 2,7 ot B goes into the second position of JCD , thus allowing an item to be
identified as a Part 1 or a Part 2 IOL item. Control passes back to the driver. 

-

Subroutine SORT sorts, from low to high, an array passed to it as a parameter. A
typical example is CALL SORT (ALLMODELS, LENGTH, NOVERHAULS, NSYSTEM).
The indexed variable to be sorted is the first parameter, the number of items to be sorted - 

-
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the second parameter. Then two indexed attributes of the first variable are sorted — the
number of overhauls (floating point), and the number (integer) of that item in the system.
The sort is performed in a “double bubble” manner, lowest going to the top, highest sinking
to the bottom of the sorted array. At completion, control returns to the calling routine.

Subroutine SEARCH looks for the third-fourth parameters (double word) in the first-
parameter-named array with length being the second parameter. A typical example is CALL
SEARCH (MODELCODES, LENGTH, APPCD(1), APPCD(2), INDEX, ERROR). If success-
ful, the search returns the index of the element in the array and an error code of 0. If
unsuccessful, the error code is set to 1. The method of search is binary sectoring, a method
superior to sequential searching for a large number of sorted items. Control returns to the
calling routine. 

j

Subroutine AECALC calculates attributes for each of the three types of repairables (see 7-

Appendix F), using aircraft planning data. These attributes will be summed for each item
later. Control returns to the calling routine.

Subroutine ATCALC calculates all attributes for items having AT application codes,
highest-level repairables ( fathers). If the item is a “father”, it is put onto the final output
tape, IFINALTAPE, which is used for input to the ARINC Research spares-optimization
model (SOM) - The model code, calculated overhauls, and quantity of the item are put in a
“hold” data set, JHOLD, for later processing of consumables; and in uH0LD, a single-level
“hold .~.a set, used as a reference-data set for lower-level repairables; and if it has aircraft
applications, values are calculated for it and then the FuN is put in a “hold” data set,

• JTAP2R, for further processing. Control returns to the driver.

Subroutine ARCALC (see Figure B—2) reads from a “hold” data set, ITAP2R (formerly
JTAP2R), a partially processed repairable. Application codes not equal to blanks are
matched against the last-highest-level processed model codes of JMDLCD, an array in core.
If a match of application code (appcode) and model code occurs, the item’s attributes are
calculated and summed and the particular appcode is set to blanks. When all appcodes are
blanks, and processing of the item is complete, its attributes are outputted to the SOM tape
(IFuNALTAPE), JHOLD, and IHOLD data sets. If there is an unprocessed appcode, the item
is placed in JTAP2R for further processing. Control returns to the driver.

Subroutine APCALC calculates the appropriate attributes of a consumable, reading the
ITAP2R data set for each item, searching the repairables model codes for an appcode match,
and outputting the results to the SOM tape (IFINALTAPE). Control will then return to the
driver. -

Subroutine AREROR is reached if there is an error in the nesting of repairables. The
message “OOPS” appears at the top of a page to signify entrance to AREROR. At least one
repairable item has an application to a model which was not inclu&d in the provisioning.

- 
- This is an irrecoverable error. Later calculations will become invalid because the repairables

below the missing model will be faulty; the consumables below those repairables will be
even worse; and the resulting outfitting will be incorrect. The program finds all missing
models via application codes and prints them out. If the subroutine is reached, but no
message appears, there is a “circular” nesting; e.g., A is contained in B, which is contained in
C, which is contained in A, etc. Then is no way the program can solve this problem. The
program terminates with 9999 displayed i.i either the missing model code or circular nesting
case. Figure B—3 shows the throughput for the data conversion. Program logic is shown in
Figures B—4 and B—5, which are followed by a complete program listing.

B—5 — 

~~~~~~~ •~~~ - - - - -~~~~~~~~~~~- -—~~~~ -7- - - -- - - - 7 -  - - 

-



Enter
ARCALC

I;
Process -~

ITAP2R Available
• Appcodes

Output All No Output
(IFINAL\ Item Yes Appeodes Item

I to Processed to —

IFINAL JTAP2R

JHOLD Output Model JTAP2R

- 
- Code, Overhauls - -

to ,JHOLD, IHOLD

IHOLD
Return - ,
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I4EAUIIHULD.152) .JDENT

¶ I5~ FON MA TU3X .A 5) I-
IFI4UENT—C0o 448K ) 102.155.102 —

150 C0NTII~UE

KEAO (II1OLD, 1013 ) (I~(1.I).I:1.5(

uO TO 1u~

160 IFI.JLLNT—C035) l7O ,l80 ,16~ {
170 KEAuUIi OLU.1 015) UI1.ISSU

GO rO Io~

r
T.(1I~ HEAIJUHOLO,101b) FSCM( 1),FSCM(2) ,(R(2. I), I : I ,5 I

~~O T O 102 L

t8~ IF(.JOENT L)008l 1e4.186.ISR - -

184$ IQ~AU(IHOLU,10LM) FSC

~,O 1O 10~(

Lab NEA ~~(I$1OL D.iO17) MDLCO(1i.MIJ LCO (2)

00 10 102 L
C.

C Li- TN1. L,t. i-i IS, LESS THSN 0012 IT MUST n E  0009. I4EIICC bRA NCH TO NEST SECT

• C

188 IFC.jDt. I- i T — 0 0 1 2 )  2u0,192.1944

l9~ NEA u(IPIOL U.lOt b l  SRCCO

1,0 10 102

1944 IFI JDENT DU13)

1% NEAU (lP ,ULO.1 0131 CDMMC D

00 10 102

lOc RLAsj (IplOLO,1003) WEROU T

4401 0 102

200 CONTINUE if
LAI’I IS*VC(I) L

- .



IAP2:ISAVEIS )

- 
IOENT:ISAVE I1A)

J ITLST:ISAVE II3)

180Z FONNAT (19X ,A4.A3,3X ,A4 ,1*,A2)

U,— C

C ALL THE 0009—S FOLLOW . FIRST AMONG THEM ARE 0029—S

-~ - C
- 

-
- ~ 5—

• 
C PINO ALL oOzo:S

S.
C— _ C ZAPP IS THE INDEX ARRAY FOR THE APPCOOE ARR AY
C

IAIPAC:0
¶ I

UO 1201 1:1,44

1201 IAPP (X):O

- Ce.
C LOOP bACK TO HERE TO LOOK FOR NEXT 3029

— .  C

a 1203 IF (IDENT—D029) 1250.1204.1250

C

- 5

5.

C TiIEHE ARE 6 APPCO1,ES ALLOWED. CHECK THEM In TURN

• — 1204$ ZF ILTEST—A EI12O 6.12fl5.1206

• 1205 4:1

440 10 1212

1~ 0b IFC LT EST- A T ) 120o.1207.1~ fl8

1207 N:2

— .  440 10 1212

1208 IF (ZTEST AR ) 1~r1u .j2O9,121Oa .

1209 :3

440 (0 1212

1210 IFII Tt$ T—A P) 1215.1211.1215

— 
1211 14:44

- 
l2l~ IAP,’(N):IAPPIPu,l

- 
IFIIAP P N )— 11) 1~ l3.1202.1202

- • 1213 KSL*PP (Nl

-~ APPCDIK,N,1) IAPI
S -

APPCD(,.,N,2):IAPZ
• 

I ’  50 10 1202

*215 IFIITCST AO) 121a.1P16.12l$

•_ • --

~ 

- -  
_
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121e IAPPAG;IAPPAO,1

lF( IAP PAU—1 0) 1217.1217.1202

• 1217 A PPA QUA PPAQ,1) :IAPI

AP PAOIIAPP AO.2) : IAP?

h O  TO 1202

1210 IFIITEST—AC 1202.1219.1202

1219 IAI’PAC :IAPPAC ,l

LF IIA PPA C—t1 ) 1220 .1202.1202

122 0 API-’AC IlAPPAC ,l):IAPI

APPAC CIAPPAC .2) 1AP2

t2O~~ CONTINUE

C

C O t T A N E W C ARD

C

kEAuUNP ,1005) CISAVEI 1I.I :1.21)

~1 C

C CHECK IF IT IS THE SAME FlIP-I

C

C (.H~.CK IF END OF KECOPrS

- I 1F ILSAVE (3)—DOL I 121e7 .bOO.1247

12447 IAPI :ISAVE (l3 )

1AP~~~~ZSAVE (9)

IDENT :ISAVEI1I)

IT LST:ISA V E(13)

oO TO 1203

C

C IF NUT SAME FUN NO NFE() TO PROCESS NON—D0~ 9S BECAUSE THERE NONE

C

C.

C PROCESS N0N 0029 CA RDS WITH LIEN OF 3009

C

1~ 5U CONTINuE

l0ti~T :lSAVE £61

IAP1 ISAV EC S)

IAP~:ISaVE(9)

.JOEueT:ISAVE(11)

C

C CHECK FOR CHANGE Of FIlM

C

C

- - 
-- - - 7 - -  --~~~~ -•-—- 
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~~ 

-
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-

~ I C SEARCH FOR APPCODE MATCH WITH ALREADY PROCESSED 0029

Ie0~ DO ‘410 ZAP :l,8

K:LAPP( lAP)
I i  —— IFIK) 410.410.403

-
, 

‘403 00 ‘409 J:1.K
S.

- 

- 
I F ( A P P C D ( J , I A P . 1 )— I A Pj )  44 09 .44 04 ,409

IsOil IFtA PPCDtJ,I AP. 2)— IA PZ ) 409.540.4409

‘409 CONTINUE

— — 
1410 CONTINUE

-
~~ ‘420 IFIIAPPA G) 4430 .4430 .1.22

S.

‘.2~ CONTINUE
¶ 

~ - — IFCJOENT—F003) ‘.30.511.1430

511 00 5144 I:j,IAPPAO

IFC I A PI  APPAO(Z .1I) 5114.512.5144

~- 

— 
5l~~ IF (IAP1 ~APPA 0(I.2))5116.513.51ie. 5 
513 REAUIIHOLD .10914) RPF (I)

— • 109’. I OHMATC344X .F3 .2)

00 10 580
‘p

51’. CONTINUE

. 5
‘1r

-
- 

440 10 580

5440 IFC.IL)ENT—D011) 5~5,S42 ,54$5

• — 5162 HEAOCIHOLD .1065) ONTAP (.l,IAP)

- 

440 T0 580

• p
5145 IFC.JDENT—F001) 550,51.7.55(1

- 5447 NEAQ (IHOLD .5I$b) ,JDENT

~ 5’4 o FOKMAT (290.A5)

- 
IF (JDENT— FOOlS Ii) 561.35145.580

35445 C .ON (INUE

• a 
NEA U (IHOLD .1031,) MR F IJ ,IAP )

- 440 10 500

550 IFCJOENT—F003) 555 ,552.555

55~~ REAOII.IOLD .103’4) RRR ( J . I AP )

- 
60 10 580

I - 555 IF(.JOEP.T—00&3) 557.556.557

- - 55a REAu (IHOLD.5146) .JDENT

IFC.jDENI—OO&38K) 58(1,3556,580

• 355e CONTINUE
• REA1J(IHOL.D,1031) MNTCDCL),MNTCL)(2)

1.0 T0 580

kA

t

— -—-- - 7- - - -- ----—- —---- - -— -— — ---—-- 
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• ‘.3u IFIIAP PAC) 570.570.557

557 IFIJDENT—1007) 570,551.570

558 00 565 l:l,IAPPAC

IF(IAP1 —APPACII ,1))565.%9.5bS L

559 LFIIAP2 —APPA CII ,2) )SbS.5b0.565

560 REAU(IHOLD.1033) KTEST .IAA .IAC

IFIKTEST—Z 563.561,563

561 1NS.JR :INSUR ,IAA+ IAC

-
~~ 60 10 560

5443 LSUMPP :ISUMPP+IAA ,I*C

60 10 580 {
565 CONTINUE

57u LF (JDENT— FO181 5,bO,571,560

571 KEAUIIHULD.10344) PCA P (J ,IAP)

580 CONTINUE

C

C bET NEW CARD FOR PROCESSING

C

KEA U (ItIP .1005) USAVECI ) ,I 1,21)

C

I

C CHECK FOR END OF RECORC

C

IFCI SAVEC3 ) 00L) 1250.600.1250 • 
-

eDO CONtINUE

C FIND THE MAINTENANCE ITEM TYPE CODE FOR THIS FlIP -I

C.

LaUIZ 2

IF INNTC.0 (1) L8I.k) 627.052.627 
L

4427 IF(I.NTCU(2) L8L11) 628.652.828

620 CONTINUE

IFIU.)MI~CD L0LK ) 4430.652.830

03u CONI IIIUL

0012:1

LTLST1aMNTCOI2)

IFIITCST1 ZI (42,631.132 —

o31 ZDti:1

440 10 055

~32 IFIITLSTI OI 6314.633.824

.33 1011:2

— •~~~ -~~~ 
-

~~~~~~~~~~~~~~ -~~~~ -- -~~~-- .,-~~~~--- ..~~~~~~~~~ — — - - -  -
~~- --—
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1-
.6

-
~~~~~ 

-- 1
GO TO 6160

- - 
-- 631$ 200:31 6140 IF(COMP4CO—D) 6442,6445,6442

6442 0012:2

—— 8145 GO TO (651,652,654 ),~ D0

651 ITMTCO:0D12

GO TO bbO

652 ITMTCD :3.0012

•5
- 

- - 60 10 660
- 

. 

~
- 

~ — 654 ZTMTCO:0012.,,3 ~~~5b ZTEST2 :MNTCD(1)

S ~ 660 CONTINUE 
440 TO bOO 

IFCLTEST2 D) 61.2,6445,61.2

— — C CHECK TO SEE IF REPAIRABLE HAS MODEL CODE

1300 1FCMOLCOU)—LBLK ) 1305.1301.1305

1301 IFIMOLCQ (2)—LBLK) 1305.1302.1305

- .- C NO MODEL CODE—IS THIS A CONSUMABLE

• 1302 IFIRULScOC3 —NTYY 1305.1305.1303

1303 wR1TLIIOUT ,130’e FIIN (l) .FIIN (2)- - 130’. FOKMATCIHO,1 OX ,IeHFIIN ,2X ,Al4 ,A 3 ,l.SH1IAS NO MODEL CODE AND HAS NOT bE

‘ LEN PROCESSED

• — — ISTUP:ISTOP+i

.5

4 .

~~O TO 2
‘p

1305 CONTiNUE - .
- 

IF (ITMTCD— 6) 1307.1306.1306

1308 CONTINUE

- 
WRIT E(ZOUT ,13091 FJZ N( i )c FJINI2 I

- 1309 FOHMAIIIHO ,10X .5HFIIN A3 .A14.26H IS AN UNKNOWN ITEM TYPf
a .

60 10 2

— 1307 CONTINUE

C

C OUTPUT ENTIRE FIlM RECORD. UNFORMAT TED

C

• - W RITE(IFNOUT) FIIPI,ITNTC0,FSC.NCC,FSCM,MOLCD,UNISSU.RUL.SCO,COS$YM,

1 COST ,PL,W EROUT,APPCD ,MRF,RRR,PCA P,MNTCD,GNTA P,RPF,APPA C,A PPAB.

2 COMNCD,b ,SRCCD, XSUNPP, It4SUR,LCRTCD

NFIN:PfIN+1

C

C
C WRANCH BAC K TO MAIN LOOP

C

GO TO I

7--- -- -- --. -- - -  —-—7- —~~~~~~- —~~~~~~ ~~~~ —-~~~
- - -rn

~~~~ --
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~~ CONTINUE

WR ITE(IOUT .10*1) NFTN,NMDLS

ENUFILI. IFNOUT

4,fIITE(INFNS,1311) NFIN.NMOLS

1311 FOKMa TC2IIO)

REWi ND IPWNS

IF (ISTOP ) 12714.12?1.,1575

1575 CONTINUE

*RLTE(LOUT ,1293) ISTOP

• 1293 FORMAT (IH1,IOH.JOD ABORTED DUE TO .Ib.20H MISSING MODEL CODES

12744 CONTINUE

1001 FOKMATC2A2 .A3 .A’..A2.A16)

¶ 1002 FORMAT I13X .A ’4)

1003 FONNAT ( 19X .F 3.21

100’. POK~.*AT( - *.F3.1)

1005 FONMAT (A’4.A3 ,A 16.2A1,A4$,A2 ,A16.2A3 ,A’4,A1,A2 ,IIA’4)

1012 FONMA I(19X ,F9 .2)

1013 FO KM A ICLVX , SAl. )

101’. FOK MAT(1 9X ,A Is ,A2 ,A 4 )

• - 1015 FOKMAT (19X .A2 )

~1
lOb FONI-I AT II9X .A’$.A1 , SASs )

1017 i-0R~4AT (19X,A ’4.A3)

1U21 i-ONMAT (lX.A1 )

1030 FORMAT C34X ,Fb.3)

1031 i-ONMA T( 3 ’4X .2A 1)

1034 FONNAT (25X.A1 ,l’SX ,13,65,13)

103’. h O k4 A 113 16X .F3.2 )  7-

10160 FONMAT ( 195 ,A 14, A 3, 3X .A l4 .1X. A2 )

10141 FO NMA T ( I IA IS ,6A 2.A IpA I$,A 1 ,2A2. 2A I I . A 1.A4$ )

10160 FON MAT (A 5.A1.) - - 

-

1050 FONMAT I1H1,(5X,A44,A3,l.X,I5,3X ,bF10.2 ,2X,A44/))

1052 FOKMATI1 ,l0,3X ,A16 ,A3 .b0X ,3 (Ft5a5,SX),A2) J
1080 i-ONMA T(2X.(10X ,2A8,2X,Io ,IOX. 14F15 .5/))

1065 I ONMAT I3’ .X ,I6I

1068 i-Ok AT(19X ,A5)

1081 FOMMAT (1H1 ,b0X ,SHNFIN :,I10.3X ,7HMODELS:,ll0)

STOP

END

i i
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5C044 bLVY PHOG1

UNIVAC 490/4491/4492/494 COBOL COMPILATION DA TE 700SO TIME—Do leD VEHGC

000010 IDENTIFICATION DIVISION .
PROGRAM—ID. ARINC D*T* CONVERSION PROGRAM.

000030 ENViRONMENT DIVISION.
0000440 CONFIGURATION SECTION.
000050 SOURCE—COMPUTER. UNIVAC—4492.
000060 OB.LCT—COMPUTER. UNIVAC—492 .

5. 000065 INPUT—OUTPUT SECTION.
000070 FILE—CONTROL.
000075 SELECT INCARO S ASSIGN TO F TAPE .

— SELECT OUT—DATA ASSIGN TO I DRUM .
DATA DIVISION.

— •. FILE. SECTION.
- . ~ FD INCAROS

LABEL RECORDS ARE OMITTED
- . • 

— DATA RECORD IS COS.
I 01 COS.

03 IN—REC.
05 FILLER PICTURE X(4).

• 05 REC—ZO PICTURE XC?).
05 FILLER PICTURE X (2 ) .

• 
05 MAJ— I0 PICTURE X(5).
05 FILLER PICTURE XCII ).
05 NIH— ID PICTURE XC’.).
05 FILLER - PICTURE 5(447).

• 03 FILLER PICTURE X (55).
FD OUT—DATA. . LABEL RECORDS ARE OMITTED

ACCESS MODE IS SEQUENTIAL

• DATA RECORD IS OUT—REC .
• 01 OUT—REC.

- 03 TPL—LINE PICTURE 5(50) VALUE SPACES.
03 FILLER PICTURE X (S5).

‘ WORI~ING—S TORAGE SECTION.
- :- 77 REC IQ—HLD PICTURE 5(7) VALUE SPACES.

— 
77 IPY PICTURE 999 VALUE ZEROS.

•IP

4 .

77 lOX PICTURE 999 VALUE ZEROS.

77 IrIZ PICTURE 999 VALUE ZEROS.
• 5 01 DOLLAR—LINE.

03 FILLER PICTURE X (10) VALUE .%$$~~~~$~~~~‘.
- 03 FILLER PICTURE 5(10) VALUE ‘~ SSSSSSSSS~ .

03 FILLER PICTURE 5 (10) VALUE ‘$SSSSSSSSS’ .
03 FILLER PICTURE X (10) VALUE •SSS$SS$sss ’ . H

• 03 FILLER PICTURE 5 (101 VALUE •SSSISSSSs$ ’ .
03 FILLER PICTURE 5(10) VALUE ‘SSSS$SS$S$ ’ .
03 FILLER PICTURE 5 (10) VALUE ‘$S$SSSSS$S’.

- 03 FILLER PICTURE 5 (10) VALUE .sSSSSS$$11’ .
77 CHK—SWT PICTURE 9 VALUE ZEROS.

- 77 DOLLA R—SWT PICTURE 9 VALUE ZEROS.
77 SPACER PICTURE XI?) VALUE SPACES.

01 MAJ—I0—TBL.
- 03 FILLER PICTURE 5(5) VALUE ‘0009 ‘.

03 FILLER PICTURE XIS ) VALUE ‘8087 •~

03 FILLER PICTURE XIS) VALUE ‘C0l.2 ‘ a
03 FILLER PICTURE X IS) VALUE ‘C005 ‘a
03 FILLER PICTURE XIS) VALUE ‘B053 I.

03 FILLER PICTURE X IS ) VALUE ‘BOSS ‘.
03 FILLER PICTURE X 15 ) VALUE ‘1002 ‘.
03 FILLER PICTURE XIS) VALUE ‘0012 ‘.
03 FILLER PICTURE 1(15) VALUE ‘C0O’~ ‘.
03 FILLER PICTURE X IS ) VALUE ‘8010 ‘.
03 FILLER PICTURE XIS) VALUE ‘0013C ’.

03 FILLER PICTURE XIS) VALUE ‘C035 1~~

03 FILLER PICTURE XI S) VALUE ‘0008 ‘.

- 03 FILLER PICTURE X IS) VALUE ‘F007 ‘.
01 DUMMY REDEF INES M*J.ID—TBL.

03 MAJ PICTURE X IS) OCCURS 14 TIMES.
- 7? INOX PICTURE 99 VALUE ZEROS.

77 RULESCOOE PICTURE 9 VALUE ZEROS.

- 77 EROR PICTURE XIII ) VALUE ‘ HAS NO RULESCOOE. ’.
01 g—P—TBL .

03 8—P OCCURS 50 TIMES.
- 05 FILLER PICTURE *144).

OS B—P—ID PICTURE XI?).
— - 05 FILLER PICTURE XII9).

- 01 000P-TIL.



_
- ---- —— -—-_ _ _ _ _ _ _ _ _ _ _ _ _ _

03 0009—REC OCCURS 150 TIMES.
05 FILLER PICTURE X l ’ s ) .
OS 000P-REC—ID PICTURE 5(7).
OS FILLER PICTURE 5(2).
05 0009—MAJ—IO PICTURE XIS) .

OS FILLER PICTURE X I I I ) .
0% DOO9—MZN— ID PICTURE 5(44).
0% FILLER PICTURE 5 ( 14? ) .

01 HOLO REC.

03 FILLER PICTURE X I ’ .)  VALUE SPACES.
03 HOLD—In PICTURE XI?) VALUE SPACES.

03 FILLER PICTURE *169) VALUE SPACES.
01 0029—TIlL.

03 0029—PEE OCCURS 50 TIMES.
0% FiLLER PICTURE Xl’s).
0% D029—REC—I0 PICTURE X I7 ).
OS FILLER PICTURE X (2).
05 D029—MAJ—IO PICTURE XIS ) .
OS FILLER PICTURE X C I I ) .
OS 0029 MIN— ID PICTURE *144).

