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THE REASON FOR PERFORMING THE STUDY was that the two models recommended by 
the Aircraft Spares Study, Overview and PARCOM, could treat a full- 
substitution or a no-substitution part replacement policy but lacked the 
ability to represent a more realistic partial-substitution replacement 
policy. Of the two models, PARCOM was judged to be the better candidate 
for incorporation of a partial-substitution capability. 

THE PRINCIPAL FINDINGS of the work reported herein are as follows: 

(1) The basic PARCOM (Parts Requirements and Cost Model), developed 
for the Aircraft Spares Study, was extended to include the effects of 
partial-substitution replacement policies and deployment of initial stocks 
over time. 

(2) The resulting extended model relates spare requirements to a 
flying hour/aircraft availability objective, parts replacement policy, and 
stockage deployment schedule—all subject to optional cost constraints. 
Example applications illustrated the plausibility of the model logic. 

(3) The extended PARCOM significantly expands the range of application 
and results of the basic PARCOM methodology. As such, its implementation, 
in place of basic PARCOM, is warranted. 

THE MAIN ASSUMPTION was that partial substitution can be usefully defined 
in terms of a partition of part types into a full-substitution part set and 
a no-substitution set. 

THE PRINCIPAL LIMITATION was that definitions of partial substitution other 
than the assumed definition might not be addressable by the extended PARCOM. 

THE SCOPE OF THE STUDY addressed the relationship of spare requirements and 
fleet capability for a notional Army aviation program to a flying 
hour/availability objective, part replacement (substitution) policy, and 
stockage deployment schedule—all subject to optional cost constraints. 
The study applied the subject model to an example, using four part types 
over 5 days, and to an all-up case, treating an AH-1S scenario involving 
334 part types over 120 days. 
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THE STUDY OBJECTIVES were: 

(1) To evaluate the potential for extending the capability of the 
basic PARCOM, developed in the Aircraft Spares Study, to include partial 
substitution and other desirable features lacking in the basic PARCOM. 

(2) To make the above extensions and to report on and illustrate the 
application of the extended PARCOM and methodology. 

THE BASIC APPROACH was: 

(1) To assess the limitations of the basic PARCOM. 

(2) To select features and capabilities, to include partial substi- 
tution, for incorporation into an extended PARCOM. 

(3) To develop an extended PARCOM incorporating the selected 
capabilities. 

(4) To report on the nature of the extended PARCOM methodology and 
model through exposition and illustrative example applications. 

THE STUDY SPONSOR was the Deputy Chief of Staff for Logistics, Headquarters, 
Department of the Army. 

THE STUDY EFFORT was conducted by Mr. Walter J. Bauman, Force Systems 
Directorate, US Army Concepts Analysis Agency. 

COMMENTS AND QUESTIONS may be directed to the Director, US Army Concepts 
Analysis Agency, ATTN: CSCA-FS, 8120 Woodmont Avenue, Bethesda, Maryland 
20814-2797. 

Tear-out copies of this synopsis are at back cover. 
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PARTIAL SUBSTITUTION AND OTHER MODIFICATIONS TO THE PARCOM MODEL 
(Short title: PARCOM Partial Substitution) 

CHAPTER 1 

MODEL DEVELOPMENT 

1-1. BACKGROUND 

a. Model Origin. The US Army Concepts Analysis Agency (CAA) developed 
the Parts Requirements and Cost Model (PARCOM) to generate cost effective 
mixes of aircraft spare parts and to assess aircraft fleet performance under 
specified wartime scenario conditions. Development occurred during the 
course of the Aircraft Spare Stockage Methodology (Aircraft Spares) Studyl 
conducted by CAA. That study, and PARCOM development, were in response to 
interest shown by the Deputy Chief of Staff for Logistics (DCSLOG) in devel- 
oping a methodology (or methodologies) relating aircraft spare parts stock- 
age levels to combat readiness and flying hour capability. The calculation 
of spare parts requirements, and of the effects of budgeting changes, had 
been a slow and cumbersome peacetime oriented exercise. The principal 
criterion for spares stockage had been the achievement of acceptable stock- 
out, or fill rate, levels. To more realistically predict wartime spare 
parts requirements, and to better justify budget requests for spare parts 
procurement, the Army needed a more responsive methodology based on wartime 
flying hour expectations and system readiness/availability requirements. 
PARCOM was developed to meet that need. 