05 FILLER PICTURE Xl’s?).
PROCEDURE DIVIS iON .
WRTF IN.

OPEN OUTPUT OUT—DATA.
¶ ENTER FIXTIL. WIT H OUT—DATA.

IF DOLLAR SWT EQUAL TO 1

CLOSE INCARO S
GO TO RYN.

i IXT FIN.
MOVE ZEROS TO RULCSCOoE .
MOVE ZEROS TO INDX .
MOVE ZEROS TO WY.
MOVE ZEROS TO IDZ .

MOVE HOLD—B EE TO IN—NEC.
MOVE HOLD—ID TO RE C—ID—HL3.
GO TO ANAL.

6EGIN .
READ INCAROS AT END GO TO EOF—DTA .

IF REC—ID NOT EQU AL TO REC— I~)—HLDGO TO SAV E—REC .

ANAL.
M OVE ZENOS TO CHK—SW T.
PERF ORM CHECK—MA JOR— ID VARYING IDS FROM 1 BY 1 UNTIL

lOX EQUAL TO 15.

IF CHK— SWT EQUAL TO ZEROS
GO TO RFG!N.

IF MA J—lD FQUAL TO ‘0009 ‘ AND NIN—ID EQUAL TO ‘0029’

Ac)D 1 TO IDZ
MOVE IN—REC TO 0029—REC (IOZ)
GO TO BEGIN.

IF MAJ— I0 EQUAL TO ‘0009 ‘

*01) 1 T(’ IDY
MOVE IN—REC TO 000q—REC (IDY) - -

GO TO BEGIN.
AOL) I TO It-lOX.
MOVE IN—REC TO B—P lIMOS). - -

IF MAJ — ID EQUAL TO MA .J (2)
M OVE 1 TO RULESCODE .

GO TO BEGIN.
CHECK—MAJOR—ID.

IF MAJ— IL) EQUAL TO MaJ (loX)

MOVE 1 TO CHK—SWT . - 
-

SAV E— NEC.
M OVE IN-1CEC TO HOLD REC.
IF RUC.ESCODE NOT EQUAL TO ZEROS

GO TO NXT—B—P .
IF ZNDX NOT EQUAL TO ZEROS

DISPLAY B-P—ID (1). EROR

GO TO NXT—FIN. - J
IF IOZ NOT EQUAL TO ZEROS

DISPLAY D029—REC—ID (1). EROR
GO TO NXT—FIN.

IF lIl Y NOT EQUAl. TO ZEROS —

DISPLAY 0009—REC IO (I) . CROR
GO TO NXT FIN.

IF IPIOX EQUAL TO ZERO - -

SO TO D029 011T.
MOVE B P  lIMOS) TO TeL—LI NE.
WRITE OUT—REC.

-- 7- - - - -  
~~~~~~~~ - _ -
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J I
SUBTRACT 1 FROM INOX.

-
• 

- 
- 60 TO N*T—B—P .

-• IF 101 EQUAL TO ZEROSI 0029—OUT.

GO TO 0009—OUT.
MOVE 0029—REC (IDZ) TO IlL—L INE.
WHITE OUT—REC.

-~ SUBTRACT 1 FROM IOZ.7- 
GO TO 0029—OUT.

I - 1)009—OUT.
— - IF lOT EQUAL TO ZEROS

-. GO TO RIM .
MOVE 0009—REC (IOfl TO TBL—LINE.
WRITE OUT—REC.

- - SUBTRACT 1 FROM lOT .
I • •~• - s s  GO TO D009—OUT.

RTN .
MOVE DOLLAR—LINE TO TOL—L INE .

- — 5  WRITE OUT—REC.
- • W R ITE OUT—REC.

4. WRIT E OUT—REC.
— CLOSE OUT—DATA.

- - ENTER RETURN—LINE WRTF IN .
ENTER COBOL WRTF Ipt .

- - OPNCDS.
OPEN INPUT INCAROS.
ENTER FIXTRL. WITH INCARDS.
OPEN OUTPUT OUT—DATA.

— — ENTER FIXT IIL , WITH OUT—DATA.
¶ READ INCAROS AT END GO TO EOF—DTA.

• . 
READ INCARDS AT EPID GO TO EOF—OTA.
MOVE IN—PEE TO HOLD—REC.

- MOVE HOLD— ID TO R(C—1O—HLn.— — MOVE IN REC TO IlL—LINE .
WRIT E OUT— REC.
CLOSE OUT—DATA.• • ENTER RETURN—LINE OPNCDS.

U - ENTER COBOL OPNCOS. -
EOF—OTA.

- 

- MOVE 1 TO OO LLAR—SWT.

;••~ 
•

~: ~~~

* . 
GO TO 0029—OUT.• CU~ O4. COMP ILATI ON COMPLETED TIME O O ZOO

- 5—

• •5

U - 
WSPURT R P510620

~.NhOR CC LOC FFJKO YYYYY MIS ML CARD LA BEL STATE MENT SM 10050
. EDEF*FIXTBL

00 00000 ~ iO OO 00000 FIXTB L ENTRY
QUO UI 12710 00000 00 ENT*87’L (%—I)

- - 00002 1261? 00000 ENT .86*LIB7)
00003 11000 00322 LP2 ENT*A*322

- 00004$ 515026 00005 RSESSETsUIAG,5)
0u005 10000 77766 ENT.Q.7??66
00000 ‘.1.026 00005 MPL.LP*U116+5)

• — 00007 10000 000144 00 PIJTSSR1.Ulfl6+L1D )
- 00011.. 155026 00013

0001 1 10000 00032 00 PUT$SP2*L1R6+I1D)
- - 00012 144016 00013

• 0u013 61010 00000 00 EXIT

— . 00014$ 61000 00000 SRI ENTRY
00015 271400 0012’. SUfl .0S1215.QZERO

I 00016 61000 00021 00 JP.SRIA
4 -— 00017 11000 00000 CL*A

00020 81010 000144 00 EXIT
- 00021 10000 00003 SPIA NMSG BFH ERROR

• - 00022 12700 0002’. 00
00023 61000 00027 00

- - 000244 03223 01405
00025 05071 31505
00026 12272 721.27

• 00027 65020 00136
- 00030 12000 201406

- 00031 61010 0001’. 00 EX IT
- - 00032 61000 00000 SR2 ENTRY

00033 11000 00000 CL*A
- 0003’. 61010 00032 00 EXIT

.1.0*0 ISMY PROe.DCPASSI
- a~ NU 

— - • - • - • --• - — -— - -~~~~~•~~~~~~~~~~~~~~~~~~~~~~~~~~ -------• 
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F O R T R A N  I V  C O M P I L A T I O N  ?0222Sj

C MAIN OVERHAUL CALCULATION PROGRAM

COMMON FIIN,FSC .NCC.MOLCD .UNISSU.RLJLSCD.COGSYM.APPCD,MNTCD.B,

1 A5~~AC .APPAQ ,PRPL ,QNTSYS,CDNNCD .FSCM,SRCCp, ISUNPP.QNTAP.NUM8ER,

- 
- 

2 RNK .MRt - .PCAP. RPF .JND LCD.JCD,INP,IOUT.IHOLD,INDLTP,!FNSYP.IFINAL.

is JTA P2R.ITAP IR.ITA P2R ,NHOt.D,NI R.N2R,NFIN,NMDLS.LB L K .AAA ,AA B ,AA C.

S NF INS.NYYY. INSUR ,AAD .AAE,AAF.OMLS .RRRQNT.ARPF ,AMRF,APCAP.IQT .

b WEIIOUT.ZTMTCD ,COST .PL.SYSALC.OALC.TPP ,T,NFINAL.NJ2.JI4OLD.LCRTCD

iNTEGER FIINI2) .FSC .NCC .MDLCDI2 ).UNISSU .RULSCDI3).COGSYM

INTEGER APPCO IIO.55 ,2).MNTCDI2) .*PPAC (1O,2),ApPAQI10 ,2).pRPL (jo)

INTEGER QNTSYS.CUMNCD.012. 5).FSCMI2).SRCCD.ISUMPP.QNTAPI10 .ls )

MEAL MRF.NUMOEN

ZNTEGEM JMDLCDI2 .1000).JCOI2.10) .IQTII000)

DIMENSION NUMBER (I000).RRRIIO .I4).MRFIIO.44 ).PCAPUO.44 ) ,RPFI1O)

• C *E~ 1. AT:2. AR :3, AR:’.

CALL INIT

..R IT EIIUUT.1052)

C b-u S LOOP REAL) ALL FIlMS AND MATCHE S THE QUANTITY TO THE FIIt~

00 195 LJKL :1.NFZNS —
CALL GETFIN - -

C IF THIS ITEM IS A CONSUMABLE . JUST WRITE IT IN THE OUTPUT FILE

IFIMUL$C D I 3 ) — N Y Y Y )  52 ,62.75

6~ CONTINUE - -
URI1EII TAP IR) t-IIN .ITMTCD.FSC ,NCC .FSCM.MDLCD.UNISSU .RULSCO.COGSYM.

1 COST.PL,WEHOUT .APPCD ,MRF .RRR ,PCAP ,P-’NTCO.0NTAP,R~F.

2 QNT SYS ,CDMNC IS.AAA .AAB.AAC ,AAD .AAE .AAF.B.SRCCO .TSUM PP ,

3 AMRF ,*PCAP ,AHPF ,JCO . INSUR .LCRTCO

Nlk:NIR,i

oo to 195

7~ COP.IIM*

C C ALCULATE THE AT APPCOOES AND OUTPUT THE AT ITEMS TO IHOLD

• CALL ATCALC

C END THE. AT LOOP

190 CONtINUE

55 CONtINUE

IF(NHOLU) 616,816.615

615 CONt INUE

C REWIND AND SWITCH UNITS

REW IND IHOLD

REWIND ITAP2R 

~~- -- - 7- 



• - 
REWIND JTAP2R

IT:ITAP2R

F I 1TAP2R:JTA P2R

JTAP2R IT

C THiS IS THE MAIN AR NESTING LOOP

- DO 58 I 1.NHOLO
a

READII HOLD .$010) JMOLCOI1.I )IJMDLCD(2 .I),NUMBER (I) .IQTII)

S’s CONT INUE

- 

- 

- 
55 NMULS:N+40L0

REWIND IHOLO
I

-• - C SURT THE PREVIOUSLY PROCESSED APPCOOES

CALL SORT (JMDLCD,NM1)L5,NUM$ER ,IQT)

N2K:NJ2
4•

I-iJZ:Q

¶ —— DO 60 JKL 1,NZR

s-s CALL AR CALC

60 CONTINUE

ole CONTINUE

5 5 IFINJ2) 79.79.951

- 
951 IFINHOLU ) 76.76,55

‘5
S. SHOULUNT EVER GET HERE——MEANS CIRCULAR NESTING OR SOMETHING SIMILAR

— — 70 IRITE(IOUT,1316)

• • 131b FOIIMAII1HO.l .HOOPS)

CALL AR EROR

79 CONTINUE.

REWINL) ITAPIR

-; — — NEW1NO JSSOLD
• 

- 
C NOW THE CONSUMABLES

• S NMLjLS NFINAL

• 00 700 IKL I.NFINAL

ME AD(JtI OLD .lDiO) JMDLCO (1 .IKL) .JMOLCDI2 .IKL) ,NUMBERIIKL ).IQT(IKL)

700 CONTIIIUC

• — CALL SORT(J MOl. CD,NMOLS.NUMBER,IQT)

DO BOO IKL :l.N1R
U .

CALL APCALC

• 800 CONTINUE

- 101’s FOHMATIA’. ,A3 .Fl5 .5,Il0)

1050 FOMMATIIOX ,A ’..A3,Fi5.S )

7 - 1051 FO$IM AT I/ I20* .A44. A 3 . IS0 ))

- 1052 F OSuMAT IIPSI )

.RIT EIIOUT,1313) NF!NAL

1313 FOPSMAT (IH1.AM NFINA L. 110)
- 

PIEWINO I.

7- - w * ITE I8) NEINAL

STOP
£140

U LI4I . 

- -  ~~~~~~-~~~~~- • - - - 7 -
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: , F O R T R A N  I V  C O M P I L A T I O N  10222 5.1 
- -

:H SUbROUTINE AREKOR

- 

a COMMON FI1N,FSC .NCC. MDLC0 .UNISSU .RULSCD ,COGSVM ,APPCD,MNTCO,B,

1 APPAC .APPAQ.PNPL .ONTSYS .CQMt-4C0,FSCM.SRCCQ , ISUMPP .-ONT*P.NUMBER ,

2 N51K ,NRF.PCAP ,RPF.JMDLCD,JCD.INP .IQUT ,IHOLD ,IMDLTP ,TFNSTP ,IFINAL .

I. JT~P~N , ITAPIR. ITAP2R .NHOLD ,NIR.N2R,NFIN .NMDLS ,LOLK,AAA .AA8 ,AAC ,

5 N)- ZNS.NYYY , INSUR .AAD,AAE ,AAF ,OHLS, RRRQNT,AR PF ,AMRF ,APCAP. IQT ,

0 WEMOUI , ITMTCO ,CQST .PL .SYSALC,OALC ,TPP,T .s~FINAL ,NJ ~~,jsuOLU,LCRTC~

1l-f l t GER FI15412 ) .FSC .I9CC,MDLC D(2) ,UNISSU,RULSCDI3) ,COGSYM

INTEGER APPCU (10 ,’4.2).MNTCOI2) .APPAC (1 0.2) ,APPAQIIO .2).PRPLI1O)

INTEGER t)NTSYS.CUMNCD ,b12 , 5),FSCM12).SRCCD ,ISuMPP ,QNTAP I1O.14) • -
HEAL MNF ,NIJMUEk

DI MEN SION NUMBER (1000).RRR (LO ,’.) .MKF(jO ,55) .PCAP (1O.4s).RPV(lQP

DITEGER JMDLCO (2 ,l000 ).JCDIZ ,LU ) .IQT IL000)

MEwINU .JTAP2R

~)O o0O I :l,t4J2

REAOI.JTA PZR) FIIN ,TTNTCD.FSC ,NCC ,FSCM .NDLCO ,UNISSU.RULSCD .CO .,SYM .

I ~SjST,PL ,WEROUT.APPCD ,MRF ,RRR ,PCAP ,MNTC0 ,ONTAP ,PPF.APPAC .APPAQ ,

2 0p .LS.uHTSYS ,CDMNCD ,AAA.AAB ,AAC ,AAD .AAE,AAF.B .SRCCD .ISUM PP , - -
AMN F .AP CA P ,ARPF ,JCD ,INSUR ,LCRTCD •

~1
..JMLuLCDII . I) :MDLCUI1 )

JMDLCL)12 .l) MDLCUI 2)

b OO CONTINUE -j
REWi N D JTAP2R

CA LL SONTIJMDLCD,N JZ ,NUMIIE R. IQT)

00 500 JKL I.NJ2 
7- -

Rt.AO(JTAP2R) FIlM. ITMTCD .FSC .NCC .FSCM .MDLCO ,UNISSU,RULSCD ,COGSYM ,

1 CUST.HL ,WEKOUT ,API’CO ,FtRF,RRR ,PCAP.MNTCO.QNTAP.PPF ,APPAC.APPAQ, 
- 

-

2 O,,LS,ONTSYS ,COMNCD.AAA.AAB ,AAC ,AAD .AAE.AAF ,B.SRCCO ,!SUMPP ,

3 AMRF .APCAP ,AKPF. JCD. INSUR .LCRTCD

i O ~ DO ‘sOil 1:1.10

IFIA PPCDII , 3,1) LBLK ) ‘.07.4406.407

‘sO b IFIAP PCO IL,3 ,2) LRLK ) 1507,4408,4407

‘.07 CALL SEARCH (JMQLCO.PJJZ ,APPCD (I.3 ,1 ).APPCO(I,3 ,2)ØINOX.IERROR )

IFIIOIRuR ) ..l5.’sU8 ,415

‘.16 CONT Z NUE

WRITLIIOUT ,16114) FIlM ,APPCOII.3 .1).APPCDII.3,2)

161” FONMA TI1HO ,5PWIIN .A3.A’5.20H HAS AN *PPCODE TO • A*,A3.

1 355-5 WHICH IS NOT IN THE DATA PACKAGE I

‘sO’s CONTINUE

--
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600 CONTINUE

STOP 9999

- - 
- 

END
NE I-IL)

~
• 
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F O R T R A N I V  C O M P I L A T I O N  70222 5.1
— S

SUbROUTINE INIT

COM MON FIIN ,FSC .NCC ,MOLCO ,UNISSU,RULSCD,COGSYM.APPCD ,MNTCD ,8 .

• . 1 APPA C,APPAQ.PRPL,ONTSYS.CDMNCD,FSCM,SRCCD. ISUMPP.QNTAP.NUMBLR,

2 RHR .I4RF,PCAP .HPF ,JMOLCD ,JCD ,ZNP .IOUT .IHOLO ,IMDLTP,IFNSTP .IFJNAI.,
S .

44 JTAP2R ,ITAP1R .ITAP2R .NHOLD .N1R.N2R ,NF IN ,NMDLS ,LBLK .AAA .AAB .AAC .

— - 5 NFLNS.NYYY. INSUR,AA D,AAL ,AAF ,OHLS,RRRQNT.A RPF.AMRF,APCA P,IQTa

• • 6 WEROUT ,ITMTCD.COST ,PL ,SYSALC ,OALC ,TPP .T,NFINAL .NJ2 ,JHOLDPLCRTCD

— - INTEGEII FIIN(2),FSC ,NCC,MDLCD(2).UNISSU.RULSCD(3),COGSYM

- INTEGER APPCD (1O .l5,2) ,MNTCD(2) ,APPACIIO ,2),APPAQIIO,2) .PRPLIIO)
• -

INTEGER QNTSYS,COMNCD ,812 . 51.FSCMI2),SRCCD ,ISUMPP.QNTAPIIO,’s)

• - REAL MRF .NUMBER

- 
INTEGER JMOLCO (2,1000),JCDI2.1O),IQTII000)

DIMENSION NUNBIRII000),RRR (10,’s),MRF(lO .lI).PCAP (IO.’s),RPF (lO)

- 
C lOUT: PRINTER

. C INP: CARD READER

C 1MDLTP = OUTPUT TAPE OF OTYSYS

- C IFNSTP: OUTPUT TAPE OF PASS 1

- C ITAP1N = SCRATCH DATA SET FOR CONSUMABLE FIINS

• - C ITAP2R : SCRATCH DATA SET FOR FIlMS WITH AR APP cODES 

- •  A
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C 11401.0 Z SCRATCH DATA SET FOR SAW INS MODEL CODE AND NO. OF 0141.5

C IFZNAL. z THE FINAL OUTPUT TAPE

INTEGER Bl.ANKS,NOYCS

• DATA NOYES ,’.HNYYY/ ,BLANKS ,’.H / -

I NYYYV-4O Y ES

LBU1.:BLANKS
7-, 

INP:1

IOUT:2

- 
• 

1NUM IS
- 

IHOLD:9

IFPuSTP:5 
L

IF1NAL:b

JTAP2R; 10

JHOLL):11 -

ITAP1R :7 (
- 

ITAP2R b

- I NFINAL O -•

- NHOLD O
a-

4 154:0

- N2R:0

C Ti-sESE ARE AIRCRAFT PLANNING DATA r

C OALC IS THE NUMi~ER OF OVERHAULS PER AIRCRAFT

REA O( IMP. 1002) TPP.OALC. SYSALC

1O0~ FOH MA TI3FIO.3)

C NFINS IS OUTPUT BY THE MAIN FIlM PROGRA M 
I

REWIND .1HOLD

READIINUM ,1301) NFINS

1301 FOHMAT I2I1O )

- • RETURN

END -

SEMI.,

I

I
- 



- _-- - --

~~~~~~~~~~

—

~~~~~~~~~~~~ 

.‘-— • ——- -7-- - - - - - - --i
~~

- 7- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~1

r 

WI-UN I PR0612

F O R T R A N  I V  C O M P I L A T I O N  70222 5.1

SUBROUTINE GETFII4

COMMON FIIN.FSC .NCC.MDLCD.UNISSU,RULSCO.COGSYM ,A PPCD,MNTCO.B,

1 APPAC ,APPAQ .PRPL,ONTSYS .CDMNCD .FSCM,5RCCO,ISUMpp,ORTAp ,ptJ,~~~R ,

~ RRR .MRF .PCAP.RPF .JMOLCD, JCO .INP,IOUT,IHOLD.IND1.TP,IFNSTP.IFINAL.

— is JTAP2R.ITAPLR.ITAP2R .NHOLD.NIA,N2R ,NF DJ .NMOLS,LBLJC.AAA .AA 8,AAC.

• 
- - 5 NFINS.NYYY . 1NSUR.AA D.AA E.AA F,OHLS.RRRGNT ,A RPF.AM RF.A PCAP.IQT,

o ILHOUT.ITMTCD .CQ$T,PL.SYSALC,OALC,Tpp,T ,PfINAL ,NJ2.J40(.D,LCRTCQ
• 

- INTEGER FIINI2).FSC .NCC.MOLCD (2),UP4ISSU,RULSCD(3),COGSYM

INTEGER APPCD (lO ,44.2) ,MNTCD(2) .APPAC (10.2).APPAQ (1O ,2) ,PRPLIIO)

INTEGER QNTSYS ,CDMI9CD,B(2, 5),FSCMI2) .SRCCD.ISUMPP.ONTAPUU,’s)

REAL MRF.NUMBER

DIMENSiON NUMBER(100 0).RRR (1O.44).MRFI1O .4$) ,PCAP(j0 ,4),RPF(1O)— _ INTEGER JMOLCD (2 ,1000),JCD(2,j0),IQT (1000)

INTEGER ONE .TWO ,SIX,SEVEI4.A .B

DA TA BCONST/IHB /

DA TA ONE/IHI/.TWO/1542/.SIX/INb/,SEVEN/2547/ ,A/IHA,

RLACi (ZFNSTP) FIIN .ITMTCO ,FSC ,NCC .FSCM ,MDLCD ,UNISSU .RULSCD .COGSYM .

- 1 COST ,PL .WENOUT .APPCD ,MRF ,RRR ,PCAP.MNTCD .QP4TAP.RPF.APPAC.APPAQ,

CDMNCD .b .SRCCD. ISUMPP. INSUR.LCRTCD

- U —

C JCD IS THE APPCOL)ES SAVED FOR PRINTOUT IN THE NEXT PROGRAM

00169 1:1.10

.JCD(1,l):LBLK
•5

159 JCDI2 .I) LBLK

- QNTSYS:0

• • ARPF:I)

A MR F : 0

OHL S O

APCA P O

— . RRRIèNT:O

• C FIND A PR INTOUT VALUE FOR RPF ,MRF.AND PC/AP

h O  261 1:1.10

IF (KPFII)) 261.261.262

• • 261 CONTINUE

I10 T0 26’.

262 ARPF RPF II)

264$ 00 266 121.14

- . DO 269 .1:1.10

- 
IF (MRF (.J.l)) 265.265.268

266 CONTINUE

- - — -7-- •7-~~~~~~ - -• --~~~~~~~~~-- 7-7- -
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266 COIsIINUE. -

00 10 269 
-

-

.~6b AMNF :NNF(J.I) I ( -

269 CONTINUE

DO 272 1:1.’.

uO ~71 .1:1,10 - -

LF IPCAPIJ .I)) 271.271.273

27 1 COI-oIINUE

-
~~ 27~ LOIiT INUE -

uO TO ~75

273 APCAP:PCAPIJ,I . -
27~ COt -s1I14U1

T I S. s INSI T*s~ APPCOOES ARE Tpit. ALLOWANC E LIST ITEMS

uO 20 1 1=1 .10

IF I APPAo(I ,2)—OI4. ) 204,208.20’.

20’. IF(APPA G(1. 2 )—SIX ) 205.208.205

205 IF (APS’AGII .2)—8 207.208.207 
-

20 7 CO NTI4 UE

Os) TO 211

20’s COk1I4UE

- 
-~

.1
JCD(1 .1):APP*Q ( 1.1)

JCD(2 .1):APPAO(1.2) 
• 

-

211 CONt INUE

DO 220 1:1.10

1F tAPPAU (I.~~)—T *O) 212.210.212

212 IF1A P~ AO(I.2 )—SEWEt J) 213.219.213

.13 IFIMPPAQ (I.2)—UCOI-1ST)220 ,219 ,220 -

22u COI~I I~IUE

60 10 225

- 
.• 219 COI~1IlUE

— JCUI 1 .2 :APPAU(I ,1) -

JCh,12,2) APPA Q ( 1.2)  - J
225 CQNTIIIUE.

S. GET ALl .. AVAILA b LE (uP 70 10) *PPCODES FOR PRINTOUT

DO ci? .1:1.4 - - -
DO ob 1:1.10

IFIAPPCU(I.J ,1)—LRLII ) 65,744.65

75 IFIAPPCOII.J,2 ).LULII ) bS.66.6S •

61. 1* :IX.1 _ -

-• — -~~ — — — - -~~~~~~~~ - - --——7- - - 
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J CD(2 , IX ) :A PPCD( I.J. 2)

I J CD(1,IX) AP PCIJ( I.J.1)
- ~ I

-~~~ 
I IFI IX— lO) 66.68.’s8

60 CONTINUE

~ 1- 67 CONTINUE

-• -: - • 00 CONTINUE

UO 177 1:1.10

55 173 IFIAPPAC (I.t)—L8LK) 175.1714.175

17’. IFIAP PACII .2) LBLK ) 176.176.175

175 IX :IX.1

IF IIX—l O ) 176.177.117

i 176 CONTINUE

55 JCUII.IX) APPA C IZ.1)
• 

JCD(2 .IX) :APPAC(i,2)

177 CONTINUE
5•

AAA O

AAB O

AAC:O

AAD:O

- 
AAE:0

u- b

4 .

- - S
AAI :O

QNT S’rS:0

70 CONTINUE

RETURN

END

a .

a .

-
I-. 

~
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F O i S T K A  I V  C O M P I L A T I O N  70222 S .i

SUUNOUTII,E APCALC

~OM.4OH FIIN .FS( .NCC .MOLLU.UNISSU .RULSCO .COGSYM ,APPCD ,MNTCD,B.
.7--.

1 AP’PA C.*PPAQ.PkPL .ONTSVS.CDMNcD,F5C ps .SR~~~~. ISUMPP.ONTAP,NUMBEH.

2 R54M.MNF,PCAP.NPF,JMOLCD .JCD.INP.IOUT,IHOLU ,IMDLTP .IFNSTP .IFINAL ,

Is JTAI~2R.ITA P1R. ITAP2R.I4HOLD.N1R .N2R ,NFIN.NMOLS. L0L K.AAA ,AAB. AAC .

S NFA N S.NYYY.  1NS UN.AA U.AAE.A AF. OHL S,RRRONT.ARPF ,AM RF.A PCAP .IOT . --
ci WLMOUT.IT\STCO.COST.PL.SYSALC ,OALC ,TPP ,T.NFINAL.51J2 .JHOLD.LCRTCO

INTEGER FIIN (2) .FSC .NCC.MDLCD(2).UNISSU ,RULSCO (3).COGSYM

INI tGEK APPCO I1U .’4.2).MNTCfj(2) •APPAC(1O.2),APPAQ(1O,2).PRPL (1o) I -

INTEGER ‘sNTSYS.CDMNCD .8(2. 5).FSCMC2) ,SRCCD. ISUMPP ,ONTAP(1o, ’s)

REA L MMF,tflJMDEI.

-
~ 

IN TEGER JMDLC&12.l000).JCfl12 .10).IQT (1000)

IJIMLNS1 UP4 NUNBLR (1000).RRR (iO.44 ),MRF (1O .’s).PCAP(jO.ls) .RPF(iU)

DA1 A 0/1540/

READ(1T AP I R)  I. IIN, IT MTC D,FSC,NCC,FSCM.MD L CQ.(JN ISSU,RULSCO,COGSyp ~.

1 cOST .PL. SEROUT ,APPCD.MRr .RRR ,PCAP.MN TC (~.QNTAP.RPF ,

OI4TSYS .(DMNC (1.AAA .AAB.AAC ,AAD.AAE .AAF .B ,SRCCD.I SUMPP .

3 A .- RF ,AP CA P,A I4PF ,JCD. INSUP,LCRTCD

‘SIL1.:0

— RRNs ,P,t:~

— *AL:0 - -

AA D U

A Al.. LI

,..NTSYS:0 - -

1F (Zf~4TCl—2 710.710.600

ci0~ 1F(,,DMNCO—0 ) 610.620.010

bill ITM TCD:l

~O TO 710 
1

-

~2u IT M TC~ :L —
710 1.0 720 1:1.10

IF (sPf’CDII .’.,l)—LBLK) 712.711.712

711 1F (APPCDII.’ ..2)—LbL~ ) 712.720.712

?1~ CONtI NUE

cALL S&ARCH(JMDLCD.NMOLS .APPCD (I.’.,1),APPCO(I.’s.2) .INIX,IERROR) -~
IF I1LHM ON) 719.713.719

713 CONTII4UI.

(e NTS YS :WII T SY S+ IOT ( I I IOX )SOP I IAP ( I.’ .)

AAL :AAE ,NUM IIER (IPSDX)SPCAP (I,14)SQVITAP (I.W)SRRR(I ,N )

AAD: AA b , 1OTt1N ~ X ) S  ONTAP I1.’ s ) .PCA P( l , ’s ) .MRF( l . ’s )
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• I
• - I IFIITMTCD 1) 718.718.7114

- C bASE CONSUMABLE

- ~- • 7115 CONTINUE

1417 AAB :AAB ,MRF (I,’s)S QNTAP(I.14) SIST I INOX)

- 
1010 FOIIMAT(1H0 ,3HAAB.F15.S,2X.3HAAD,Fl5.5,2X,3HAAE.F15.5.2* .3NGNT,I1O)

(10 TO 718

- - 719 WR 1TE(IOUT.3716)A PPCD(I. is.1 ) .APPC D( I.14.2),FIIN(1) .FIINI2)—— 371~ FOKMATI1HO.2OHCOULQNT FIND APCOOE •A14 .A3.tOH FOR FUN A3 ,A4s )

- - - 

- 

u-a  718 CONTINUE

72U CONTINUE

00 807 1:1.10
- - a.

IFIAPPCD (I,1 ,1)—LBLK ) 800.801.800

- - - ô0l IF (APPCDII ,1 ,2)—LBLK ) 800.807.800

I 

~ 
800 AAE :OALC.PCAPII,1 ).ONTAPII .i)SRRR(I ,1) + AA E

S1NTSYS :QNTSYS • ONTA PU. ’l)

AAO:AAD+ QNTAP (I,1).PCAPIT .1).MRFII.1)

IF (ITMTCO 1) 807.807.803
- 

— — 803 AA B :AA B+ MRF( I.1)*ONTAP( I. l I

807 CONTINUE
s - k

RITE(IFINAL ) FIIN ,IIMTCD ,FSC ,NCC ,FSCM ,MDLCD .UNISSU ,RULSCD .COST ,

::
- 5•

- S
1 PL .NEROUT ,QNTSYS,SRCCO.MNTCD ,CDMNCD. ISUMPP ,RRRONT .B.AAA.SiAB.AAD .

2 AAL ,AAF ,AMRF .ARPF ,APCAP~INSURDaiCOSLCRTCD1C0 SYM

— — I-iF INAL :NF INAL $1

- RETUR N
.5

END

• U

_
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SUbROUTINE A NCA LC
a 

COMMO N FIIN .FSC.NCC ,MDLCD ,UNISSU .RULSCO.COGSYM .APPCD ,MNTCD,0 .

I Al~PAC .A PPA 0.PkPL.0tITSYS .CDMNCD .F5CM.SRCCD ,ISUMPP .GNTAP ,NUMftER ,

2 RNR .MKI ..PCAP .KPF ,JMOLCD ,JCD.INP.IOUT ,IHOLD.IMDLTP .IFNSTP.IFINAL,
.~- - 4$ JTAP2K ,ITAPIR.1TAPPR ,NHOLO .N1R .542R ,NFIN.NMDLS. LBLK.AAA .AA 6.AAC.

S ‘l~ iNS .NYYY . INSUR ,AAD.AAL .AAF,OHLS ,RRRQNT ,ARPF ,AMRF ,APCAP .I9T .

ci dIEROUT . ITMTCO.COST .PL ,SYSALC.OALC ,TPP .T .NFINAL ,NJ2 ,JssOLD ,LCRTCD --
INTEGER F IIN( 2),F5C,NCC,MflLCOS2) ,UNISSU ,RULSCD(3),COGSYM

INTEGER APPCU(1O .’5.2),I4IiTCL,(2) .APPAC (10.2),APPAGI1O .2),PRPL (10)

INTcGEK t~S4TSYS .CLMNCD .L,j2, 5).FSCM(2) ,SRCCIj.I$SJMPP ,OUTAP (L0,4)

ISEI.L -IRE .4lUMULI~
INTEGER .JMOLCD(2 .1000),UCO(2 ,I0).IDT (1000) 

- —

DIMEt4SIUN NUMBLN(1000).RRRI1O,l4) .MREUO.le).PCA P(1O , ls) .RPF( 10)

4)j.o(1TAP2K ) ~ IIN .ITMTCO.tSC .NCC .FSCM.MOLCD .USIISSU .RULSCD .COGSYM.

1 COST ,PL ,SENOUT ,APPCD ,MRF ,RRR .PCAP .MNTCO ,ONTAP.RPF .APPAC .APPA O . - —
2 Ul.LS.LINTSYS,CDMNCD .AAA ,AAB ,AAC .AAD .AAE .AAF ,B ,SRCCD . ISUNPP.

3 AMR F.APC A P ,ARP F .JCD .IP.SUR .LCRTCD

&FILTNTCU— ’s ) 406.1420.435 —

C TM ~5 15 A DEPOT NEF-A IRAB Lt. - -

44 06 DO ‘.16 1:1,10

IF(AP PCD(I.3 ,1)—LBL K) 4407.4406.407 
-

‘eOci IF ls ~tPPCD (I.3.2)—L8L V ) 4407.415.407 -

‘407 CALL SEARCH(JMCLCD ,lIIIDLS.APPCO (I,3.i).APPCO (I.3 .2).!NDX.IERROR ) 
- —

IFUERKOR ) 415.408.415 
-

‘.0* APPCD (I,3,i):LbLK

APPCD(1 ,3 .2) LL,LK -

oNT~ YS:0NTSYS+JQT(IP JOX )sQNTAP C I .~~) -
OHLS:OP,LS+NUI4BER ( INPX).HRR(I.3) .QNTAP (l.3)*PCAP (1.3)

T :Gi.TAP( I.3)sMk~ (I,3)SIOT (INDX)

AAD :AAD +TW PCA P (I.35 -

AA B:AAb +T -~~

‘.11. CONTINUE 
- -

60 TO ‘.60

C T.ilS IS A bASE—DEPOT REPAIRA BLE

‘e2u DO 1428 1:1,10

IFIuPPCUII ,3.1)—LBLK ) ‘.22,1421.1422

1421 IF(APPCD(I,3.2).t.BLK ) ‘s22.1s28.’s22

‘.22 CALL SEAI4CHlJMOLCD ,NM0LS.APPCD(I.3,1),A PPCOlI ,3,2).INO X~~1ERROR)

IFS &LRS4OR ) ‘.28.1424,1428

— - - - —

~

- -

~

-- - — - —-- --
~~~~~~~~~

—- - — —
~~~~~~~~~~~~~~—-~~~~~~~~

rn 
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11215 T:(1NTAPII ,3)SIGT (INPX)
- 

QNTSYS:GNTSYS+1GTIINOX) .GNTAP ( 1.3)

AA B:AA B,TSNRFII.3)

a - AAA :AAA.T.ARPF

AA D AA D+TSPCAP (I.3)* MRF( 1.3)
- .5—

AAF :AAF+T.A RPF*PCAP(I.3)

OHLS:OHLS+NIJMBLR(INDX ) .RRR(I,3) SQNTA PII.3)SPCAP(I.3)

..-~ APPCD (1.3.1):LBLK

- 

- 
APPCD(I.3,2):LBLI(

‘.28 CONTINUE
- . 0

60 10 4450

C THIS 15 A BASE REPAIRABLE
- 

‘e 3b 00 1440 1 1.10

IF(APPCO(I.3.1)—LBLK ) 438.437.438
- .5.

‘437 IF (APPCD II.3 .2)—LBLK) 4438.440.1438
- ls3~ CALL SLARCH(JMOLCD ,NMOLS.APPCD (I.3.j).APpCD (I.3,2),INOX.IERROR)

IFIIERR UR) 4440.1439.440

-
~ — — ‘436 APPCD(I.3.1):LBLK

- APPCDII,3.2):LBLK
u - I

T:IQT IINDX)*GNTAP(I.3)*AR PF

S F

~

- - — ,JNISYS :QNTSYS+IQTIINDX)SQNTAP (I.3)

AAA :AAA +T

• 
AAF:AA F +T* PCA F(1.3 )

O 41.$:OHLS,NUMBLR(INDX).RRR(I.3) SQNTAPII.3)SPCAPII.3)
- S.

-• 14 14 U CONTINUE

— ‘.50 CONTINUE

DO ‘.60 1:1.10

IF(AP PCDII.3.1)—L BL K ) 4462.456.462
— 

‘.5* IFIAPPCD (I,3 .2)—LBLK) 4462.460.1562
• _5

- ‘460 CONTINUE

- C IF WI. SET HERE. THERE AR E NO M4~RE AR APPCOOES
- 

HRRQNT:OHLS.WEROUT

WRITE(.JHOLD .1010) MOLCDI1).MDLCD (2),OHLS,SNTSYS

• . WR IT E( IFINAL ) FIIN,ITMTCO.FSC ,NCC.FSCM,MOt.CD.UNISSU.RULSCD.COST.
- I . 1 PL .WEROUT,QNTSYS,SRCCD,NNTCO,CDMNCD.ISUMPP,RRRSNT,B.AAA .AAB. AA I) ,

2 AA I,AAF ,AMR F.ARPF,AP CAP. INSUII,.JCD,LCRTCD,COGSYM

NFINA1. NFINAL+1
- 

WR1TE(IHOL D.1010) MDLCDI1).NDLCD(2),OHLS,GNTSYS

- 1010 FOV (NATIA4.A3.F15 .5.I1O)
- 

NHO1.D:NWO1.O.1

_ _  A
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(10 TO 500

462 CONTDIIIE - — 
-

W RIT E(.1TAP 2 R) FIZN,ITIITCO.PSC .NCC.FSCM,MDLCD.UNISSU.RULSCD.COGSYM,

1 COST.PL.WE ROUT.AP PCD.MRF.RRR.PCAP.MNTCD,QNTAP .RPF.APPAC .A PPAQ, I

I OHl.S .(1NTSYS,COMNCO.AAA ,AA B.AAC ,AAD ,AA C,AA F.A.SRCCD.ISUMPP.

3 AM RF.APCAP.ARPF..JCD.INSUR.LCRTCD 
~

- 
- NJ2:NJ2.1

500 CONTINUE 
-

RETURN 
-

t END
SIc

r

UFUR I PR015

F O R T R A N  I V  C O M P I L A T I O N  70222 S.J -

SUBROUTINE SLAHCH(IARRAY,LX.IARG I.IARG2 ,NX. IERR I

C THIS SUBROUTINE PICKS PROM A 2 DIMENSIONAL ARRAY IA RRA Y (2 .LX).

C AN INIJEX NUMBER MX CORRESPONDING TO THE MATCH OF THE TWO ARGUMENTS

C IA HG1 AND IARG2. AN ERROR CODE IS SET IF THERE WAS NO MATCH—IERR:1. -

DIMENSION IA R RAY ( 2 . t O0 )

IERN :0 1—
MX = 1.8/2 • MOD ILX.2) 

-

LSILOW:0

LSTHI:LX.1

S CONTINUE

1~~ILSTLOW—L.STH1) ‘41.30.30

141 IF(LAR MAY (1.NX). IARGI) 1.6.3 1_i_ _ i

a IFIIA R*AY I2,NX)—IAR $2) 1.2.3 -
1 CONTINUE

IF(NX—1.STLOW ) 30.30.7

7 CONTINUE 1 ‘
~~ 

-

L ~
LSTI.0w:NX L ) -
AL*LSTHZ 4.STLOB .
N*:AIJ2. + .S

Ld~ 
_ _ _

— -7-——--- — 
— •—.----- —7---- -7-—- -•- ‘-_‘—~- —7---- —7- -7- -7--- — ------S- — —~- -~ — — — A
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- 

~ 
I NX=NX+LST1.OW

~
- - - 

~ 
GO TO S

-~~ I -,-
- 4 1 

2 RETURN

I ~~~ 
3 CONTINUE

~ - !- r1 
- 

IF (NX LSTHI) 8.30.30

i-:
-
; ~

- 
~~~~ 

a CONTINUE

. - . t LST,iI:NX

~ — — AL LSTHI—LSTLO I

~ 
a. NX:AL/g. + .6

S . 
_ _ 

NX :NX+LSTLOW

-
- - - 

- GO TO S
.5

30 IERR :i

— RETURN

— END
- - Nc.Ni.,

- .5

- s - a

~ 0

~ 
-I- .
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F O R T R A N  I V  C O M P I L A T I O N  70222 S4

SUBROUTINE SORT (APPCD.LENGTH.FACTOR .IOTY )

- 
C THIS SUIsROUT INE SORTS A 2 DIMENSIONAL INTEGER ARRAY CALLED APPCD FROM LOW

I a C TO HIGH . THE LOWEST BEING FIRST. TREATING THE ARRAY AS DOUBLE

• a C PRECISION. THE FIRST ELEMTNE BEING HIGHER. TWO ADDITIONAL ARRAYS,

C ATTR1ISUTES OF APPCD. ARE SWITCHED TO REFLECT CHANGES IN APPCD.

C FACTOR IS FLOATING POINT. IQTY IS INTEGER.
- • 

- - DIMENSION FACTOR II)
- . ~. . INTEGER APPCO(2 ,100).IQTY(1)

IOUT 2

IFLAG:O
• - IFIHST:1

- - 1LAST:LENGTH—1

- IF (L.ENGTS4—1) 550.550.501
F

501 DO 510 1:IFIRST ,ILAST

- .1:1.1

• 503 IFI*PPCO(1.I) APPCD(1,.J) ) 510.5014.505

5014 IFSAPPCD (2 ,I) APPCOI2.J)) B10.510.505

505 IT APPCD II .I)

APPCD(1.I) :A PPCD(1.J)

II’~~~ - 
-— ——-- ---- -—- —-~~~~~~~~~ — • - -• - - — —— ~~~~~~----- -~~~~~~ -~~ - - -----~~~~~~ — ~~~~~~ - - — - —  - ---—-7-
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APP(Ot1,J):1T

IT:APPCD42.1)

APPCD(2,I):APPCO(2,J)

APPCO (l,J):IT

IT : IQTY( j )

•~~1 1G1I(J ) : IGTYII)

IGTY ~ I): IT

T :FA CTQR(.J )

FACTO R ( .j) FA CTORU)

FAC TOR I j) T

IFLAG:1

610 CONTINUE

M:I LAST—IFIRST

IFI M ) 550.550.612

514 CONTINUE

IFLAG:0

r i DO 520 1:1.M

.J:ILAST—1

IFIAPPCD(1.K) -.A~PCD(1.J)) 515.514.520

1-
I

514$ IFIA PPCOI2.K) APPCD (2..J )) 515.520.520

515 IT:APPCO41 .K) 
- - 

.— 1

APPCDI1 .K):AP PCD(1.,J )

APPCDIL..1):IT I -

IT:APPCOI2,.J )

APPCDI2.J ) APPCD (2 ,K)

A PPCDI2.K ) IT

IT IOTY (J )

IQT I IJ ) : IGTY (K)

• - IaTy ck )= IT

T FACTOR IK I

FACTOR(K ): FACTOR (J )

F AC V OR I .1 ) sT

IFLAG:1

5214 CONTINUE

ILAST:1LAST—1

IFIMST:IFIAST.1

IFI1FI..A6) 550.650.530

530 IFLAS O
— 

GO TO SO1
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5514 RETURN

L-
~~ ~ 

- - END
- 

- 
. ~ WEND

- : _ ~

•

• ~ I. ~
. - 

-
~ • 
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: ~ ~~~~ 
SUbROUTINE ATCALC

COMMON FIIN ,FSC.NCC .MDLCD .UNISSU.RULSCD ,COGSYM .APPCD.MNTCD ,8,

1 APPAC ,APPAO ,PRPL ,QNTSYS,CDMNCD ,FSCM ,SRCCD.ZSUNPP,GNTAP.NUM8ER.
*5

2 RRR ,MRF.PC*P.RPF.JMOLCD ,JCD.INP .IOUT ,IHOLO .IMOLTP.IFNSTP .IFINAL ,

— — 14 JTAP2R ,ITAPIR ,ITAP2R ,NHOLD ,NIR.N2R .NFIN ,NMDL S .L8LK ,AAA ,AAB.AAC .

F - - 
• S NFIN S .NYYY ’ INSUR .AAD ,AAE .AAF.OHLS.RRRONT ,ARPF ,AMRF.A PCAP ,IQT.