b. Current Study Purpose. Results reported in Aircraft Spares were 
sufficiently encouraging to warrant a follow-on study, designated the 
Overview/PARCOM Turnkey Project (OPTP). Included in the objectives of OPTP 
were the following actions pertaining to PARCOM: 

(1) Document the PARCOM, as developed in the Aircraft Spares Study, 
and deliver it to the US Army Aviation Systems Command (USAVSCOM). 

(2) Evaluate and report on the potential for extending the capability 
of PARCOM to include partial-substitution parts replacement policies and 
any other features deemed desirable, but lacking in the model (PARCOM) devel- 
oped for Aircraft Spares. 

This technical paper is a report on the model extension. The extended 
model reported herein is denoted as extended PARCOM; the original model, as 
developed in the Aircraft Spares Study, is denoted herein as basic PARCOM. 

1-2. BASIC PARCOM PROBLEM SPECIFICATION. The basic PARCOM was designed to 
generate cost-effective mixes of add-on spare parts needed to permit an 
aircraft fleet of specified type to achieve specified flying program and 
availability goals under various cost constraints, part replacement poli- 
cies, and aircraft availability objectives. These are described below in 
summary fashion. Additional detail may be found in the PARCOM User's 
Guide.2 
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a. Cost Constraints. The two cost constraint modes are: 

(1) Unconstrained Funds - where unlimited funds for procurement of 
additional required parts are assumed available. 

(2) Constrained Funds - where a cost (funding) limit for add-on spares 
is set. If unable to meet the flying hour and, possibly, availability 
objectives with the limited funds, the model generates a "best" solution 
mix with the funds available, i.e., it seeks to maximize program flying 
hours achievable within the funding constraint. 

b. Basic Part Replacement Policies. The two basic part replacement 
policies are: 

(1) Full Substitution - where a failed part on an aircraft may be 
replaced by either a spare (if available) or by a serviceable part installed 
on a not-mission-capable (NMC) aircraft (if a spare is not available). 

(2) No Substitution - where a failed part on an aircraft may only be 
replaced by a spare part. 

c. Flying Hour Objective. A flying hour objective is a requirement for 
the aircraft fleet to achieve a specified number of flying hours on each 
day of the scenario. An input flying hour program designates the daily 
goal. A basic PARCOM objective is to generate a parts mix which will 
achieve the specified flying program at least cost. 

d. Aircraft Availability Objective. An aircraft availability objective 
is a requirement for a specific minimum aircraft availability on each day 
(different days may have different minimum required availabilities). In 
this context, aircraft availability = 1 - NMCS, where NMCS = the fraction 
of surviving aircraft in not-mission-capable-supply status. An aircraft is 
in an NMCS status if it is nonoperational because spare parts are needed 
but are not available to restore it to serviceability. Specification of 
availability objectives is in addition to the flying hour objective. 
Specification of a zero availability objective is equivalent to no availa- 
bility objective at all. 

1-3. SUMMARY OF REQUIREMENTS OUTPUT FOR BASIC PARCOM. The following are 
the types of print output produced by basic PARCOM for requirements 
problems. Details may be found in the PARCOM User's Guide. 

a. Unconstrained Cost Cases 

(1) Total Requirement. Total least-cost parts mix and costs required 
to achieve the case objectives (flying program and availability) given a 
zero initial inventory. 

(2) Residual Requirement. The least-cost add-on parts mix (to an 
input initial inventory) and costs required to achieve the case objectives. 