I -~ 6 WEI~OUT,ITMTCD.COST,PL ,SYSALC.OALC.TPP ,T ,NFINAL.N .12.,JHOLD,LCRTCD

- INTEGER FIIN~2).FSC.NCC ,MDLCDl2),UNISSU,RULSCDl3).COGSYM- 
INTEGER APPCDI1O .’5.2).NNTCD (2) .APPAC(i0.2).APPAO(1O ,2) .PRPL (10)

- INTEGER ONTSYS ,CDMNCD .b(2. 5).FSCMI2),SRCCD.ISUMPP ,GNTAP(1O ,4$)

- , REAL MRF.NUMBEK• - s - a

DIMENSION NUMBER(I0 00),RRR (10,4),NRFIIO,4),PCAP (10.’4) ,RPF (101

INTEGER .JMDLCDI2.1000),..4C012,I0),IQTI1000)

‘ ‘ IFLAG:0

— 
IF IITMTCD— 14) 205.220.230

C DEPOT REPAiRABL E
•

205 00 210 1:1.10

— IFIAPPCOII.2 ,1)—LBLK ) 207,206,207

206 IF (APPCOII.2 .2) LBLK ) 207.210.207

a —

a .
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207 IFLASsI

209 T:MRFU.2 sQ NTAP~ I,2)

AAD:AAO ,T.PCAP~ 1.2
a

AAB:AAB,T - -

AA C:AAC+O NTAPII,2 ) .RRRII.2). PCAP II,2 )

ONTSYS:QNTSYS+GNTAP ( 1.2)

210 CONTiNUE

OHLS ONLS+ AAD .SYSA LCSTPP$I1. —W EROUT)SPLs3 ./j OO . +SYSALC SOALC.AAC

GO TO 24O

C THIS ITEM IS A BASE—DEPOT REPAIRABL E

220 DO 225 1:1.10

IF(A PPCO(I.2,1)—L8L K) 222.221.222

221 IF (APPCDII ,2 .2)—LBLK) 222.225.222

= 222 IFLAG;1

QNTSYS:QNTSYS.ONTAP (1.2)

T:(1~4TAP I I.2

AAC:AAC ,GNTA P(I.21*RRRII,2)*PCA PU,2)

aA O:AAO ,T .MRF(I.2) .PCAP(I .2)

AAA AA A +TSA RPF

• AA B:AA B+TSMRFI1,2)

AA F:AA F+T.ARPF*PCAPI 1i2

225 CON TINUE

OHLS:OMLS, AAO*SYSALC *TPP*(1. WEROUT)*PL*3./100. •SYSALC *OALC*AAC

60 T0 240

c THIS ITEM IS A BASE REPAIRABLE

2314 DO 337 1:1.10

IF (APPCDIL .2,1)—LBL I’) 232.231,232

231 IFIA PRCD(I,2 .2) LBLK) 232.237,232

232 IFLAG :1

T:ARPF.ONTAP(I.2) - 
-

AAA AAA ,T

GNTSY S:ONTSYS+ONTAP ( 1.2)

AA F:AA F,TS PCAPII, 2)

AA C:AAC SG NTAPII,2 )SRRRI1,f l * PCA PII.2 ) 
- -

237 CONTINUE

OHLSZOHLS, AAD SSYSALC *TPPSIL . WEROUT)SRI.*3F/100, +SYSALCSOALCSAAC

C ALl. THREE RIPA IRABLES COME HERE

C iF THE KFLAS IS NOT Vt POSITIVE. THIS IS NOT AN AT ITEM

2140 IFI1FLAS) 2,0,290,250

2514 CONTINUE



- 7--- - _ _ _  _ _ _ _ _ _ _ _

H -

~~

I
a - RRKQ NT: SYSALC SOALC SAACSWERO UT

WRITE (.JHOLD.1010) MDLCDII),MOLCD(2) ,OHLS ,GNT5YS

WRITE(IFINAL) FIIN,ITMTCD ,FSC ,NCC ,FSCM,MDLCD ,UNISSU,RULSCO ,COST ,

1 PL.WE ROUT. QNTSYS.SRCC D,M NTCO.CDMNCD , ISUMPP,RRRQNT,B ,AAA ,AA B.AAD .

2 AA E,AA F,AM RF.ARPF.APC A P. INSUR ,JCD.LCRTc D,COGSYM

WR1TE (IHOLD .1010) MDLCD (1)~ MDLCD(2).OHLS,QNTSYS

1010 FOKMAT IA4 .A3 .F15 .5.I1O)

NHOLO:NHOLD+ 1

NFINAL:NF INAL +1

GO TO 300

290 CONTINUE

NJ2:NJ2+ 1

59 CALL AECALC

~RITE(.JTAP2R) FIIN,ITMTCD ,FSC .NCC ,FSCM,MDLCD ,UNISSU ,RULSCD.COGSYM ,

I COST,PL ,WEROUT ,APPCD ,MRF,RRR ,PCAP,MNTC0,GNTAP~ RPF.APPAC .APPA0.

2 (JHLS,GNTSY S,CDMN CO ,AAA ,AA B ,AA C,AA D.AAE .AAF ,B .SR CCD.ISU MP P.

3 AMRF.APCA P ,ARPF ,.JCD ,INSUR ,LCRTCD

- 
- 300 CONTINUE

RETURN

END 
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- - -
I SUBROUTINE AECALC

COMMON FIIN,FSC.NCC,MOLCD.UN1SSU.RULSCO,COGSYM.APPCD,MNTCD,B.

a i APPAC ,APPAG .PRPL ,ONTSVS ,CDMNcO,FSCM ,SRCCD ,ISUMPP .ONTAP ,NU.eER ,

2 RKR .MRF ,PCAP.RPF,45(OL.C0,JCD,INP.IOUT,IHCI.O.IMDLTP,IFNSTP,IFINAL, - —

4 JTAP2R ,ITAP1R.ITAP2R .posOLD .NIR.N2R ,NFIN ,NNOLS.LBLK.AAA ,AAB.AAC ,
- -

5 NFINS .NYYY. INSUR .AAD ,AAE ,AAF .OHLS ,RRRGNT ,ARPF .AMRF ,APCAP ,IST ,

6 WLROUT ,ITMTCD.COST.PL ,SYSALC .OALC.TPP.T ,NFINAL ,NJ2.JHO1.D.LCRTCD
INTEGER FIIN(2),FSC.NCC,MOLCD(2),UNISSU,RULSCD(3).COGSYM - -

INTEGER A PPCDIIO,14,2) .MNTCD I2) • APPAC(10.2) ,A PPA G(10,2),PRPLIIO)

INTEGER QNTSYS.CDMNCD,B12. 5).FSCM(Z).SRCCD,ISUMPP,ONTAP(10.Is)

REAL MRF.NUMBER

iNTEGER .1MDLCD (a,1000),.JCo(2.IOI,!GT(1000J

DIMENSION NUNBERI1000),RRR(10, l4 ),MRF( 10,14),PCAP(10.N) .RPF(1O)

C THIS 15 A REPAiRABLE” DO THE AE APPT.ICATIONS

IFIITMTCO—’s ) 79.86.95

C MAKE SURE THIS IS A 5’ NOT AN :UNKNOWN:

95 IFIITMT CD—5 ) 96.96.110

C THIS IS A BASE REPAIRABLE

96 “0 98 1:1.10

IF(APPCD(I.1.1) LBLK) 116.97,116

97 IFIA PPCO(I.1,2) LBL K) 116.98.116

118 CONTINUE

AA C:AAC ,ONTAP(I .1)* PCAP( I, i )* RRR( I, I)

QNTSYS:QNTSYS+ONTAP (1.1)

AAA AAA,ARPF*QNTAP 1 1.1)

AAF :AAF+ ARPF SPCA P( I,L )* QNTAP (I.1)

Oó CONTINUE

AAL :0

(10 10 100

79 CONTINUE

C DEPOT REPAIRABLE

00 82 1:1,10

IFIAPPCD(I.1,1) —LBL.K ) 81.$0.S1 - -

AU IFIAPPCOII.1,2)—LSLK ) 51.82.81

81 7: SNTAP(I,1)*MRF(I.1)

GNTSYS:QNTSYS+GNTAP (I .1)

AAW :AAB+T

AAD:AAD,TSPCAPII.1)

AAC :AAC. PCAPU.1)*RRRII,1)*SNTAP(I.1) 

---- --~~•-- —•--— I~~ — -.------ -- ~~~~~~ — - --- --—---- - - -7-- - A
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82 CONTINUE

i 
7.5 (10 10 100

— 

-

- ~ a- C THiS IS A BASE—DEPOT REPAIRABLE

• 
-
~ 86 00 92 1:1.10

IFIAPPCO (I,1,1 )—I~BL.K ) 88.87.88

- 
- 

87 IFIAPPCDII,1,2)—LBLK ) 88.92.88

- 
• 

_ — 88 CONTINUE

s-u- 
T:UNTAP (I.1)

(INTSYS GNTSYS+LSNTAP( Iii)

— AAA :AA A +T*A RPF

- 
AAII:AAB +TSMRFI1.1)

- ~- AA D:AAD+ T* PCAP( I.1)*M RFII, i )
5 _

AAC :AAC +T*PCAP (1,1)*RRR(I#1 )

- 
5. 92 CONTINUE

- 
- • a C ALL THREE REPAIRABLES COME HERE TO CALCULATE OHLS AND RRRQNTITY

100 CONTINUE
a s

- -
~ 110 CONTINUE

OHLS :SYSALC*OALC*AAC +OHLS

RRRONT WEROUT.O44LS

‘5

a RETURN

END
5 WL,-l~

- SI~UAD NMY PkO6.DCPASS2

.5 lttu’.Ua IIUUI D ,JUb.OCPASS2

a s

_ _
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APPENDIX C

PROBABILITY -CONSTRAINT PROGRAM

The probability program consists of the job steps PROB1 and PROB2.

1. JOB STEP PROB 1

The data inputs to PROB 1 are FHN , identification code, FSC, NCC, FSCM , model
code, unit of issue, rules code, unit price , production lead time (PL), wearout rate (Z),
applications, quantity per provisioning, source code, maintenance code, condemnation code,
par pool quantity , RRR Quantity (RRRQ), nomenclature, part number , AAA , AAB , AAD ,
AAE , AAF , maintenance replacement factor, rotable pool factor , insurance quantity, local
routing code, and cognizance symbol. These data, along with certain planning data , are used
in computing average demands for spares. These average demands are used in job step
PROB2 to compute optimal quan tities of spares.

The planning data, which are read from cards, consist of the following:
. Ti , the flying hours per month for consumable and wearout items
. T2, the flying hours per month for repairables
. T3,IMA TAT
. T4, the resupply time
. T5, the time to be protected
- T6, restockage time
. NBASE , the number of IOL columns desired
. ANAC , the number of flying hours that corresponds to each LOL column
. ANORS, the desired probability constrain t to which the program will be run

Operating with the demand.floor option requires that for each type of item, a m m -
imum expected demand and a period of time in months be read from a card. For any item,
if the average demand for spares to be placed at an operating base over this period for a
particular column is less than the minimum, the item is assigned 0 spares. An asterisk will be

; 

.
- printed next to the zero to indicate that demand-floor action has taken place.

Average demands for operating base and backup spares, and average demands for a
cutoff-criterion (demand floor) comparison are computed for every item except depot
consumables. Depot consumables receive only backup spares. The average demand per
month for operating-base spares and the average demand per month for the cutoff criterion
are directly proportional to the fly ing-hour programs. Since there are several different
flying-hour program s (one for each IOL column), a value proportional to average demand
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demand (not including the fl ying-hour program for each column) is computed for each
item; these values are then multiplied by each of the numbers of flying hours per month in
turn to obtain average demands, resulting in a more efficient program operation. The aver-

a age demands depend on the type of item and the repair location. The equations used in
Computing the proportionality constants for the six different item types are shown in Tablec—i. For a description of the six different item types, see Subsection 2.2.3 of the text.

Table C—i. PROPORTIONALITY CONSTANTS
S Constant of

Constant of Proportionality Average
Item Type Proportionality for Cutoff- Demand for

for Average Criterion Backup Spares’4
Demand ’4 Comparison *

Base Depot Item (AAA T3 + AAB (AAA + AAB) [3AAF Z PL Ti

-

. T4)/3000 . 
M Oj ’lOO + AAD • (T2 . T6f30

+ 3 Z P L - T1)]/7- 
100 + RRRQ

Base-Repairable AAA T3/3000 AAA . MO/ 100 3AAF Z PL . Ti!
Item 100 + RRRQ

Depot-Repairable AAB . T4/3000 AAB MO/ 100 AAD (T2 . T6/30: Item + 3Z ~ PL - Ti)/100
+ RRRQ

Base-Consumable AAB ~ T5/3000 AAB MO/100 AAD PL ~ T1/33.3
Item + AAE - PL/6

Depot-Consumable AAD PL Ti/33.3
Item + AAE - PL/6

~See Appendix F for definitions.
MO is the number of months inputted to establish a demand-floor
criterion for this type of item.

Depot-consumable items are considered only in computing backup spares. Therefore, no
constants of proportionality for average demand or for the cutoff criterion are computed .

-
- 

.- 2. JOB STEP PROB2

PROB2 uses the average demands for spares computed in PROB 1 to calculate optimal
numbers of spares. The only card-input parameter is an integer that represents the number
of items for which data can be kept in core simultaneously (a function of available
memory). Since the program is intended to be capable of computing spares for any number
of items, these data must be stored on a drum for every item; and only a limited number of
items are treated at one time.

C—2 
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Optimal spares are ~omputed for each column in turn . and then for the backup. The
a criterion for determining which item is to receive a spare is the value of the need cost factor ,

- VAL -= i - S U M P C
COST

: where SUMPC is the probability of spares sufficiency for a particular item and COST is the
- 

- unit price of that item. VAL is calculated for all items. The item for which VAL is largest
S receives a spare . The probability is computed by

- 
. 

-• N AD
e (AD)

• ~ SUMPC =
~E j!

— - 
J=J•

where N is the number of spares and AD is the average demand (fo r site spares, the product
of the proportionality constant and the flyin g-hour program ; and for backup, the average

- demand as computed in PROB 1). The overall probability of sufficiency is the product of the
probabilities for each item; and the calculations for each column and for the backup are
complete when this quantity is at least as great as the desired probability-of-spares-
sufficiency input to PROB 1 (ANORS) .

For the overall probability to be at least as great as ANORS , the probability of spares
- 

. ~ sufficiency for each item must be greater than or equal to ANORS. If 500 or fewer items are
being treated , the probability of spares sufficiency (500 was determined as the most reason-
able upper limit for the number of items that can be kept in memory core simultaneously) is
insured by adding spares ( increasing N in the equation above) to each item , in turn , until for

- 7- 
that item SUMPC is greater than or equal to ANORS. To speed up this procedure for a large
number of items it is desirable to add more spares immediately in this initial phase of the

- program . Therefore , if more than 500 items are being considered , a different method is
used, as described below.

If M is the total number of items, then (ANORS) uIM~ P1 is computed and one item is
given enough spares so that its probability of sufficiency is at least as great as P1. For this
item, with unit price COST,

VALR ~ (1. - SUMPC)/COST

is computed , and every other item is given enough spares such that

(i. - SUMPC /COST )~~VAL R

After this phase of the program is completed , in which the items are treated individu-
ally, spares are added to the items, by using the iterative method mentioned above, until the
overall probability of sufficiency is at least as great as ANORS. Since all the data necessary
to compute SUMPC and VAL for every item for a large number of items cannot be kept in
core simultaneously, these quantities are saved on drum , and only the data for the 500

C—3
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largest VALs are kept in core. Spares are then added to the items, in turn , for which VAL is• largest, with VAL being recomputed as a spare is added ; and the overall probability of spares
sufficiency is calculated . This process continues until the overall probability of sufficiency is

- a at least ANORS or until every item has a VAL lower than the 501st item . If the overall
probability of sufficiency is still less than ANORS, the items are reordered by VAL; and the -

- 
. data for the now-current 500 largest VALs are kept in core, and calculations proceed as ~
‘ before.

- - When enough spares have been added so that the overall probability of sufficiency is at
least ANORS , for a particular column , the next column is treated ; i.e., average demands are -

- recomputed for a new flying-hour program, and optimum quantities of spares are calculated
S by the same method. When this process has been completed for every column , the same

• 

- . method is applied for backup spares. 
-

After this process has been completed , the quantities and descriptive data , such as part
— I number and nomenclature, are printed out by item. For base-depot items, spares are distri-

buted between base and depot. In addition , a tape is created that includes the column -

spreads for repairables and base consumables. This tape is used in updating the Master Data• File. Descriptive data are also printed for items whose source codes are P2. At the end of the
printout a summary is included, indicating the overall probability of sufficiency per LOL
column and for the backup column . Additionally, the cost of spares for each IOL column
and for the backup is shown.

A program throughput is shown in Figure C—i. Program logic is shown in Figure C—2 ,
- which is followed by a complete program listing.

S i
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-S -7-
8(08 BLVY OFILt 1

U~ IVAC ~9U/l 9i/1 92/h94~ COBOL COMPILATION DATE—70050 TXNE—oO :Oo VE ,cGC

000010 IDE t~TIFICAT ION DIV ISION.
000020 PROGRAM—ID . UNIVAC *50.
000030 ENVIRONMENT DIVISION .

a 0000’êO CONFIGURATION SECTION.
000050 SOURCE—COMPUTER. UN IVAC— ~eg2.
000060 OBJECT—COMPUTER. UNIV *C—ie92,
000061 INPUT—OUTPUT SECTION.
000070 FILE—CONTROL .
000075 SELECT SPARE ASSIGN TO .1 DRUM .
000080 c-ELECT OF ASSIGN TO I DRUM.
000090 DATA OIV ISION .

- - 0UO100 FILE SECTION.
000101 FO SPARE
000102 LABEL RECORDS OMITTED
000103 ACCESS RANDOM
000AO ’e ACTUAL KEY IS LL
000105 DATA RECORD IS NSPARE.
000107 01 NSPARE PICTURE X (125).
000110 FD DF -
000130 LABEL RECORDS OMITTED
000150 ACCESS RANDOM
000160 ACTUAL KEY IS .1.1
000161 DATA RECORD IS AA.
000170 01 *A PICTURE K (65 .
000171 wORi~ING—ST ORAGE SECTION.
000172 77 .1.1 SIZE 5 COMPUTATIONAL VALUE ZERO.
000175 ~77 LL SIZE 5 COMPUTATIONAL VALUE ZERO.
000180 COMMON—STORAGE SECTION .
000190 77 NU PICTURE X (85 . -
000200 77 II SIZE S COMPUTATIONAL.
000205 77 NS1 PICTURE X1125).
000207 77 KK SIZE S COMPUTATIONAL.
000210 PROCEI)URE DIVISION.
000220 OFILE.
000230 OPEN 1—0 OF.

00021.0 ENTEP RETURN—LINE OFILE.
000250 ENTER CObOL OF ILE.
0002b0 000.
000261 M UV E II TO .J4.
0002b5 READ OF INVAL ID KEY GO TO ENDUP .
000270 8RITF LA FROM BO INVA LID i EV GO TO ENDUP .
000280 ENTER RETURN LIN~ 000.
000290 ENTER COBOL 000.
000300 III.
000301 MOVE II TO .1.1.
000310 READ OF INTO BB INVALID KEY GO TO ENOUP.
000320 ENTER RETURN—LINE III.
000330 ENTER COBOL III.
00031 0 CFIL (.
000350 CLOSE OF.
000360 ENTER RETURN—LIN E CFILE.
000370 ENTER COHOL CFILE .
000380 ENDUP . DISPLAY II. ‘INVALID KEY’ .
000390 STOP RUN .
0001400 OFILEI .
ooo’u o OPEN 1—0 SPARE .
0001420 ENTEP RETURN—LINE OFILE1.
0001.30 ENTER COBOL OFILEI.
0001.1,0 ODRLsM .
0001.50 MOVE KK TO LL .
0001.60 READ SPARE INVAL ID KEY GO TO ENDUP.
0001.70 WRITE NSPAPE FROM NSI INVALID KEY GO TO ENDUP .
0001480 ENTER RETURN—L INE ODRUM.
0001.90 ENTER CObOL ODRUM .
000500 IDR I,M.
000510 MOVE KK TO LL.
000520 READ SPAHE INTO NSI INVALID KEY GO TO (HOOP.
000522 ENTER RETURN—L INE IDRIJM .
000521. ENTER COBOL IDRUM.
000530 CFILEI .
0005140 CLOSE SPARE .
000550 ENTER RETURN—LINE CEll-El .
000560 ENTER CO8OL CFILEI .

COt~0t. COMPILAT ION COMPLETED TIME— 00:0O
$1 NiJ 

_ _
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NFOR V S CALVA I.

- 
1. F O N T R A N  I V  C O M P I L A T I O N  10O50 S.~

~~ ~ 
SUbROUTINE CALVAL (ITOT ,ANORS ,ANAC.CTOFA,NTYPE,JV*N )

~ 

- 7- COMMON PRECL ,SUMPC .COST .Y ,VAL ,II,CT ,I

~~:4 ~~ ~~~ 
DIMENSION CTOFA (S).NTYPE(5I

~~~~~ ~- *~~ 10:2
* _

IFIITOT— 5JVAR I6SO.650.10

L -
~ 10 .‘l:ANORS

K :1

4 b2 S P1s.(1./ITOT)

• 
- V S  ‘.75 00 4400 I :K.ITOT

CALL III
•0

XL = YSAN AC
‘S

- 
EXe~UEM CT5ANAC

- DO 300 ,J:1.5

IFII— I 4TYPE (J))301.301.300

300 CONTINUE

301 CTUF :CTOFA (J)

- ~- 
~~ IF~ EXPOEM— CTOF) 1.0O. le0O.14Ol

• • 
‘4 01 IF (XL—30.) ‘eO5.’40fl.’eOO

- - 4400 CO .TINUE
a’

S.

• a 1.RITEIIO ,302)

- — ~O2 FOK MAT I29H ALL iTEMS BELOW DEMAND FLOOR)

STOP
a .

‘.05 SUMPC EXPI— *L )

-~~~ INEC I

- PRECL = SUMPC

II 0
* S

- 
l$~~tJ IF ( SUMPC S) 44 10 .1415. 14 15

a . 
4410 II = 11+1

- - • PRECL = PRECL .XL/IT

- 
IF (PRECL—1.E 70) 1,65.4465.4470

4485 ,~~~~ 1 . 1

GO TO 1~75

- t• . ‘.70 SUIAPC : SUMPC • PRE CL

GO TO ‘420
-- 

1.15 VAL Il. —SUMPC)/COST

505 VA LSAW : VAL

- CALL 000

k 
PN000C :SUMPC

00 1.25 I:1.ITOT

L~ . ~~ _ _ _
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1~i IF U—IRCC) ‘30.*25.~ 30 j
h30 CALL 111

~XPDEN CT.ANAC

QO 350 1 1.5

1FI1—NTYPE (J))351.351~ 35O

.350 CONTINUE

351 CTOF:CTOFMJ

IFIEXPfiEM~CT0F)l~29.U29.I~32

l.~~9 11:0

GO TO ~27

‘~32 VAL = VA LSAV • COST

XL Y.ANAC

~F~*L~200.)500,1 16,l~16

‘elô 11:XL,1.6~ê5*SQ~T~XL)+.836253

Ie~~7 SUMPC = 1.

PI*.CL:1.

VAL :O.

GO TO I~9O

bOO SV.~PC : £XP( —X I .)

PR~CL = SUMPC

1 1 :0

IF (1.—SUNPC—VAL) ~35,l.35.lH$0

~~0 IZ = 11. 1

PK(CL : PRECL.XL/1!

IF (PRLCL—1.E—70) 4i80,leeo,1415

leOQ VAL 0.

SUMPC = 1.

II 1I—1

Gt~~T O l e90

l~~5 SUI4PC = SUMPC • PMECL
GO To ‘.ieS

‘.SS PROOUC : PR000C.SUMPC

VAL = ( t.—SUMPC~i’C0SY

‘.90 CALl. 000

‘.~S CO,’.TIMJI )
600 IFIPR000C)650.650.b01

oOl 1F(PftOOUC ANORS) ‘.SO.i.SS.’.SS

‘.55 P1 = P1— .1 J
U (P1— .05) b50.’.~fl.460

Z VAL.SAV 

~ 
j



H

:
CALL III

XL = ‘V*ANAC

b~ 0 IF (SUMPc—s)SI5.51e.5lo

510 IF III) 519.519.516

5kb SUI*PC = SUMPC-PRCCL

PRt.CI. = PRCCLeII/XL

1-  U : Z I — 1
t ~~
.

GO TO 52O

5~.b l2 :Il~~~l

I PkLCL = PR(CL.XL/1I

SUpqPC : SUMPC + PRFCL: : VAL =

IF (F~—VAL ) 605.45S.605

— bUS VALSA~ = VAL

1
*1 CALL 000

PRUOUC : SUMPC

k ~~ 00 525

~ IF U—IREC) 530,525.530

— • 530 CALL III

IF UI) 521..52b.52V,
•..

526 VAL = VALSAV*COST

— XL = Y*ANAC

* • Eat. :

- — IF 1EXL 1.E 70) 525,525,5b1

51.1 IF (P~~CL—1.C—70) !c32.532.51.5

532 1 1 : 0

SU~.PC :EXL

— • 
PKLCL = CXL

21.5 IF (I.—SU~4PC VAL) 536.536.21.0

24i0 12 :11 .1

- PKLCL = PR~CL.XL/IT

IF (PRLcL—1 .E 70) 280.260.215

1 280

j S4$..PC : 1.

• 11 = II— I

L • • 
0 T 0 590

aos SUNPC = su~~c .
p 60 70 21.5

— -• -•- -— — -~---— ---— — 
~_ _rT—•-—- —- — —~~~~
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~~~~~~~ _______
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5b5 IF (*.—SUMPC—baL) 5~0.53e,S35 4
SbO IF (II) 536.536,Sbb

s~~ SUsPC = St$~PC — P~ECL

PHECL = P*CCL.jI/XL

11 :11—1

60 70 514

535 11 :1 1 + 1  1
PW~ CI. = PRECL.XL/II J
SUMPC = SUMPC + PRECL

536 VAL = I1.14UMPC)/COST

521. PRODU~ = PRODUC.SUMPC

590 CALL 000

b~5 CONTIN UE

GO TO bOO

650 ANORSI ANORS

ebi SUMLOG:0.

00 60I 1.ITOT

CALL 11!

00 360 .J:1.5

IFI1—NTYPE J))~ 81.381,36o

3d0 CONTINUE

381 CTOF CTOFA J

~XPDEH CT$ANAC

IF(UPOEM—CTOFI6OSO.6050.352

oOSU II:u

SUNPC I. 
—

VAL:0. I
(10 TO 69

382 II = 0

XL = A NACSY

IFIXL—200.)700.70.7c’

70 I1:XL,1.665.SQNT(XL)+.83u53

SUMPC :1.

P R E C L : 1,

VM. O.

60 10 69

100 SUMPC : CXP(—XL )

PkECL SUMPC

VA~z(1.—SUMPC)/C0ST

IF SUNPC—*NONSUSI.o9,eq
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!! Ii
I 61 11 :11+1

PR(CL 3 PRCCL.XL/II

‘T’ SIINPC = ~~~~~~ + PRECL

F2 :VAL

VAL : (L. SUMPC )~ C0ST

£FIF2 VAL)6S.70.65

65 IF (SUMPC ANORSI)61,69.69

e9 CALL 000

oO SIJMLOG SUMLOG+ALOG1O(SUMPC )

• 
SUMLOG:SUMLOG+70.

IF(SUMLOO)1.51,1.51.1.50

• 1.51 ANORSI ANORSL4.01

IFIANORSI 1.)651.652.4SZ

452 wRITEUO,653)

143 FORMATIS UNOERFLOW WITH .99 PROBS)

STOP

1.50 R1.TURN

—~~~- M~~NU

‘PC

S.

—~~~~ UPO’4 ‘VX PhObA

F O R T R A N  I V  C O M P I L A T I O N  10050 S.j

— COMMON PRECL,SLlMPC.C0ST,Y~ VAL.II~ CT1I

— DiMENSION ANACI1O). 1SCCS). RCOE(3) .  ANOME (5). PART(S).CTOF

C .  1 15)

— • 
EQIJIVALE NCEIISCI1)ØIBD) .(ISC(2),lb) .(15C13) .10).

1 (15C 1~I).IC).lISC(5).I0C )

INTEGER CMNTI2)

• * INTEGER FSC.UNIT.RCDE.CSRC. CMACC.ANOME.PART.LRC.C00SYM

* — 
INTEGER FIINI2).FSCM (2),C0OM(2),A L12~~

0)

r HEAL MONTHSIS),MO

J UATA NZZZ~1.HNZZZ/

NEWINO IO

KC1.1N0 11

- 

REWIN O 12

NEWINO 13

REUINO 1N

1032

C READ LEN TNS OF EACH DATA AREA

RE ,INO 9

-. R(A0I9)ISC

I 



REWIND 9

CALL OFZL( -~~

REWIND 6

- 
- . 

REbINO 7

RIADII.b) P ASE

REAO(1.5) T1,T2.T3.T1.,T5.T6.ANORS

HEAOII.5) (CTOP(l).NONTHSII),Is1.5)

READI1.5) (A NACI*),I 1.NOASE)

• I. FORMATI1b15)

S FORMATI1OF8.1 )
4

105:9

C COUNT NUM8ER OF ITEMS

ITOT = 180 + lb + 10 + IC -

JTOT = 1701 + b c

IF IJTOT 1.50.141.1.50

I

~1 
- 1.50 I u

WKITEI7) ISC.ANORS,CTOF.ANAC,ITOT.JT0T.P~~ASE .N6

00 8 .1:1.5

105 :1 0 5 +1

NUNREC = ISCIJ)

-4

‘

4
.

IF INUMREC 8.8.15

15 MO MONTHSIJ)

DO 7 k i.NUMRLC

1 : 1 + 1  -

READ 1105) FIIN,ID0,FSC.NCC,FSCM,COON.IJNIT.RCOE.COST.PL,Z.

1 APPL. IQU.CSRC,CI4NT.CNACC. IPPO,RRRQ.ANC IC,PART,AAA .

2 AAW.AAD.AAE.AAF,AMRF.RPF. INSQTY,LRC.COSSYM

CONI AAA .T3

CON2 :AAB .TII

CON3 :3 . * Z S P I . . T1

- 
.
. C IN T~~ CALCULATIONS WHICH FOLLOW V IS A CONSTANT OF P*dPORTIONALITY

C FO4~ SITE SPARE EXPECTED DEMAND’ CT IS A CONSTANT OF PROPORTIONALITT

C FOR THE EXPECTED DEMAP.) CUTOFF CRITERION. 22 15 THE EXPECTED DEMAND

C FOR bACkUP SPARES

•t~ TO 11001.1002.1003.1001..1005).J

C WASL DEPOT ITE M

1001 YZICONI+CON2 ) /3000.

ZZ IAAFSCON3+AAOS(Tl*T6/30.+CON3)I/100.+RRNQ

CT:(AAA+AAS).MO/100.

C RAT IS PERCENTARE OF SITE SPARES ASSISNED TO DEPOT FOR BASE—DEPOT f

-- -~~ — — ——--- i—- __±-_ —.-—~~ —•- — —--- ---
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I
C ITEMS. THE OTHER SPARES ARE THE BASE PORTION

RAT = CON2/(CONI + CON2 )

WRZ T EI7 FIINICOST .ZZ.RAT.ANOME.FSC.APPL,FSCM,COOM,UMIT.CS*C.

1 CNNT.CMACC.AMRF.RPF,bQU. T3.RCDC.IPPO.CT,NCC .PART

2 1INSGTY •LRC.COGSYM

OO TO bIO

C WASE ITEN

b O a  1:~ON1/3OOO.

iZ:AAF*C0P43/100.+RPR O

• 
— — CT AAA.MO/100.

00 70 610

C DEPOT ITEM

1003 Y:CON2/3000.

ZZ AAD. I T2.T6/30.+CON3) /100.+RRRQ

— CT:AA$*MO/100.

GU TO 61O

C CONSUMABLE ITEM

1001. Y AAsISTS/3000.

‘ CT AAB.MO/100.

- 
• 

• • C L)EPOT CONSUMABLE

C..

— a

4- -
S.

•
~~ 

1005 ZZ=AAO.PL.T1/33.333+1.AE.Pt./6.

610 IFIMCDECL)—NZZZ)b11.611.612

I ~11 22:0.

• *12 WH1T~ (b) FIIN.COST,ZZ,RAT,ANOME,FSC.APPL,FSCM.COOM.tJNIT.CSRC.

• — 1 CMP’sT.CMACC,AMRF.RPF.IOU. T3.RCDE.IPPQ,CT.NCC •PART.INSGTY

2 ,LRC.COGSYM
m a

IFII—ITOT)2 .2.7— . 2 CALL 000.. 7 CONTIIIUE

- 
8 CONTINUE

CALL CFIL(

REWIWO 6

HEUI N O 7

REWIP4O IO

1.51 STOP

ENU

I MINt)
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F O R T R A N  I V  C O M P I L A T I O N  700SO SJ

COMMON PRECL.SUMPC,COST,Y.V*L,.II,CT.1.IIZO (25).ISPARE

DIMENSiON INDIIO) C
DIHENSION ANAC (1O). ISC(S), RCD((3), ANOME (S). PART(S).

1 LLL(5).

1 PWA (10).NSPAREI25.11).NS(1k).Ms4111) ,NUMBER(6).ZCOST(11)

-~ -~ DIMENSION AVALISOO ).ASUMPC (500),APRECL (500),ACOS (500).AY(500).

1 ISPISOO ).IPOINT (500).AC1(500)

IJIMENSION NTYPE(5) .CTOFIS) .CSAV E(5),CTOFFIb)

EWUIVAL ENCE(ISC(i),IBO)

• I 
INTEGER CMNT(2) ,X.X1(2)

INTEGER FSC,UNIT.RCDE.CSRC. CMACC.ANOME .PART.LRC.COGSYM

INTEGER FIIR(2).FSCM(2),CODMI2).APPLI2.10)

INTEGER AC.A ,C -
~

DATA IbLNK/IH /.IAST/tH*/.NZZZ/1.HNZU/.A/IHA/.C/IHC/.IBLNKS/1.H

1/.X,1.HXXXX/.X1(1)/1H1/,X1(2)/IH2/

REWIND 5

HEWINO 6

REMIND 7

• REWIND ~

fr
‘I

RLAD(7) ISC.ANORS.CTOF,ANAC.ITOT ..JTOT.NBASE •N6 r
DO 1500 J 1.NOASE I i

P PBA(.J)0.

15OU ZCOSTI.J.) 0.

HE*t)(1,11e92)4VANO

11.9k FORP4AT ( I5)

I P S

10=2

ISPARE:0

* 
CALL OFILE

CALL OFILEI

NT YPE I 1) :ISC I 1)

NTYPEI2) ISC(Z),NTVPE(1)

IITYPE(3):ISCI3)+NTYPE(2)

,ITYPEIIU ITOT

NTTPEISI JTOT

IF (.JTOT) 1.50,1.51.1.50 1.
1.50 IF IITOT) Sb0.5S0,1.1.9

1.1.9 Z23z0

Sea 00 10 .J:1.NSASA.
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I ANACJ:ANACIJ

IFIJVARO—ITOT)913.9I3.590

590 .JVAR:ITOT
S.

GO TO 915

— — 913 JVAN JVARO

915 CALL CALVAL1IT0T.ANORS,ANACJ.CTOF~NTYPE.JVAR)

*OUT:0

‘Pb  DO b96 1:1.bTOT

CALL III

• t •* 
b96 SS:SS.SUMPC

• I IFISS—ANORS)911.,12.12

I 911. uo 100 I 1.JVAK

CALL III

J -

AVAL I I) VAL

ASUMPC(1) SUMPC

P ~~ 

APHLCL(I):PRECL

s e  AYI I ) Y
• 

aCtasT Il):COST

‘ ‘P

— a

ISP(I) 1I
— C

100 IPO1NTII) 1

— .JVARI JVAR41

— • 
IFIJVAKI ITOT)622.622.623

~22 P1119:0

• a 
DO 93 1:.JVAR1.ZTOT

- 
IFIMIN )1.91.,1.93.W9b 

P

1.93 AMIN AVALII )

jt:1

00 1191 I1 2..JVAR

— “  IFIAVALIII )_AM1N)1.9211.921.Oi

1192 ~1ZI1

AMIIIZAVAL (11)
P __ I
P a91 CONTINUE

• MIN I

1191. CALL. I I I

IFlVAL ANIN)93.’3’~~

911 AVAL(J1)IVAL

- — ACTI..I1)ICT

I ASUMPC JnZSUNPC
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APRECLIJI):PRECL

ACOST(J1) COST

AYI ,J1)V

ISP(J1):II

• IPOINTI,.I1):* 
—

MIN U

93 CONTINUE

XMAX1 AVALI1) —

.~VAR1:1 
‘I

00 96 i:2.JVAR

• IFIAVAL (1) XMAXI )97.96 ,96

97 XMAXI :AVALII)

,JVAKI:I

96 CONTINUE

bO TO 392

e23 XMAAI:O.

- - .IVAKI ITOT+1

392 IVAR2:JVARI+1

IVAKI:JVARI—1

92 XMAX:XMAXI

• 
•
•

j1=O

IFIIVAKI)191.*93.191

191 00 190 I 1,IVAR1 • 
- -

IF(AVAL I I)—XNAX ) 190 .192.192

iVa XMAX AVA LI I)

.11:1

190 CONTINUE

193 IFI1VAK2—JVAK)19b.196.197

196 00 195 I:IVAH2.,JVAR

IFIAVILII)—XMAXIISS,t98,196

L. 198 XMA* AWAL (I)

195 CON1INUE

197 IFI.J1)390.390.295

390 00 391 k1.JVAR

IZIPOIPiT (K)

CT$ACTIK)

* 
PRICLZAPRECL K

SUMPC ASUMPC(K)

COSTZACOST (K)

— —- -•— -— - —---—•--••—— • —• — - ———•- - - - • - • — • - - - - • -- • —~~~~~~~~ • • -~~ •—~~-—- -- — —~ —~— — ! — — • ----— --
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VAL AVALIK )

Y :AY(K)

II:ISPIK

391 CALL 000

t IF(IOUT)U1..9144.12

— — 295 IPIAPR(CL(J1)—1.E—70)323.323.322

323 SUMPCI:ASUNPC (J1)

ASUMPC(.J1)1.

AVAL (J1):O.

GO TO 261
• . — 322 ISV(J1) ISPIJI)+1

APRECL(J1):A PRECL(J1)SAYIJI)SANACJ /ISP(J1)

SUNPCI:ASUMPC I.J1)
— 

ASUMPC(..11):ASUMPC(J1)+APRECL(J1)

I AVAL (41) (1. ASUNPC(J1))/ACOST (J1)

4 IFIXMAX—AVALIJI))510 .510.261

510 ISP(J1) ISPI.J1)—1
1

bO TO 323

261 SS:SS.ASUMPCI.J1)/SUMPCI

IFISS—APIORS)92.912.912

S C

912 IOUT L
a ‘P

• - G0 T0 390
• S.

- 12 111

i —— IFIIZ3)lP00,.e00,IlO1

• 1.00 INUM II

• G O T O 1.03
2
3 1.01 INUM:5

• ‘103 DO 250 KKK:I,INUM

• . IIZ2:ISC(KkK)

• IF(1122)250.250.200

ZOO IF(11Z2—25)201.201,202

~01 IIMLC IIZ2

60 70 203

202 IIRIC:25

203 DO 210 15:1.IZREC

* I 1:1+1

, , CAl L III

~ 
210 IIZ0(2S)311

ISPAREZIWARC+1

CALL OCRUM

S

h~k~• ~~~~~~~ - - _ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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—I

1122z1I22—IIREC

IF(11Z2)250.250,200

250 CONTINUE

PBA(J):SS
‘I

1U CONTINUE

1FUZ3)580.5e0.S81

580 1Z3:1

TEMP:PBA(I) - -

ITIMI I TOT
I-

ITOT JTOT

NTLMP=NBASC

NBASE I

ASAVE = ANAC II)

ANAC (1) 1.

- • 
DO 360 1:1.5

— - cSAVE( I) :CTOF(l)

360 C T OF ( I )~~~tQ.

00 910 I : l . ITOT

READ(b) FIIN.COST,Y

910 CALL 000

2
REWIND 6 —

60 70 582

581 PBU:PBA (1)

PBA (1) TEMP 
- •

ITOT:ITEM1

NBASE:NTEMP

ANAC (1) = ASA bE

00 365 1:1.5

365 CTOF (I) CSAVE(I)

CALL CFILE
• ) * 3

NB1 NIIASE+ 1

IIITOT:U

00 770 1:1.5

770 Lu.114 0 -~~

DO 775 1:1.5 L
LF(ISCII) )775,775.776

776 ,JJ JSCII)/25

IF(.kJ.25 1SC(1) )7111.739.739

7111 .kI~~hl+1

739 1F11 11)1.i,111,725

- •  — ~~- • - ~~~~~~~~~ -~~ --- .-- ~~~~~ - -- - - • - - - -  —----•- ----~- --•- - -- .•--• —~~~~ ---
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‘IL 11ITOT:IIITOT+j,j

725 LLLII)~~JJ

775 CONTINUE
I

• ~~
- 

DO 717 J 1,11

• — — 717 ZCOST(.J):0.

• 
~

- 00 715 .1:1.5

IF(ISC(.J))715.715,785

785 K 0
RB 

IF (.J 1)733.73*.733

—— 733 J~~J 1

DO 7415 I11:1,iIJ

7145 K X+LLL (111)

~~ — 
7314 IZ:LL L ( H

IFI.J ’e)731.731,732

— — 731 00 755 LL:1.IZ

•‘l 
~ IFACT:0

a s

— DO 753 LLI=1.NB 1

• ISPARE K+IFACT.IIITOT
• IFACT:IFACT+1

• •

a *

‘ P C

CALL IDRUM

DO 753 121:1.25

• 753 I’ISPAREUZI.LLI) 11Z0(IZ1)

IFILL—12)757,756,757
r

756 125:ISC(.J)—25*(LL—Z )
- • 

60TO 797

— — 757 125=25

• • 
797 DO 755 IZI I,125

• 755 WR1TE (8 )(NSPARE(IZI,LLI),LL1:1,Npl)

GO TO 715

- - 732 k1:NOASE.IIITOT

DO 795 LL:1.IZ

K~ k + 1
-

~ ISPARE K+K1

• CALL IDRUM

IF(LL—IZ)781.762 .782

781 125:25
* GO TO 791

• 782 I25:ISCI J) 250(LL 1)

I • 
791 DO 795 1:1,125 

—•••~~~~~~~~~~~ -- - -•—~~~~~~~~~ --•--•-•—~~~~~ -~~~~~~~• - —~~~~~• - —- - - - -—
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P 795 W RITEII ) 1120(1 )

715 CONTINUE

CALL CFIL(1

REM INUB

REWIND 10

REWIND 11 •

IF(iB0)950.950.951
- ,

951 DO 920 1:1.IBD

READ(8 )(NSII),I:1.N5%1)

RIAO (7) FIIN.COST.2Z,KAT
-

~~ 

• MM(N81):N5(Nb1)

00 923 I:b,N8ASE 
-~~

XII:NS(1).RAT

I 
•~ 

MM (I):XI1

-t IFIXII—MM (I))922.923.922

922 MM (I):MM(I)+1

923 P4SII) NS (ll—MMII)

wRITEI 10 )(M44(I),! 1.N61)

1.20 MRITE (11 )(NSII).I 1,Nfl1)

REMIND 7

RLA D(7)

KEWINO 10

REWiND 11

950 NU MeER ( 1) : I SC( 1)

19U14*ER(2) ISC(i)

NUNbER(3):ISC(1)
r

NUMIILRIII) 15C13)

NUMWER(5):ISC (l.) —

NUI4bCH(b) ISC(5)

CTOFF(i :CTOFI1)

CT0cF(2):CTOF (
~~

)

CT0FcI3):CTO~ (1)

C1OFF(4):CTOF(3)

CTOFF(5) CTOF (41 )

CTOFF(6):CTOFIS)

iF INBASE IO ) 736. 737. 737

736 KPUNCR:O

I 737 KP4JNCH:1 
- -

738 DO 720 121.6 .• -

L

- 

~~~~

_

) _~ 

- - - - - - - - - - - -
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} ~~ 726 ~àJmeUNStR (1)

SO TO 1761.752.763.75’I.765.7M),I

761 WR1TE(10.30)

URITE(1O.71)

71 FORMAT (IH .LINROTABLE POOL ITEMS.//.1N •ZBNSASI—OCPOT (BASE PONTIO
- 

IN).!)

• 

S 

1996 NT:6

I NTI:11

GO TO 80

762 WRITEUO.72)

- 72 FORMAT(1HO.I5NBASE REPAIRABLE,/)

I 
2:12,1

• I 
60 T0 800

763 W RITE( IO.30)
- 

W RITE(IO,773)

- 773 FORMAT(IH ,15I4ATTRITION ITEMS.//.1H .261411A5E—DEPOT (DEPOT PORTION)

1.1)

- 

C C  722 NT7

NTI:1O

• ‘I

~

~ 6~ T O 80

7614 ~RITE(IO.74)
-I 

lie FONMAT(IHO,16HDEPOT REPAIRABLE./)
- I —

J2:J2+1

GO TO 800

765 WRITLIIO.751

-

~ - * 
75 FORMAT (1P$0,ISHBASE CONSUMABLE.!)

• j  J2:,i2+1
• 

~ 4-.
I GO TO 600

— 766 WRITE (10.3O)

• - 
•RITCUO.76)

— 

7o FORMAT (IH ,IOIISYSTEM STOCKS ITEMS,/,IHO.I6HDEPOT CONSUMABLE.,)
I 

.12:2

o • 8140 ll1’Zb
NT1:84 ,

- 
80 OEM:CTOF F(Z)

• 
IF (J~ ) 720.720.7000

• 7000 00 721 J:1.JJ

-- -•--- - -- ---- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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RLAD (NT) FI1N.COST.ZZ.RAT,ANOME,FSC,APPL,FSCM,COCM,UPIIT,CSRC, : j
I CMNT.CMACC,AMRF.RPF,ISU. T3.RCOE,IPPB.CT.NCC .PART.INSITY

2 • LRC.COISYM
- - , 

IF(.~2—I2)729.729.726 j
726 ..I2;1

WRITE(IO.30) - 1 1
II 

- 
30 FOkMATI1H1.2X.’1HFIIPl.5X.j2HNOMtNCLATURE.15X,3$F5P4,13X.1544REFER~ p4~~

1 NO. .6*, 36HFSCM MODEL UNIT SRCE MAINT MACC,/.1

IPI ,82X.29HC00C ISSU CDE CODE COOE./.IH .9X,S6HMRF RP~

1 UUAN/ UNIT PRICE LRC TAT RIJLES,72,59$4PAR BU 7 ~~- P

• 1 $ 9 10 11 12 13 11. 15 16./.IH ,26X,MHPROV,22X,

• 2 3H1MA.5X. l.HCODE.AX.344P4.0!ISN APPL1CATIOWS.85X,AH INS OTT!!)

729 1F(I—b)1S0.150.151

150 14EA0(N11 )INS(K1).K1:1.Na1)

00 1150 K1:1.NBASE

IFICT.ANAC (K1)-OEN)1151.1151,IIS2

1151 INU(K1):IAST J
60 TO 1150

1152 1NDIX1 ):IBLNX

1150 CONTINUE

W R1T E( IO.33) FIIN.ANOME.FSC, ~IIN,PART. FSCM,COON.UNIT.