1-2 
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(3) Cumulative Cost by Day. For each day N (N=l, 2, ..., through end 
of war), the total and the add-on costs of the full parts requirements to 
meet the case objectives through day N only, i.e., it is the cost of the 
requirement for a truncated scenario of N days. Parts mix is not shown. 

(4) Cumulative Requirement by Day. For selected items, for each day 
N, the cumulative total parts requirement needed (in the full parts scenar- 
io) to meet the case objectives through N days. A zero initial inventory 
is assumed in this output. 

(5) Daily Aircraft Available. For each day of the full scenario, the 
fraction of surviving aircraft which are not NMCS, assuming that the start- 
ing spare inventory is set equal to the sum of the computed parts require- 
ment and the initial inventory. 

(6) Daily Flying Hours per Aircraft per Day. For each day of the 
scenario, the average achieved flying hours per available aircraft per day 
assuming the computed solution parts mix is stocked. 

b. Constrained Costs 

(1) Total Requirement. Total best requirements mix, with zero initial 
inventory, and with a no-substitution policy, that can be bought with a 
funding limit equal to the sum of the values of the current spares inventory 
and the input cost limit. The objective of a best mix is to maximize flying 
hour productivity with the constrained funds. 

(2) Residual Requirement. Add-on (to input initial inventory) require- 
ments mix, with a no-substitution policy, that can be bought with a funding 
limit equal to the input cost limit. 

(3) Daily Aircraft Available. For each day of the full scenario, the 
fraction of surviving aircraft which are not NMCS, assuming that the start- 
ing spare inventory is set equal to the sum of the computed parts require- 
ment and the initial inventory. 

(4) Daily Flying Hour Fraction. For each day of the full scenario, 
the fraction of the fleet flying program which can be achieved assuming 
that the starting spare inventory is set equal to the sum of the computed 
parts requirement and the initial inventory. 

(5) Daily Flying Hours per Aircraft per Day. For each day of the 
scenario, the average achieved flying hours per aircraft per day, assuming 
the computed solution parts mix is stocked. 

1-4. LIMITATIONS OF BASIC PARCOM. The following limitations of the basic 
PARCOM were noted as a suitable base for future model extension and/or rede- 
sign. 

a. No Partial-substitution Requirements. A partial-substitution parts 
replacement policy can be conceptualized as one in which some (but not 
necessarily all) part types installed in NMCS aircraft are substitutable 
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for spares, i.e., such a part type installed in an NMCS aircraft can, if 
serviceable, be applied to replace a failed part (of the same type) in 
another NMCS aircraft if a spare is unavailable. The basic PARCOM does not 
consider partial substitution. The basic PARCOM requirement algorithms 
process only a full-substitution replacement policy (all parts substitut- 
able) or a no-substitution replacement policy (no parts substitutable) 
depending on the case treated. 

(1) Unconstrained Cost. The basic PARCOM calculates unconstrained 
cost requirements with both full substitution and no substitution. 
However, using a common scenario, PARCOM-generated solution requirement 
costs under a no-substitution policy are much larger (for nontrivial cases) 
than solution costs under full substitution. It may be useful, therefore, 
to examine the effects of partial-substitution policies with corresponding 
intermediate solution costs. 

(2) Constrained Cost. While the standard unconstrained cost require- 
ments solution of the basic PARCOM can treat both full substitution and no 
substitution, the constrained cost algorithm of that model treats only a 
no-substitution replacement policy. Extension to processing of partial 
substitution would enhance model capability. 

b. No Partial-substitution Fleet Capability Assessment. The basic 
PARCOM assesses fleet flying capability (resulting aircraft availability 
and fraction flying program achieved) based on a solution inventory being 
stocked or on a current (input-specified) parts inventory. Capability 
assessments based on unconstrained cost solutions treat both full substitu- 
tion and no substitution, but assessments based on constrained cost solu- 
tions or on a current inventory treat only a no-substitution policy. 
Application of full substitution and no substitution produce upper and 
lower bounds, respectively, on assessments of fleet flying hour capability 
with a fixed spare inventory. Modeling of partial substitution will enable 
a cause-and-effect analysis of flying hour capabilities between those 
bounds. 