1 CSRC ,CMN T .CMACC .AMR F.RPF .IGU .COST ,LR C .T3 ,RCDE.IP P O.

2 NS(N61).(NS(K1),IPID(K1).K1:1.NBASE )

33 FORMAT ( 1H ,A3.A1I.2X.5A1..SX.AlI.IH*,A3,LH_.AlI,11X,5AII.2X,A11,Al.

1 1X,AlI.A3,2X,A2,3X,A2.14X.2A1.7X.A1/

2 IPX.213X,F7.3) .Ib.F*2.2.21,A5.F6.0.2X

3 ASI,A2.A14 ,1X.15.1X. 16.IOCIII.A 1)

WR IT E(1O.31.)APPL PINSOTY —

DO 110 k1:1,NBASC

1.10 ZCOSTIKL):ZCOST(KI)+COST. NS(Kt)

373 IF(MCOE(1)—NZZ2)350.350,351

350 AC:C -•

00 10 16149

.151 AC:A

le11V IF(I—3)1651.1650.1650

1650 K2:1

GO TO 1652

1651 KZ:2

165~ 1FIAPPL (1,1C2)—IbLNKS)352 .1653,352

1653 APPL(1.K2):K 
- - 

-

• - - - •
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APPLI2.k2)2XIft1&)

352 IFIkPUNCH)3711,3714.376

14 3711 WRITE(IP.375)COGSYM

1 .NCC.FIIN. (APPL (Ki.K2).k1:1,2),AC, (NS(K1),KI:1,NBASE )

375 FORMATI A2 •A2.A3.A11.IX.5HA0009,2X.A41.A3,3X.1.I40005,1X.A1,9I11)

• 60 T0 153

• 

•

- ~- 376 WRITE (IP.377) COGSYM. NCC. FUN, (APPL(KL.K2),k1 1,2), AC.

5. 1 D.SIK1),K1:1.9), cOGSyI4,Ncc.FIIN. (APPL(K1.K2),K1:1,2), NS(1O)
• 

.177 FONMAT( A2 .A2.A3.A41.IX,SHA0009,2x,*1.,A3,3x,41NDOOS,IX,A1.9I41,

- • - 
• 1 2A2,A3.A11,1X.5HA0009,2X.A11.A3,3X,1.HCOO7,1X.I41)

S.
- G0 T0 153

- 
• 

151 READ(8 )NS(NB1)

- • WRITE(IO.33) FIIN.ANONE.FSC. FIIN.PART. FSCM.CODM.UNIT,

1 CSRC,CMNT.CMACC.AMRF.RPF.IOU.COST.LRC,T3 ,RCDE,IpPQ.

- 2 P45(NB1)

-• 

• ‘Ps WRITEIIO.31.IAPPL s INSOTY

— 341 FORNAT ( 1X.10(A4 I ,A3.2X ) .OX .17/ )

153 ZCOST(11):ZCOST(11)+COST*NS(NB1)
S C

721 CONTINUE

• -
• 

— 120 CONTINUE

• .

C-

LF(Nb)1560.1560.1550

— 
C PRINT P2 ITEMS

~55U REwINU 15
C —

W RZTE ( IO.30 )

- — .RITE (IO,79)

79 FOIIMAT(9N Pa ITEMS/I

.j2:a

• P~ 00 1551 k1:1.N6

• READ(15) FIIN.IDC.FSC.NCC.FSCM.CODM.UNIT.RCDE,COST,PL,Z.APPL,IGU.
• 

- - 1 CSRC,CMNT.CMACC . !PPO .RRR,ANOME.PART,AAA ,AAA,AAA,AAA ,AAA ,AMRF.

1 RPF .INSOTY.UIC

.2:J2+1

— IF(J2—12)1553,1553,1552

• 15S~ .)2 1

URIT E(IO.3O)
- - 

1553 WI4ITE(IO•33) FIIN,LNOME,FSC. FIIN.PART, FSCM.COOM.UNIT.
- 1 CSRC.CNNT.CMACC.AMRF,RPF , IOU.COST.LRC.T3.RCDC. ZPP•

• • 1551 WRLTE( IO.3 14)APP L.INSOTY

REMIND 15

1560 W RIIE(LO,90)PBU,(PBA(J) .J 1,NBASL)

- —-~~~~ - - • ~~~---~~~~~~-
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90 FOIIMAT(///.1H •IIFII.3)

WRITC(l0.750)ZCOST(11) • (ZCOST(J) .4 1,NSASL)
P 750 FOWMAT(IHO.11F11.0)

REW IND S -
~~~~

REWIND 6 J
REwIND 7 t I
REWIND S

REWIND 10

1151 STOP -

ULNU
PINT EDIT1.EDIT

•LNU
NLOAfl NMY PROBA.PR051
WINs)
L OAD PIMY PRO~~ .PROB2

- J

- 
- -~~

L.

£

I
L

~~~~~~ I 

- •

~~

_ - - -—- -- -

~~~~ 

- 

~~~~~~~~
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APPENDIX D

COST-CONSTRAINT PROGRAM

The cost-constraint program (see Figure D—1) consists of the job steps COST 1 and
COST 2.

- 

1. JOB STEP COST 1

The input to COST 1 consists of a one-letter parameter (C or ft , which indicates
- whether the run is for consumables or for repairables), the total number of bases being

- 
considered, a column entry associated with each individual base (the IOL column assigned
for spares determination for that base), the cost constraint, and a tolerance within which the

- - best probability level relative to the number of dollars allotted is to be computed. As in the
probability program, Ti , T2, T3, T4, T5, T6, ANOR.S, and the data for comparing average

• monthly demands with the demand-floor cutoff criteria are also part of the input. In this
- 

case, ANORS represents only the desired probability of spares sufficiency; whether this
probability level can be attained will depend upon whether enough spares can be bought

- - within the cost constraint. The flying-hour programs for desired columns are also inputted.

- - In COST 1, the proportionality factors for computing average demand for site spares,
average demand per month for demand-floor consideration, and the average demand for
back-up spares are calculated as in PROB1 (first part of probability-constraint program) for

- - 
all of the items (either the consumables or the repairables, depending upon which constraint
is being used). The multiplicity of bases to particular columns is determined — i.e., how

- many bases have a column-7 flying-hour program, how many have column 8, etc.

2. JOB STEP COST 2

COST 2 uses the average demands for spares computed in COST 1 to calculate optimal
quantities of spares based on two considerations: the desired probability of spares suffi-
ciency and the maximum dollars that can be used to purchase spares.

• - This program computes optimum quantities of spares in a process that essentially corn-
• prises successive probability-constraint operations. A probability-constraint run is made at

the desired probability level (entered by the program user), and the total cost of the spares
determined is compared with the cost constraint (again entered by the program user). If the
cost is within one percent of the entered constraint, the program stops. If the cost exceeds —

the entered constraint, then a second probability run is executed, with the entered proba-
biity constraint decreased and the comparison of costs made again. This continues until a
run is made that results in a cross-section of spares whose cost is less than the entered cost
constraint. At this point the probability constraint used is increased by one-half the value of

D—1
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the previous decrease (example : go from 0.95 to 0.85, then to 0.90), and a run is made
s again and cost comparisons are made. This continues until the partitioning described above

is less than a user-entered tolerance. (Warning ! This tolerance must never be less than 0.01.)

a e Ultimately the program will stop with a cross-section of spares whose cost is within
approximately 1 percent of the cost constraint. When the allowable tolerance is reached, if

• - the total cost is greater than the constraint, the spare-parts quantities are considered opti-
mal; if the total cost is not greater than the constraint, then the probability level is raised
and spares are recomputed so that the total cost will be slightly greater than the constraint,

- - 
hence giving an optimal solution.

After spare-parts quantities are computed, they are printed for each item together with
aescription data exactly as in the probability program, except that in some cases where no

- sites are assigned to a particular column, 0’s are printed . Descriptive data are printed for P2
- 

items. This is followed by a summary that shows for each column and for the backup the
total cost for each column and the probability of spares sufficiency. The overall cost of all
spares is also indicated.

- Program logic is shown in Figure D—2, which is followed by a complete program listing.

D—3 — 
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UNIVAC 119O/ls91/le9~ /Ip914 COBOl. COMPILATION OATE—70050 TIME—O0:O0 VII4SC

000010 IDENTIFICATION DIVISION .
000020 PROGRAM—ID. UN IVAC ABC.
000030 ENVIRONMENT DIVISION.
0000110 CONFIGURATION SECTION.

14 000050 SOURCE—COMPUTER. UNIVAC—1492 .
000060 OB,JECT COMPUTER. UNIVAC—’e92 .
000061 ZtPUT—CUTPU T SECTION.
000070 FILE—CONTROL .
000075 SELECT SPARE ASSIGN TO .1 DRUM.
000050 SELECT OF ASSIGN TO I DRUM.
000090 DATA DIVISION.
000100 FILE SECTION.
000101 FO SPARE
000102 LABEL RECORDS OMITTED
000103 ACCESS RANDOM
000101. ACTUAL KEY IS LL
000105 DATA RECORD IS NSPAR(.

- . 000107 01 NSPAPE PICTURE Xli25).
000110 FO OF
000130 LABEL RECORDS OMITTED P

000150 ACCESS RANDOM
000160 ACTUAL KEY IS .1.)
000161 DATA RECORD IS AA .
000170 01 AA PICTURE 11(65).
000171 WORKING—STORAGE SECTION.
000172 77 4.) SIZE S COMPUTATIONAL VALUE ZERO. 2

000175 77 LL SIZE 5 COMPUTATIONAL VALUE ZERO.
000180 COMMON—STORAGE SECTION.
000190 77 SB PICTURE 11(65).
000200 77 II SIZE 5 COMPUTATIONAL.
(r00205 17 NSI PICTURE 111125). - —000a07 77 1111 SIZE 5 COMPUTATIONAL.
000210 PROCEDURE DIVISION.
000220 OFILE.
000230 OPEJi 1—0 OF.

00021.’I ENTER RETURN—i..INE OF lIE.
0002% ENTER COBOL OFILE.
000260 OOO~000261 MOVE II TO 44.
000265 READ OF INVALID KEY GO TO ENDUP.
000270 WRITE AA FROM SB INVALID KEY GO TO ENDUP.
000280 ENTER RETURN—LINE 000.
000290 ENTER COBOL. 000.
000300 III.
000301 MOVE II TO 44.
000310 READ OF INTO SB INVALID KEY GO TO ENOUP.
000320 ENTER RETURN—LINE III.
000330 ENTER COBOL. III.
000 3110 CFILC.
000350 CLOSE OF.
000360 ENTER RETURN—LINE CFILE.
000370 ENTER COBOL CFILE.
000360 ENOUP. DISPLAY II. ‘INVALID KEY’ . P
000390 STOP RUN.
0001100 OFILEI.
0001110 OPEN 1—0 SPARE .
0001120 ENTER RETURN—L INE OFILE1.
0001130 ENTER COBOL OFILEI,
0001.110 OORUN.
0001150 MOVE KK TO U..
0001160 READ SPARE INVALID K[Y GO TO ENOUP.
0001170 WRITE NSPAPE FROM NSI INVALID KEY SO TO ENOUP.
0001180 ENTER RETURN—LINE ODRUM.
0001.90 ENTER COBOL ODRUM.
000500 IOR UM.
000510 MOVE KK TO IL.
000520 READ SPARE INTO NSI INVALID KEY GO TO ENOUP.
000522 ENTER RETURN—LINE IDRUN.
0005211 INTER COBOl. IDRUM.
000530 CFZLEI.
0005140 CLOSE SPARE.
000550 ENTER RETURN—LINE CFILEI.
000560 ENTER COBOL CFILEI.
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i- I

I YX CALVAI..

F O N T R A N  I V  C O M P I L A T I O N  70050 S.)

I SUbROUTINE CALVAL (ITOT.ANOFIS.ANAC .CTOFA,NTYPE.JVAR)

COMMON PRECL,SUNPC,COST,Y,VAL.ll.CT.I

DIMENS1ON CTOFAIS),NTYPE(5)

r
IFIITOT— .JVAR)6b0 .65fl’tO

— 
10 P1:ANORS

1 1 : 1
5.

4662 5 P1.sl1 ./ITOT)
I

- — —  I.Th 00 1.00 1 :11.1107

: CALL III

XL : Y11ANAC

EXPUEM CT .ANAC

• I uO 300 .J:1.S

* 
— IF(I—NTYP E(J))301.301,300

a .~U0 CONTINUE

.
~
o1 CTOP:CTOFA(.J )— — IFIEXPDEM—CTOF) 1100.liO0.1101

1.01 IF (XL— 30. )  l405. 1400.l400

— — 4400 Co~’iT lNUE

- 1.

-. WR ITE(IO.302)

• 302 FORMAT(2 9N ALL ITEMS BELOW DEMAND FLOOR )

- STOP

‘605 SUMPC = £XP (—XL)

- IHtC I

I 
- PK~ CL SUMPC

I . II = 0

- 
l6~ 0 IF (SUNPC—S) 1.10,1.15.1.15

1110 11 = 11+1

PNtCL = PRECL.XL/II

- . IF IPRECL—1.E—35) 1165.1165,1170

1165 ~~:I ,1

GO TO i75

- - 1170 SUMPC = SUMPC • PRECL

- 
GO TO ’620

‘615 VA I. = (t.—SUMPC)/COST

SOS VA L SAV = VAL

- CAUS 000

PMOUUC : SUMP(.

DO 1125 1z1.ITC.T 

--~~~~~~~~ - - - -  ~~~~~-—~~~~~~~~~~~~~ -~~~~~~~~~~~ -~~~~ - - - -~ - - - -~~~~~~~~~~~~~—-- -~~~~- - -



1,_ i 
--

- -- 
IF (1— IREC) 1130.1125.1.30

4630 CALL 111

EXPOEM:CTSANAC 
—

DO 350 4:1.5
p. IFII—NTYPE (J))351.351.350

350 CONTINUE

351 CTOF:CTOFAIJ)

IFIEXPDEN-CTOF )1129.1129,1132 
—-

1429 1 1 : 0

GO TO 4627

-: ‘432 VA). = VALSAV • COST

- - 

. 
XL = Y.ANAC

IFIXL—200.)500, ’6 16.416

-

‘ 
6 ‘616 II = XL + 1.61eS * SQRTIXL) + .838253

‘427 !-UMPC = 1.

PR~.CL = 1.

VAL O.

GO TO 4.90

500 SUMPC : EXPI—XL)

PRECL = SUMPC

II :

‘4 44 5 IF (1.— SUMPC..VAL) 4435 .4435 .44110

4’e U I~ = 11+ 1

PRE CL = PRECL*XL/ II

IF IPRECL—1.E 3S) 4680.4680.1165 [
‘680 Va). S 0.

SUMPC = 1.

= 11—1 L.

00 10 4690

‘685 SUMPC = SUMPC • PRECL

• • GO TO 46115

‘635 PRODUC = PKODUC*SUMPC - -

VA). S (1.—SUMPC)/COST

1490 CALL 000 
- —

162S CONTINUE

600 IF (PRODUC)65O.65O’6~ 1

601 IF(PROOUEJ ANORS) 1150,1155.1155

4655 P1 a P1 .1

IF IPL— .05) 650.1160.1160

4660 F2 S VA LSAV 

-- _ •_ ~~~~~__~a__ _ ___ ~~~ _~~ _ _~~~~~_j
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~1 I~
- S = P1*el&,/ITOT)

I :IREC

CALL III

p. XL S Y*ANAC

S20 IF (SUMPC—S)515.519.51o
-

~ S10 IF III) 519.519.516
~

-
~; 5.

- • 516 SUMPC = SUMPC—PRECL

PRECL = PRECL.II/XI.

— ~~. II : 11—1

- 60 10 520

.
~ 515 II = II + I

5.
- PRECL = PRECL.XL/II

SUMPC : SUMPC + PRECL

IL ~ 519 VAL = (1.—SUMPC)/COST

- 
IF (F2—VA L. ) 605.4655.605

- bUS VALSAV = VA) .

‘ CALL 000

— — PRO DUC = SUMPC
- 

00 525 I=1.ITOT

IF (1—IREC) 530.525.530

a .

4~ ~
, ~:-

— a .

• 530 CALL Ill

- ~ • IF (II) 5244 .5244.526

— - 526 VA). = VAL.SAV*COST

XL = YSANA C
a .

EXL = EXP I—XL )

IF (EXL—i. E—35) 525.525.5111

544 1 IF (PRECL—1.E—35) 532.532.5445

532 1 1 :0

SUMPC EXI.

o PRECL EXL

2’4 5 IF (1.— SUMPC—VA L) 536.536.2460

al6o II = 11 • I
PRECL = PRECL.XL/II

I IF (PMECL—1.E—35) 280.260.285

. 2tiO VA). :0.

- SUMPC:1.

11:11— 1

j  00 T 0 590

265 SUI4PC : SUMPC • PREC).

I 
- - - . -  - -

~~~~~~~~~~~~~ - —- -P---~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~-—-~~~~~~~~~~~~



Ti~ ~~~5465 IF (1.—SUMPC—VAL ) 550.536.535

54.0 II (II) 53~ .536.Ss$

5146 SUMPC : SUMPC — PREC).

PRLCL = PRECL .II/XL

11 : 11—1

GO TO 5115

535 11 :1 1 + 1  
-

~~

• PNECL : PRECL*XL/II

SUP4PC = SUMPC + PRECL I --

536 VA). S (1.—SUNPC) /COST

5244 PRODUC = PRODUC.SUMPC

b90 CALL 000 - 
-

6 525 CONTINUE

GO TO 600 
-~~~

650 ANOKS1:ANORS

651 SUMLOG:0, - 
-

DO 6OI 1.ITOT

CALL III

00 360 J 1,5

IF (I—NTYPE (J)) 3A1.361.380

380 CONTINUE

381 CTOF CTOFA (J ) - —

LXPDEM:CT*ANAC

IF (EX PDEM—CTOF ) 6050 • 60b0 • 382

6050 II:O

SUMPC:1.

VAI.:O,

(.0 TO 69

382 II = 0 [

X)..:ANAC.Y

IF(XL—200.)700.70.70

70 11 = XL+1.6465*SGRT IXL)+.636253

SUMPC = 1.

P61CC).. . 1.

V,t. = 0.

GO TO 69

700 SUMPC : EXP ( KLI I
PMICL : SUMPC

VAL:(1.—SUMPC)/COST

IF (SUMPC ANORS1)6I’69’6~ [
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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~ -: 61 11 = 11+1

PREC). = PRECLSWL/lI
P su. c = SUMPC + PRECI.

— F2 : VA L

VA). = 11. SUMPC)/COST
- - IF(F2—VAL )6S.70.65
• 5.

- 
- 65 IF ISUMPC ANORSI)61.69.69

69 CALL 000

£ . 60 SUMLOG:SUM).OG+ALOG1OCSUMPC)

5UMLOG:SUMLOG+70.

ZF(SUNLOG)1151.*S1.4650
oW

4451 ANOKSI ANORS1+ .O1

— — IF(ANOI)S1—1.)651,652.652

652 W RITE(IO.653)

b53 FORMATIS UNOERFLOW wITH .99 PROBS)

STOP

p ‘450 RETURN

—~~ 
END

Nt~’h)

a .

— — WFO.4 TX COSTA

F O R T R A N  I V  C O M P I L A T I O N  70050 $.)
a .

COMMON PRECL.SUMPC,COST.Y.VA L.IR.CT,I

~~ : 1 

DIMENSION A NA Ct1 O ) .  ISC(5 ) ,  RCDE(3), ANOME(5). PART (5) .CTOF

DIMENSION MULTI1O) ,NOMULT(1O) .15C115)

EQUIVALENCEIISC (1) .100) • IISC(2),IB) • (ISCI3) .10).
• 1 (ISCII.6.IC ).(ISC(5).IDC)

• . INTEGER CMNT)2)

INTEGER FSC ,UNIT.RCDE.CSRC . CMACC .ANOME ,PART

INTEGER FIIN(2),FSCM(2),CODM(2),APPL(2 ,10)

INTEGER COL.R.C.RORC ,LRC.COGSYM.TW OV

- REAL MONTHS (5).MO

- - 

- . 
DATA NZZZ/44HNZZZ/

DATA R/IHR/,CIIHC/ •TWOV/2612V/

C READ LENGTHS OF EACH DATA AREA

REWINO 9

I - 
REAU(9)ISC .N6

REW IND 9

REWINO LO

-. KEWINO 11
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REWIND 12

REWIND 13

REWIND 144

10:2

- - - 
CALL OFIL( - -

REWiND B
—

REwIND 7
P 

NOCQL:O
: 1

REAU(1.601)RORC.DOLAR.NDASE.TOL —

601 FORMAT(a1.9x.E12.5.6X.I’4 ,6Xj6.5)

‘ DO ~O2 4:1.10

eO2 MUL T (46:0

ONE PCT=.O1.DOLAR

- • 
DO ~ 04e .J:1.N8ASE

READ ). 1.603)COL

o03 FOHMAT (I2)

COL:COL—6

6046 MU4..TICOL) MULT(COL)+1

RIAO(1.b) T1.T2.T3.T4e.T5.T6.ANORS

REAUII.S ) (CTOF(I).MONTHS(I),I:1.b)

READ(1.5)(ANAC (I).I:1.1O)

5 FORMAT (1018.1)

IF (RORC—R)201.202 .201
4-

201 IFIRORC C)203.204.283

203 WRITE (IO.3O1)

301 FOKMAT(IOX .36HUNSPECIFIED REPAIRABLES OR CONSUMABLES) - -

STOP

202 ISC1(’.6:U

1SC115):O

1SC1(1):IBO

ZS~ 1(a) :IB

ISCII3):IO

ITUT:IBD+IB+ID

JTOT:ITOT

60 10 210 L
20’4 ISCI(1):O

LSCI(a):0

ZSC1(3):0

ISC1(5)$IC

ISCI l5)SIDC

-- -

~

-
--•

~
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I
JTOT:LC+IX

1 210 00 216 431.10

I
215 NOCOLThOCOL,j

1, ANAC(NOCOL):ANAC(J)

NOMULT(NOCOL)MMIJ4.T(J)

216 CONTINUE
a IF (4 TOT ) ‘6so.46sa.’6so

‘651 STOP

4450 I 0
S.

IDS 9
- DO 8 4=1,5

— 
•6  IO5 :I D S + 1

— — NUMREC ISC1(4)

IF (NUMREC) 6.8.15
a a 

15 M0:NONTHS (J)

• — DO 7 K:1.NUMREC

‘a  
1: 1 + 1

• READ LIDS) FIIN,IDO.FSC.NCC.FSCM,CODM.UNIT.RCDE.COST,PL.Z. -

5~~~~

1 APPL .IGU.CSRC .CMNT .CNACC. IPPO.RRRQ .ANOME .PART.AAA.

• ‘6 2 AAB.AAD ,AAE ,AAF .AMRF .RPF . INSOTY •LRC .COGSYM

• IF(COGSYN—TWOV)9,17.9

- 1_i ISCI(J):ISC1(J)—1
. 5

IF(J—’e)510.510.511

510

‘I a 511 4TOT: ,J TOT—1

1:1—1

- ‘60 T0 7
a• 9 CONI : AAA S T3

- . -
- CON2 = AAB S T’4

CON3 :3 ..Z . PL .T 1

C iN THE CALCULATIONS WHICH FOLLOW V IS A CONSTANT O$~ PROPORTIONALITY
- 

C FOR SITE SPARE EXPECTED DEMAND, CT IS A CONSTANT OF PROPORTIONALITY

- C FOR Till EXPECTED DEMAND CUTOFF CRITERION, ZZ IS THE EXPECTED DEMAND

- 
C FOR bACKUP SPARES

SO TO (1001.100a.1003,10046.1008).J
- 

C BASE—DEPOT ITEM

~ - 1001 Y:(CON1.CON2) /3000.

t 
~ 

ZZZ(AAF*CON3+AAD*(T2STB/30.+CON3) )/100.+RRNG 

— —— -• ------- --- P— ••- - •~
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HCT (AAA+A ~~ ) .MO/100.
- 

• 
C RAT 1$ PIRCENTASE OF SITE SPARES ASS ISNED TO DEPOT FOR BASE—DEPOT

C ITEMS. THE OTHER SPARES ARE THE BASE PORTION

NAT = CON2/(CONI + CON2)

WRIT((7) FIIN ,COST,ZZ.RAT.ANOMC.FSC,APpl..F5~M ,C~~~~,URZT.CGRC ,
- ‘ £ CMNT.CMACC,AMRF,RPF, £IU,T3,ICDE,IPPO,CT,NCC,PA*y,IN$ITY.).*C

$0 70 610

C WASE ITEM

1002 Y:CONI/3000.

za=aueco~~ / 1oo ,+RRRQ

CT=AAAS6.O/100.

60 70 610

C DEPOT ITEM

1003 Y:COI42/3000.

ZZ:AA DS ( TZsT6/30.+CON3) /100. +RRRQ

CT:AAB.MO ,100,

GO TO 6IO

C CONSUMABLE ITEM

10044 Y AA B*T5/3000 . j
CT=AabsMO/ 100.

I

I

C DEPOT CONSUMABLE

1005 ZZ:AADaPL.T1/33.333+AAE.PL/6.

610 IF(RCDEU —NZZZ)611.611.612
P 

611 22:0. j
a12 WRITE(S) FIIN.COST,ZZ.RAT,ANOME,FSC,APPL,FSCM.CODM.UNIT.CSRC ,

1 CMNT,CMACC.AMRP ,RPF. IGU, T3,RCOE ,IPPQ,CT ,NCC.PART,INSOTY,L.RC

IF(1—ZT OT)2.2.7

2 CALL 000

— 
7 CONTINUE

• CONTINUE

REWIND 6

REWIND ? J• REWIND 10

REWIND ~~ r
IRITE (11)ISC,ZSCI.NOC OL. MULT.ITOT.

1 ,ITOT.O4IEPCT .00)-AR iCTOF ,ANORS.T0t..N6

WRIT E(11) (A NAC I.J ) .NOMULT(J) ,431.NOCOL )

CAL). CFILL

STOP

END

- -
~~~~~~~ -- - -~~ -•— 

_
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~ - WFOR YX COSTS

- F O R T R A N  I V  C O M P I L A T I O N  70050 54

COMMON PRECL.SUMPC.COST.Y.VAL.II,CT.Z,IIZS(2ShISPARE

- DIMENSION INOL1O)

DIMENSION AN*C(IO). Z SC( 5 ) .  RCOE).3), ANOME SI. PART(S).

t 1 1 LLLI5 ) .

~ a I PSAl1O).NSP*REI2S.11),NS).11).NM(11).NjMBER)6)

- — DIMENSION NMULT I1O) .MULT( 10I.TCOST(1O). NSI(10),ANAC I(10),TCOST 1( lO

1 ).PBAIIIO ).ISCI(5)
a s

* DIMENSION AVA L (500) .A5 UMPC(500 ) .APRECL( 500 ) ,A COST(500 ),A y cSoo) ,

— — 1 ISPISOOhIPOINT (500).ACT (SOO)
- 

~ a DIMENSION NTYPEIS),CTOF(5) .CSAV ((5),CTOFF(6)

6 DIMENSION YARRA Y (200 )
• 

EGUIVALENCEIISC (1).180 )
a -• REAL INCR

- - INTEGER FIIN(2) .FSCM (2).COOM(2) .APPL(2 ,10)

• 
INTEGER CMNT (2)

INTEGER FSC.UNIT.RCDE.CSRC. CMACC,A NOME .PART .LRC
- 

DATA ISLNK/1Il /.IAST/1H*/

• a a REAO).1,11192).JVARO

-
~ 

• 11492 FORMAT (15)

- .

- 10S2

— ‘ CALL OFILE

— 
- 

CAL). OFILE1

REW IND S
. - 

REIINO 6

• * REWIND 7

REWIND 8

REWIND 11
- 

REA Q(11)ISCI,ISC.NBASE,MULT,ITOT,JTOT,ONEPCT,00LAR.CTOF,ANORSI,

1 TOL .N6

RIAD (11)(ANAC (9).NMULTI.J).421.NLIASE )

• MEW INO 11

- 
NYNUM:ITOT/200

IF(NVNUM.200—ITOT)1570.1571.1570

1570 NYNUM:NYNUM+1

1571 NYNUMI:NYNUM— 1

I INCMZ.i

LESS2O
- 

ANOMSZANORSI

*130

~~~~~~ -~~~~~~~~~~~~ -~~~~~~~~~--- - - ~~~~~ — - -- ——— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-—•-

~~~~~~~~~~~~
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‘ 6 !

00 46440 431.10

IF(MULT(J))4439.443$,4439 
- 

-

‘43$ ANAC1(J)$0

-
~~~~ 60 70 46460

‘4 -
‘439 K1:II1+~

ANACI(I):ANAC(pi) L
4446 0 CONTINUE

N 
NTYPE(1):ISCII)

NTYPE(3):ISC(3)+NTYPE(2)

NTYPE(I4):ITOT

NTYPE(5):JTOT

DO 301 4:1.NBASE

TCOST(J) O.

301 PBA (4)SO.

S 
- IF (JTOT) 4450.4651.4450

ISI STOP

‘450 ISPARE:0

IF (1107) 580 .560.46449 
- —

11469 1 23 : 0

582 DO 10 .J:1.NOASE [
ANAC4 :ANAC(J)

TC9:0.

IF( .JVAR O— ITOT )913.913.590

S90 .IVAR:ITOT

GO TO 915

913 4VAR:4VARO

915 CAl.). CALVALIIT OI ,ANORS.ANACJ.CTOF.NTTPE.JVAR )

IOUT:0

5S 1.

00 696 I:i.ITOT - -
-

CALL III

896 SS:SS.SUMPC

IF(SS—ANORSI9I11.12,12

9146 00 100 1 1.JVA R

CAL). I I I

AVAL (I)ZVAL. [
ASIJMPC(I)*SUMPC

APRLCLII)ZPREC).

AY ( 1) WY
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• - I I ACOSTII :COST

ISPU,:11

P 
- ACT (1) :CT

100 IPOINT (1)sI

— .)vA Rl=.)VA R+1

~ 
•

622 MI~~ O

DO 93

IF(MIN)14946,4693,14946

— - 4493 AMIN AVAL ( 1)
- 

61:1
5 8

DO ‘491 1t:2.4VAR
— LF(AVAL ( I1)—AM IN) ’492 .4492. ’691

‘ • 4e92 41 11

— - AMIN AVAL (I1)

- ‘691 CONTINUE
a .

MIN:1

— - ‘4946 CALL III

a . IF)VAL AM IN)93.93.94

944 AVAL(J16:VAI.

‘P

A SUNPC(.II ) SUMPC
- 

APNECL (J1) PRECL

• ACOST I41) COST

•
ACT tJ1 ):CT

ISP(41l:II

- a IPOINT(Ji ) I

MIN:0

93 CONTINUE
- . 

XMAX I:AVAI.(1)

- .JVAMI:1

- 
DO 96 I:2.JVAR

IFIAVAL II) XMAX1)97 .96.%

97 XMAX 1:AVA L(I)

,JVAR I I

. 96 CONTINUE

SO TO 392

1123 *MA4IWO.

I JVAR1S ITOT.1

( 39$ IVAR2:4VARI+1

- - - - - - 
~~~~~~~~

- -
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ii
IVARIXJV A RI—1

92 XNAX$XNAX1

4130
‘4 - IF) . IVAR 1 6191.193.191

191 DO 190 Ia1.IVARI

ZF(AVAL (I) XMAXP1~O.&92,192

192 XMAXIAVAL(I)

190 CONTINUE

- : . 193 IF(IVAMZ—JVAR)196.196.197

196 00 195 I:IVAR2,JVAR L.
IF(AVAUII—XMAX)195.196.196

196 XMAX :AVAL (1)

41:1

195 CONTINUE - - -

197 IF(J1)390.390.295

390 DO 391 * :1.JVAR

I:IPOINT(K) 1:1
PREL .:APRECLIK)

• SUMPC:ASUMPC(K)

COST :ACOST (K)

VAL AVAL (*J

CT:ACT K

Y:AY (iC) L

IISISP(K)

391 CALL 000 [
IF). lOUT 69146.9114.12

295 IFIAPRICL (J1)—1 .E 35)323.S23.322

323 SUNPC1:ASUMPC(J1)

ASUNPC(J1) 1.

AVAL (J1) 0.

60 10 261

322 ISP .JUIISPW1)’l

APMECL(J1)UPRLC).(411SAT141)*ANACJ #ISP(J1)

SUMPCI$ASUMPC(4i)

ASUWIPCIJ16*ASUMPCI.J1 )+APRECL(41)

AVAL )J1)ZU. ASUMPCIJI))/ACOST(J1)

IF(XMAX—AVAL(J1) )510.510.261

510 ISP J1 SISP(41)—1

60 10 323 

- _~~
,-_- 

—~~~~~~~~~-~~~-—~~~~~~~ - —



i i
I 261 SS SSSASUI C(IJ1)/S&JMPC1

IFtSS—ANORS)92,912.912

912 £OUT:j

~~~~~ 

G0 T0 390

12 1:0
— 

‘ I IFIIZ3)’sO0.s00,1401
• • --  

O S
‘iOO INUM=’6

— —  GO TO 4403

15 ‘.01 INUM:5

‘603 00 250 KKK:1,INU$4

1122:ISC KKK)

•8 IF(1I22)250.250.200

— 
200 IF(11Z2—25)201,201.2o2

201 IIKEC:IIZZ
S .

60 T0 203

— 202 1IHEC:25

• . a03 00 210 15:1,IIREC

— . 1:1+1

CALL III

— 

a 
TCJ:TCJ+IIsCOST

• 
•
- L.

a .

- 210 IIZO(15 :II
- 

— ISPARE :ISPARE+1

CAL). ODRUM- - I122:IIZ2—IIREC

• IF1II22 250.250,200

- • 250 CONTINUE

• PBA(J):SS
* a

10 TCOST( I):TC4

• . IF(IZ3)560.580,561

560 12321

TEMP:PWA ( 1)

ITEMI:ITOT

£TOT$JTOT

- NTEMPZNSAS(

N6ASL:1

A SAVE = A NAC II)

ANAC (1)z1.

I - I I.  TCTCMP TCOST).1)

110 360 Izl.S
- 

CSAVEII ) ICTQF(I )  

-- - • -  - 
-~~~~~~~~~~~~--~~ -•—

• •- --• - -~~~~—--—---- —— --• --- -~~~~~-~~



‘ P

3o0 CTOFII)a—10,

KEWIND 1Z

- 
- IFIITCM1)1500.1500.1501

4,
1501 REWIND 12

1:0

DO 1572 IY:1.NYNUM

IF(1Y—NYN UM)1573, 15744.1573

• 
- 

- 1573 NRECY:aoo • -

GO TO 1575

15716 NNECY 1TEN1.200SNYNUMI

1575 DO 910 NY:1.NRECY

• 
IzI+1

CALL III

YARI(AY(NY) Y

READIBIF1IN.COST .Y

910 CALl. 000

1572 WRITE (12)(YARRAY INYS) ,NTS I,NRCCY)

1500 £F(ITL MI—ITOT)1503.15O2,1502

1503 IT).M2:ITEN1+1

-
- ~O 911 I:ITEM2.1TOT

_ J _

RCAD (b)FI1N,COST,Y

911 CALL 000 
- 

~-

1502 REWIND 12

REWIND 6

6O TO 562

581 #‘BU PBA(1)

PBA (1) TENP

TCBU TCOST (1)

TCOSTI1) TCTEMP

ITUT :ITCN1

NBASE NTEMP

ANAC (11 = ASAVE

110 365 1:1.5

365 CTOF (I) CSAVCII)

TTCOST:0.

110 110 131.PSASL

110 TTCOST TTCOST,MRF’T( I ).TCOST(I I

TTCOST TTCOST+TCWU

01FF IASS(TTCOST—OOI.AR)

1F(OIFF~ONCPCT)1000.1000.11*

— - —• — - —-- -••-- -- -•-—- —---~~~~-
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P 
112 IF(TTCOST—OOLAR)U1 .121.122

-t 
__ 121 LE55 1

IF(ANONS•ANORSI)127,1000,1000

£27 INCR:INCRS.5

ANONS ANORS.1NCR

-
- 

IFIINCII—TO4.)126.12$.1605

128 ANONS ANORS+INCR

.5 
GO TO ’I05

— 

122 IF(LESSII25.12S.126
— 125 ANORS ANORS INCR

- 
ZF(ANORS .05)136,136’4605

• 
‘405 IF).ITOT)44S0,1450.1404

I I U 46016 1=0

DO ‘406 IY:1.NYNUM
P 

- — 1FIIY—NYNUM)1563,15R’4.1583

a 1583 NRECY:200

GO TO 1565

15616 NRECY:ITEMI 200*NYNUM1

• READ(12)IYARRAYINY ),NY 1,NRECY)

-: : : 1565 DO 4406 NY I.NRECY

- —~. 1:1+1

CALL III
- 

Y:YARRAYIP4Y)

a — 1606 CALL 000

• GO TO ’45O

• 
136 WRITE (IO.635)

635 FORMAT(10X.STHE AMOUNT OF FUNDS ENTERED AS A CONSTRAINT IS TOO SNA

• - iLL AS NOT EVEN 5 PERCENT SUFFICIENCY OF SPARES CAN BE OBTAINEDS)

STOP

126 INCR:INCRS.5

- AN0RS:ANORS—INCR

• IF(INCR—TO)_)1000.i000.1605

1000 CALL CFILE —

I NBI:NBASE.1

IIITOTSO

~ 1. 00 770 1:1.5

~ 770 LUIZ):0
— - 

- 

00 775 1:1.5
- 

IFIISCII))773’775’7?6

- 776 J43ISC(I)/25 

- - —~~~~-- - - • --~~ - ~~~~~~~~~~~~~-- - -- - - ~~~•- - -- 
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~~~~- - -



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

-
~~~~~~~~~~~~~~~~

------•---.

t .  
1F144s25.ISCI7116.?39,?39 I

7146 ~~~~~~
739 IF(I— 11)46$. ’61.725

141 IIITOTZIIITOT+j4 L
725 LL4.1I)g4~J 

-

775 CONTINUE
- : 00 715 4:1,5

IF (ISCI1J))715.715.715 r
785 *:u

* IFtj—L)733,73*,733

-
. • 733 4434—1

00 7165 111:1.44

7445 K K +LLLIII1)

73’6 ZZ:LLLkI)

IFIJ—4)731.731.732

731 00 755 LL :1.ZZ -

IFACT:0

00 753 LLI:1,Nb1

- ISPARE:K.IFACT.IIITOT

IFACT:IFACT+1

CALL. IDRUM

iJO 753 121:1,25
-; 

753 NSPARE(121,LL1):I IZG(121)

IF(LL—I2)757,756.757 - -

756 I25:ISC (J)—25*(LL—11 -

‘40 T0 797 -

757 125:25

797 DO 755 121:1,125

755 WRITEII )(NSPAREIIZI.LLI).LLII1.N5I) -~~

60 10 715

732 K1:NSASE.ZIITOT

JO 795 LI.31.IZ ‘6...

*341.1 - -

ISPAMLIX+K1

CALL IDRUM

IFft.L—IZ)781.712.7$2 
-

781 I2bs23 -—

60 T0 791

762 125z15C14) 25S(Ll. 1)

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



- 

- -——

~~~~~~~

-

~~~~~

-- -— —------— 

~~~~~~~~~~ 

- 
_ _ _ _

_ _

-
-
~~~~~~ 

p - I

- 791 00 796 1:1.1*5

- - ‘ 795 WRITCI$ I 1120(1

715 CONTINUE
- - 

- 

CALL CFILEI

REWIND 11

- REWIND6

-• 
— - 

IFIIBD)950.950.951

P 951 DO 920 4:1.160

- •0
- - READ(6 )INSII),I:1,NB1)

— •  READ 7 FIIN .COST .ZZ.RAT

- 

I 

MM(N6t) N5 ( NBj)

DO 923 I:1.NBASE
• 5•

- XII:NS(I)*RAT

MM(I):X II

P 

- 

— IF(X II—MM(I )922.923.922

922 MM (1):MM (I)+1

- 923 NSU):NS(I)—MMII)

- — W RITE(5 )(MMII),I:1.N81)

— • 920 WRITE(11 )INS(I).I:1,NB1)

• REWIND 5

I~~~ •

- REWIND 7
5 —

REWIND 11

- 950 NUMBER(1):ISC(1)

* • NUMBER (2)ISC(2)

- - 

NUM8ER (3):ISC(1)

NUMI3CK(16) ISC(3)

• NUMSER(5) ISC (16 )

I • NUMBER(6):ISC(5)

CTOFF(1):CTOF(1)
- 

CTOFF 2 :CTOF(2)

— CTOfF(3):CTOF(1)

• • CTOFF ’6 :CTOF(3;
I 

- 
CTOFF(S):CtOc(’6)

- 
- CTOFF)o):CTOF (5)
a 

00 720 1:1.5

P • 7211 J43NUMSER(R)

- 
GO TO (761,762.763,7616.765.766).I

761 WNITEUO.30)

I*Z T~ (j O. 71)

1 71 FONMATIIN .ISHROTABLE POOL ITCMS.//.IN •2SHIASE—OEPOY (BASE PORTIO

—-~~~~~~~~ - •--•-~~~~~~~~- — — -- —-- - ~~~~-



— • - ----•* .

~~~~~

---- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

--- -
~~~~~~~~~~~~I~

-=  
~~~~~~~~~~~~~~ 

-----

1-- H
1N)./)

- ‘  
1998 NT:6

NT1:11
p. 

42=2 - -

_~~~~
II GO TO 60

7112 IRZTE(IO.72)

72 FORMAT(1H0.ISNBASE REPAIRAB).E,/)

42:42+1

I GO TO 600
* 763 WRITE (IO.30)

WRITE IIO.773)

773 FO+LMAT (1H .15HATTRITION ITEMS.//,IH •ISHBASE—OEPOT (DEPOT PORTION)

i- -i 1./I

I •~ 722 IIT:7

NT1:S
-1  

42:2

GO TO 80

7614 WRITE(L0.7l4)

7l~ FOKMAT(LHO.16HOEPOT REPAIRABL.E,/)

- 42:42+1

GO TO 600

765 WRIIE(I0.75)

75 FORMAT (IHO.15HBASE CONSUMABLE,/)

.12:42.1 L
GO TO 800

766 WR IT E(1O.30)

WR ITE ( IO.76) - -~

711 FORMAT (IH .ISIISYSTEM STOCKS ITEMS,/,IHO ,1bHDEPOT CONSUMABLE./)

42:2

• 800 NT6

NTI:6

80 DEM:CTOFF (1) 
- -

IF (44) 720.720.7000

7000 00 721 431.44

42:42+1 - -

RLAD(NT) FI1N,COST,ZZ,RAT.ANOME.FSC,APP).,FSCM.COOIh UNIT,CSRC,

1 CMNT.CMACC.AMIIF.RPF. ISU,T3.RCC(,IPP$,CT,NCC.PART.INSOTY,LRC

IF(J2—12)729.729.726

726 4 2 1  . -

WR 1TI(IO.301 

-~~~~~~~~~ -- ----- ~~~~ - - 
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!~c:-~ ~ ~~~ 
30 FORMATI1H1.2*.44HFI N.SX .12HNOMENCLATURE ,t5x.3.iFS~ .13X,15NN ~F~~~~~ t

-~~ ~ 
1 NO. .6W. 3SIIFSCM MOoti. UNIT SRCE MA INT MACC ./.a

: IN ,B2X.Z9HCODE ISSU CDI CODE COOE./.DI .9X,SSHMRF NP?

-
p. j  *. 1 QUAN/ UNIT PRICE LRC TAT RULES,7X.S9HPAR BU 7

1 6 9 10 11 12 13 146 ~5 16./.1H ,26X.14HPROV,22X.3
-
~ P 

1 M1MA.SX,’4HCCOC.6X.3HPLQ/ISH APPLICATIONS.65X,$H INS STY)

t 729
-
• ~- — 

• 
150 READINTI )(NS(K1),K1:1.N61)

DO 1150 K1 1.10

- IF(ANAC1(K1))1152.1152,11469

I 11469 IF(CT.ANAC 1(K1)—OEM)1151,1151.1152

1151 IN~(K1):IAST

GO TO 1150
1 

1152 IND(Kfl :IBLNK
. 5

P 
1150 CONTINUE

— —  K2:U

• • DO 1250 411:1.10

— - IF(MULT(K1))12146.12’49.12146

12149 NS1(K1):0

GO TO 1250

;
I- - I

a .

a .

- • 12468 412:412+1

• • NS1IKI):NSIK2)

1250 COi~T1NUE
- WRITE(IO.33) FIIN.ANOME.FSC.FIIN. PART. FSCM.COOM.UNIT.

- 1 CSRC.CMNT,CMACC.AMRF,RPF.IGU,COST.LRC.T3.RCDE,IPPO.

- - 2 NS(N81) .(NS1(411) .IND(K1) ,K1:1,jO)

33 FOHMAT (1H .A3,A46,2X.SAI .SX,A46,1H..,A3,1H ,A16.’X.SA46,2X.A44,A1.

1 1X.A 16.A3 ,2X,A 2 ,3X ,A2 , ’ 6X .2A 1,?X .A 1/

2 4,X .2 (3X .F7.3) .I8.F12.2.2X.A5,F6.0.2X

• ‘ 3 A’4.A2.A46.141,IS.IX, 16,101114.411)

- - 
WRITE(IO.3’e)APPL.INSQTY

- I GO TO T2I
- £51 REAO(6 )NS(NBI)

• WRITE (IO.33) FIIN.*NOME,FSC. FIIN.PART. FSCM.COOM.UNIT.

1 CSRC.CMNT,CMACC.AMRF,RPF.ISU,COST,LNC,T3,RCQE.IPPQ.

2 NS(NB1)

I - WRITE(IO,314)APPL .INSGTY

346 FORMAT (1X.10(A16.A3.2X1.$X.17/I

— - 721 CONTINUE

- 720 CONTINUE

_ _



—— a-

:1 -

IFINS)1560.I560.1SI0

C PRINT P2 ITEMS

1550 REWIND 15

46 IRIT E( IO.30)

WNLTE(10.79)

- : 79 FOI4MAT (1H .6NP2 ITEMS/I

42:2

DO 1551 K1:1.N6

READ(15) FIIN,IOC.FSC,NCC.FSCM.CODM,UNIT.RCOC.COST,PL.Z.APP)..IGU.

1 CSRC.CMNT.CMACC. IPPG.RRR.ANOME,PART,AAA.AAA.AAA,AAA,AAA .AMRF .

-
• 1 RPF .INSGTY.LRC

• 42:42+1

lF(J2—12)1553.1553.1552

1552 42:1

WRITE(IO.30)

1553 IRITEIIO.33) FIIN,ANOME.FSC.FIIN. PART, FSCM.CODM,UNIT, - -

1

1551 WRITE(IO.314)APPL.INSOTY

REWIND 15

1560 412:0

DO 1330 411:1.10

IFIMULT(K1))1330.1330.13241

1328 412:K2+i

TCOSTI(411):TCOST (412)

PBA1 (K1) PBA (K2)

1330 CONTINUE

•R1TE(10,13160)TC6U
URITE(IO,13141)PBU.ANORS1

13460 FORMAT(1H1.10X,2SIIOVERALL COST OF BACKUP IS.1*X.F12.0)

15441 FORMAT 1111*.SONPROSABIl.ITY OF SUFFICIENCY IS .?5,) l13X.UHCONPARED

1 TO A CONSTRAINT U? .F5.3)

• 110 1350 411:1.10

P.2411+b

IF(MULT(K1))13146.1316S,13469

1348 WRITE(IO.1392)112

13*2 FORNAT (/11X.244NN0 BASES ASSIGNED COLUMN.I3)

60 T0 1350

1349 TCIZTCOSTILK1)SMULT(ki)

WRI1C(IO.1343)412.TCOSTSIKI) .NULT(411).TCI

1343 FO iMAT (/11X,2&P4TOTA*. COST OF COLUMN .12.4411 5 ,F1$.O/1141.ZSMNUMS&R
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46 - 1 OF BASES ASSIGNED IS .12/11X,2SHOVERAL ). COST OF COLUMN 1S,11iX,

2 F12.O)

WRITE ( 10. 131.1) P5*1(411) • ANORSI
‘S

135U CONTINUE

WRiTE) IO.13415)TTCOST.OO).AR

1. 13445 FOMNAT(//j t X,2SHTHE TOTAL OVERALL COST IS,12X.F144.0/13X.27HCOMPAR

lED TO A CONSTRAINT OF,841,F1le.O)

WRITE (IO,1607)ANORS

1607 F0.~MAT1//1OX.SIF A PROBA BIL ITY CONSTRAINT RUN IS DESIRED. COMPATI

- iDLE WITH THIS COST RUN, A CONSTRAINT OF 3.F6.’4.S SHOULD BE USEOS)

- 
REWiND Sa —
KEsINO 6

i
-
4J 

- 
RE aIN O 7

REWIND N

— •  
STOP

END
U

a - .

a..

— 5 .

— —

a

I T 
-
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APPENDIX E
• 

EDIT PROGRAM

I • An edit program has been developed that will check for data errors in the input to the
ARINC Research Spares-Optimization Program. This program (EDIT) will review the format
of information for each item, eliminating items with essential information missing, and
subsequently will group similar type items for input to the spares-optimization program.
The inputs to EDIT are tapes prepared by the data-conversion program (IFIN ALTAPE,
NUMBEROFFIINS), which convert MDF data in a UICP Input Data Transcript format to a
form acceptable as input to the spares-optimization program. A general description is pre-
sented in Figure E—1.

For each item the following tests are made:

1• Is source code anything other than P1, P2, or P6?
2. Is item identification code a value greater than five?

• - - 3. Is cost a value less than or equal to zero?
4. For identification codes of one or two (consumable items) are the product of

removals/hr X quantity/application X number of applications X percent/application
and the product of overhaul replacement rate X quantity/application X percent/
application X number of overhauls equal to zero?

5. For an identification code of three, is the product of removals to depot/hr X
quantity/application X number of applications, as well as the RRR Quantity, equal
to zero?

6. For an identification code of four, are the product of removals to base/hr X
quantity/application X number of applications and the product of removals to
depot/hr X quantity/application X number of applications and the RRR Quantity
equal to zero?

7. For an identification code of five, is the product of removal rate to base/hr X
quantity/application x number of applications, as well as the RRR Quantity, equal
to zero?

If the answer to any of the above questions is yes, the item is rejected . If the percentage of
items rejected becomes greater than a maximum value specified by the user, the program is
terminated.

In addition to the tests described above, EDIT checks the value of production lead time;
if this number is zero, a value read by the program at execution time is substituted for the
zero.

E—1 

- - - -  -
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•I’ ~ The input required by EDIT consists primarily of two tapes created by the data.
- 

- _

t ~~~
- conversion program that converts data from the UICP Input Data transcript format; the fi rst

46 ~

. 

~~~* 
tape contains a record for each Fu N; the second tape contains the number of F u N  records
from the first. However, the user must also furn ish a data card specifying the percentage of

— items rejected that cannot be exceeded and the value of production lead time to substitu te
for zero values of that number. An explanation of the input card is given in Table E—l.

4 .

-

- Table E—1. EDIT INPUT-CARD DESCRIPTION
‘S

Card Columns Format Description

- ,. 1-10 F10.2 Maximum percentage of items that can be
- rejected before program termination

- 11-20 F10.2 Value of production lead time to substitute
- for zero values of that number

• - 

After an item has been judged acceptable, it is stored in one of the five files that are
- - inputs to the spares-optimization program. Each of these files contains items of a single

~ ,~~ • 
type.

- - 
• 

- Each item is processed in turn until all items have been checked or until the percentage - -
of items rejected becomes greater than the maximum specified, at which time the program

a will terminate.

The program logic is shown in flow-chart form in Figure E—2, which is followed by a
• _ complete program listing.

- The EDIT program has been designed to aid the user in screening the input data and
eliminating items that lack essential information , resulting in an optimization program that

- gives more meaningful results.

~

- a .

E—3 
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H F O K T R A N  I V  C O M P I L A T I O N  lOOSO Sj

C ~D1T PROGRAM FOR F. JACOBY WRITTEN BY 0. EdLL. FEBRUARY 1970
S.

INTEGER ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- —— 1 ZITLM.PNUN .LRC.COGSYH •P1,Pô •P2

- 
DIMENSION FIIN(~~). FSCM(2) . COOC(2). RULES(S). APPLI2.10).

1 XIT EMISI.  P(IUM(5)

DATA P1/2HP1/.P44/2HP6/.P2/2HP2/

KEWINO ‘4

a- REi1Nu b

ICaINU 15

- IO:2

- W(4ITEIIO.999)

i • 999 FORMAT (IHI)

1 
• 1. KtA D *~ERCENTAGE OF RECORDS REJECTED NEFORE ABORT AND VALUE OF PL FOR

C SUBSTITUTION IF BLANK

R~ *D(1 ,100O) APCT ,SUBPI.

— lOuO FUi- NATI2F1O .2)

a • C HEAD I4UM,~ER OF RECORrIS OI~ TAPE FOM EDIT

-
. 

- 

- 

KEAL, (5)NUMREC

- 
II~~M : (XFIXIAPCT.NUNRL)+SO)/100 

-
•

- •5

a .

• — C INIT IAL IZATION

- 
4 1 : 1 1

N : 0- —  143:11

NI. :),

• 15:0

446:0
- 

1414:0

- NI4tJ O

- . C NLAU RECORDS FROM TAPE

100 IF (,,R—NUMRECI1OI.200 ,200
- 

101 READ)’.) FIIN,IQC,FSC,NCC.FSCM.COOE,UOI.RULES.COST.PL.Z.

- 1 NOUAN,SKC (,CMAINY.CMACC,IPPO,

Z RRN.(X ITEM(I) .PNUM(IP,I I ,5 ) ,A AA.A A B .AAD ,AA E.AAF.A MRF ,~~ F, PCT.

3 &NSOTY.APPL •LRC.COGSYM

t j  ;lK :N R + 1

L
125 IFISRCI—P*)135.I1S.135

1 13b

115 IF )10C 4) 5.10.10 

--  -
--- --

~~~~
—

~~~~~~
-
~~~~~~~~~~

-- --
~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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; 
• S IF ICOST) U.l0.15

- -
~~~- 

15 IP I~~) 30.*I.$0

~~~~~ 

as Pt.sSUSPI.

Il~~ 30 SO TO (440.440.50.GO.70).IØC

~~~~

- C I O Ca I O R IOCSZ

~ 
440 IFIaAD) *e.*6.*S

445 IFIAAE)$0.l0.*S

, 445 GO TO (*2.4444). IDC

1.2 NS :N5.1 L
~i ~ 

IPRT $ 1*

.. *070 90

; - 1)14 N*:N*.1

-
~ 

IPRT :13

- ~ O T O SO

: C IOC:3

511 ZFI *A8 ) 5G.56.SS

So IF(RRR)G0.$O.55

- 55 N3 :NS .1
k•
~~ IPNT S 1I IT

- 

Gu TO 9O 

.-.

~~~~

-
. 

I

J
~ ~ 

-

~~

I C IUC:*

60 IF)A*A )bI..6*.44 2

6~4 1F(AAB)66.6G.G2

- 66 IFIRRR)S0.S0.U ( -
~

~ 

62 N1 N I+ 1

~ IPKT :10

GO TO 9O

- 
C £ D C : 5  

- -

70 IF(AAA)70.76.7S

.
. 

76 IF(RRR)$0.$0.7S

75 N2 :N2.1

~ 
IPKT Z II

~ 

. 

~ 

90 WRITC(IP*T) FIIN.IDC,,SC.NCC.FSCM.COOt.UOI.RULCS.COST.~I~
.ZP L

I 1 APPL.NSUAN.SRCE,CMAINT,CMACC.IPPS.

~ a RKR. *IT(M.P*IM,AAA.AAS.AAO,AAt,AAF,AMRF.R ~~

3 •INS*TY •LRC.COGSYM

I 
ØO TO IUO

1 C ITEM IS P2

I 155 WRITE) *5 ) FIIN,IDC.FSC.NCC.FSCM,COO(,UOl.~Ul.ES,COST.~~ 1Z.

1 APPI.,NGUAN.$RCE .CMAINT,C$ACC. IPP G,
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~~~~~~~~~~~~ 

a ARR, XITEM.PNUM,AAA,AAB .AAO.AAC .AAF.AMRF.RPF

~~~ 
I 3 .INS TY ,LRC.CO5SYM

: . 1 -  ~ •r~ N6:N6.1

~~~ -2 ~

— 
• . GO TO 100

~: . ~ ~: a- 
C SOURCE CODE IS NOT P1.P2. OP PG

~ 

4 
1 1445 wRZTEIIo.1~~~ F1IN

~~ 

- 

- 

4•  
136 FO1)MAT(IHO.STHIS FUN NO. S.A3.A’e.s CANNOT BE PROCESSED. ITEM NOT

I_~ ~ — — - 
1P1.P2. OR PBS)

~~~ 
. -

~ 

i _  .5 GO TO IOS

- C UNkNOWN ITEM

- 

- 

S ~ 
• 

10 WI4ITEIIO.1002) FIIPI

~ 
a • i0o~ FORMAT(IHO.STHIS FIIN NO. S. A3.A4+,S CANNOT BE PROCESS~o, )JNKNOW

-~ -~~ 
- • 114 TYPES)

~ 
-i
~ ~ 105 NNLJ : NREJ + 1

- ~ a .

; 
IF (NREJ—INUM) 100.110.110

- — • 
C M.GATIVE OR ZERO COST

a S 20 WRITE (IO .1003) F u N

‘
, 

- - — 1U 03 FQRMATI1HO .sThIS F u N  NO. S. A3 .A’4.S CANNOT RE PROCESSED. COST I
- ~ 

- 
IS MISSINGS)

- a .
GO TO 105

~ 

- 
S .

~ - - C ESSENTIAL INFO MISSING

- • 3(3 WHITE)1O .10014) FIIN

~ 
luO le FUHMAT (IHO .SThIS F u N  NO . S. A~’.A’4.S CANNOT BE PROCESSED. ESSENT

- t •1 • 

11*). INF O IS MISSING SUCH AS MRF.RPF .RRN ,OUAN$)

~ 
- — .  • GO TO 1O5

~ ! ~ • ~ 110 WNITE(I0.1005) APCT

~ 1005 FORMAI (1N0.10X.F10.1.S PER CENT OF ITEMS HAVE ERRORS. JOB IS TERMa .
.
. IINaTCOS

- . 
P41 :0

. • pla:0

I ~ 
_ 

P43*0

~ ~~~~~~~~~~~~

.

• 200 WRZTE SUII.N2,P.3,N14.Pd5 .N44

STOP

EM)
- • .

- 
I 

s~OaI~ NM! £~U&.ti,1t
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- - ‘  a-- APPENDIX F

46 ~ - 
V S A~~ RIBUTES CALCULATED IN THE

~ - a- 
DATA-CONVERSION PROGRAM

F~ ~ ~ 
: ~~ antities cal~~la~~ are:

- ~ a • AAA ~ i: (Al)1 * (QA)j * (RPF) 1

~: ._ ~ ~~~~
- 

appcodes

:- 
, 

• : AAB = x: (Al)j * (QA)j *
appcodes

- 
AAD =i: (Al)j * (QA)j * (PA)j 4 (MRF)i

a- • 
appcodes

- AAE =E ~~ I ~ (PA)j * (QA)1 * (OR)j
- a .  

appcodes

~ 

-

~ 

- - AAF =E (Al)j * (PA)j * (QA)1 * (RPF)j
i
~ 

- 

- . 
appcodes

-

• 
i : RRR Quazi 

;;des (~~~s)1 (PA)j * (QA)j * RRR 1

- 
- - NHA is Next Higher Assembly; OHLS is Overhauls .

- ~ ~ ~ - The quantities calculated for specific item types are:

~ ~ ~ I I 
— 

AAA AAB AAD AAE AAF RRR Itern Type

• - -  B-C x ~ x 2

— -  D.C x X 1

- •  
B-R X x x 5
B/D-R X X X X X 4

•, D-R x x x 3

B-C Ii Base Consumable
. D-C ii Depot Consumable

B-R is Base Repairable
- B/D-K is Base-Depot Repairable

- : D-R is D~ISOt Repairable

I I

~ - 
F—i

~ ~~~~~~~

~~~~~~~~~~~
.
~~~~~~~~~~~

- - --~~~~ - - ~~ 
-
~~~~

- -
~~~~~~~~~~

- - - -
~~~

-- -
~~~~ 

--

~~

-- - - - -

~~~~~~~~~~

- -  

~~~~~

- -
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- APPENDIX G

a .

PROCEDURE FOR ADDING A DEN TO THE
. - 

- • DATA-CONVERSION PROGRAM

An identification DEN can be incorporated in the ARINC Research Data-Conversion
I Program by adding it to the list of acceptable DENs in WRTFIN (the COBOL input/output

- routine), by processing it in DCPASS1, and by adding it to all input/output lists in DCPASS
1 and DCPASS2.

To follow an example through all phases of addition , DEN BØ54 is selected ; the value in
columns 20-28 is to be printed out under “new information” in the IOL-listing. In
WRTFIN , the COBOL subroutine of DCPASS1, locate in the Working Storage section the
level 01 array MAJ-ID-TBL. This table defines all DENS that will be passed along to

• DCPASS1 from the input tape. Add a level 03 filler with the value of the DEN. The
- following table, MAJ, must be increased by one to accommodate the new DEN.

. - 
- In the Procedure Division, locate paragraph ANAL, which analyzes the input record for

an acceptable DEN. The index should be incremented by 1 to reflect the added DEN. The
- . COBOL subroutine is now complete.
. • In DCPASS1, a variable must be named to hold the new data. B54CST is selected. Since

r - - this is an implied real value (does not begin with I, J, K, L, M, or N) , it need not be declared
~-- ~ REAL. A variable for the DEN is chosen to be the same as its value, BØ54, for clarity. The

• . . variable BØ54 is to be compared with an integer variable, APPCD; therefore, B054 must be

• 
declared INTEGER.

. Now , a value for BØ54 must be assigned in a DATA statement. The notation is DATA
BØ54/4hBØ54/, which is explained as follows:

- 

B054 (variable name)/(open description) 4 (characters) h (Hollerith) B%54 (value)/
- - (close description).

- The logic of checking DENs must now be followed to find where the B54CST data can
- be read. Since all non-DØØ9 DENs are read first , the correct spot must be between lines 103

~ 
•. 

- and 200.
- 

. 

The arithmetic IF in FORTRAN gives three addresses to branch to if the result is
. negative, zero, or positive, in that order. -

- After line 103, we see such a branch. If the tested DEN is greater than B002, we jump

~ 
to line 107; otherwise, we jump to line 105 and read the local muting code. Since BØ54 is
greater than B0q2, we go to 107. Since BØ54 is greater than 8053, we go to 130. At 130, we

~ 

• test BØ54 against CØØ4 and find the result negative, and go to 140. At 140, we test the DEN

I G-1
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against B067 and would expect to transfer to 102 , since the test is negative. But we do not
go to 102, since that would read a new card. Hence, we change the address of that jump to a
new line number, 144, where we CONTINUE (a no-operation). Now we test our DEN B054

- ~ against the test value JDENT. If we find it equal, we want to read in the B54CST, or else
jump to 102. The B54CST can be read under the FORMAT at 1012, which skips 19 spaces,
then reads 9 columns with 2 decimal places. The resulting sequence is:

140 CONTINUE
IF (JDENT-B067) 144, 142, 102

142 CONTINUE
READ (IHOLD, 1014) RULSCD
GO TO 102

144 CONTINUE
IF (JDENT-B054) 102, 146, 102

146 READ (IHOLD, 1012) B54CST
GO TO 1O2

We have read the BS4CST; now we must pass it on. At the end of DCPASS1, we output
the entire FIIN , unformatted . It is only necessary to add B54CST to the output list,
immediately behind the local routing code. DCPASS1 is now complete.

DCPASS2 is somewhat easier, but more cards must be changed because of the sub-
routine structure of the program. All items are in COMMON, so we must add B54CST to the
COMMON list in each subroutine, in addition to the main driver. It is not necessary to
declare it REAL.

Wherever there is a READ or WRITE of an entire FIIN record, B54CST must be added
at the end. The only position in which the driver is affected is immediately after line 62,
where the item is found to be a consumable and saved in ITAP1R.

In the various subroutines, 10 READ or WRITE statements are affected , and B54CST
must be added to each of them. DCPASS2 is then complete, and the new DENs passed to
the optimization programs.

The procedure for adding a DEN is not complicated, as has been shown above, but the
addition affects many sections of the program.

G-2
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APPENDIX H
- 

PROGRAM INITIALIZATION FOR ANALYSTS AND PROGRAMMERS
AND CONTROL CARD LISTING

This appendix describes, from the analyst and programmer viewpoints (See Table H—i ),
I the initialization to be supplied by the analyst and entered onto the data cards by the

programmer.
- Of special interest to the programmer is the following narrative, which describes drum-

scratch-area assignment as a function of number of items to be handled. (This applies to
probability and cost-constraint programs.)

Appendix I provides complete operator instructions.

- The maximum quantity of drum storage required for each item is 24 words. There are
- two data sets on drum; one holds 13 words for each item and the other holds 11 words for

each item.

The number of words in each of these sets is determined by a card of the form

# ASG .b- J-h RAN , file code, number of words (see Figure H—i)

- where “file code” is I or J and “number of words” is an actual number. The program
control card decks are currently set up with 100000 as the number of words.

( 1 00000)~Therefore, at least = ( 2520) ~ o items(i3)~~
can be handled. By increasing the size of the data sets, more items can be handled . For
example, if “number of words” is increased to 400,000, then at least iO,000 items can be
handled . Of course, the total number of items that can be handled is a function of how large
an area may be used for scratch on the drum.

H—i

~~~~~~~~~~~~~~~~~~~~ 
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, F igure H—i. LISTING OF CONTROL CARDS USED TO EXECUTE THE

~ 

• 

~ ~~ 
PROGRAMS FROM AN OBJECT TAPE

‘ ~

- - 

~T . ~ ~ a- 

Data-Conversion Program

1—i 
~ ~ Jml A R I N C

L ~

- ~ ,
~sc, Jwi~ TAPE ,P,,M kINCC HJLCT

1-1 ! ~~ 
IN R P ,DCPASSI

-~~ ~ A SG ~~~ TA PCPF ,,II~PUTTAPL
‘: •

~~ 

- 
1~SG J~aR IAP E, H,,SCkATCI4

: ASG JWR TAPE,E,,SC RATC P~
* 5  ~~ ASG J RAN,O ,IOCO:~ ~ ~ ~~~ 

AS& J RAN, I,IOCOU
-~ ~~

- GO V l.~CP A SSl ,JfB
- - I •~~~ END

F,~E E ~~ h,MjM I4EROFF IINS

~ 
a .  FREE r~ F

~- . FREE R E,F IrNSTP
1 ~ ~ Joe MRINC

~
-• •6 ast; J%.IR TAI-~E,P,,,~rdNCOPJECT

~ IN R P,DLPASS2
~ a -  ASG J~ TAPE,F,,SC~ A T C h
- - ASG JR TAP [,D,,NU~’HE RCF F11NS

— 

• 
• 

a-. As (; J~ TAPE,E,,F IINSTP
-
~~~:

-
~ • a- ASG Jt’.R TAPE,K,,SCRATCH

S 
•
~ ASG JR TAPE,G,,SC4ATC H

- 
.- ASG JR TAP [,H,,SCRATCI-~

~ 
ASG JR TAP [,l,,SCRi~TCh- .- ASG JR TAPE ,J,,SCRATCh

a - .  Go Y UCPASS2 ,JC O
2560. 0.0 1.0

• - END
- -~ FREE ~ F , I I I N A L T A PE
:
~ 
‘ F R E E  R D

— FREE K E
* . FREE ~•( P- . END

F I N
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• F igure H—i . (continued ) ~ -

~~~

- 

~

~~ 
Probability-Constraint Procam

S ~ JOR A R I N C  j
-
~~

-
~~

-
~ i~sG JWR TA PF,P,,A l~ f NCC~ JtCT

~~ IN N I’,EC!1,PRC~~1,PRN1 2, - 4~SG J~ T A PI,0,,IFIMALTA Pt
• A SG J R TAPE, E,,NUMBERCFF IINS 5

~~ ~sc; JR T~ PE,0,,SC~ ATCh ~ -

~~~. 

- 
ASG Ji~ TA PC,M ,,SC~~ TCh IS 

ASG JW P~ TAPE, N,,SCRATCH -

ASG J RAN ,l,ICC000
~~t ~ ASG J RAN,J,1JC000- , 

~sc; J R A N , K , 5 0 C ’ U j
ASG J ~AN ,L,’$0C~’)O

~ GO V kIDIT,J OB ~
~ 

- 75. 150. I

~

- 
hM) - -S

1~ F~ €E R 0
: FREE R C ~ASG Jk TAPE,F,,SC~.&ATCh -

ASG JWR TAPE,G,,SCR .~1CH: 4:~0 V PRUBI,JCB
~~ 5
. - 1h55.6 2’~6U. 3., 15. 90. 75. .95
~- — I. 6. — 1 .  6. — 1 .  6. — 1. 6. 1. --

~ 2d0. 710. 115”. 1647. 2390.
- I~ND
~- ~ ASG JR TAPE,~~,,SCi~~TCI~

-~F ASG J~’.R TAPE,H,,SCSATC h
- FR EE I• 

- ~ -

~ GO V PQO L,2,J0,3
- 00I~0o 7

- END
, FREE ,.) E,f~L,FUPC.’~TE
-~ FR EE R P 

5

-~ ~ 
EM) 

i t

~ F I N

I

~4-~~ I S.
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