c. No Parts Distributed Over Time. The basic PARCOM, in both 
assessment and requirement calculations, assumes that all initial spare 
assets are "front-loaded," i.e., that all initial spares are available at 
retail on Day 1 of the scenario. Since a spare has no effect unless it is 
needed, this is equivalent to assuming that all initial assets will reach 
retail before they are required (as replacements). An efficient stockage 
and transportation system will achieve this. However, some scenarios will 
not be optimally matched to the time-phased parts deployments reflected in 
the authorized stockage list (ASL)/prescribed load list (PLL) of deploying 
units and the depot-retail pipeline lag for stocks initially at depots. 
The basic PARCOM, therefore, may yield overly optimistic results. Greater 
credibility and conformance to real-life constraints can be achieved by 
enabling PARCOM to process time-phased parts deployments. 

1-4 
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1-5. PARCOM EXTENSION 

a. Need. The objective of the Aircraft Spares Study was only to develop 
and demonstrate a feasible methodology. The follow-on study effort, OPTP, 
was to document the basic PARCOM and to deliver it (as well as Overview) to 
the US Army Aviation Systems Command (USAVSCOM). The selected models 
included the basic PARCOM; however, OPTP also proposed to study means of 
extending the basic PARCOM to include partial substitution and other capa- 
bilities found feasible and useful. The final OPTP report was to include 
an evaluation of the feasibility of implementing these model extensions. 
This technical paper presents that evaluation. 

b. Aspects Selected for Extension. The basic PARCOM limitations noted 
in paragraph 1-4 were chosen as the basis for'extending PARCOM capability, 
i.e., the extended PARCOM was designed to have the capability to analyze: 

(1) Effects of using partial-substitution part replacement policies 
in requirements calculations. 

(2) Effects of using partial-substitution part replacement policies 
in fleet capability assessment. 

(3) Effects of using input-specified parts deployments over time. 

(4) Effects of cost constraints on requirements solutions using par- 
tial substitution. 

In the above context, partial substitution includes full substitution (full 
sub) and no substitution (no sub) as special cases. 

c. Methodology. The approach to PARCOM extension included: 

(1) Selection of the capabilities to be added. These are noted above. 

(2) Construction of a concept for partial substitution amenable to 
processing in an extended PARCOM. 

(3) Revision or replacement of program code in basic PARCOM to enable 
demonstration of concept feasibility for the extensions. 

(4) Checking, via selected manual examples, or all-up tests, of con- 
cept feasibility for the extensions. 

(5) Provision of an undocumented copy of the FORTRAN program source 
code for the extended PARCOM. 

1-5 
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1-6. FUTURE OUTPUT. The products of the OPTP do not include delivery and 
documentation of a complete extended PARCOM (only the basic PARCOM is 
delivered and documented). However, a follow-on effort of limited scope 
will provide: 

a. Publication of revisions to the (basic) PARCOM User's Guide and 
Functional Description. 

b. Documentation of the program source code for the extended PARCOM. 

1-6 
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CHAPTER 2 

REQUIREMENTS DETERMINATION WITH PARTIAL SUBSTITUTION 

2-1. CONCEPT FORMULATION 

a. Definition. In the extended PARCOM, a partial-substitution parts 
replacement policy is defined by partitioning all part types into a full-sub 
set and a no-sub set. A part type is in only one set and remains in that 
set throughout the scenario. These sets are defined as follows: 

(1) All parts in the full-sub set operate with a full-substitution 
replacement policy relative to aircraft which are NMCS due to lack of a 
part from that set. That is, a failed full-sub part on an aircraft may be 
replaced either by a spare (if available) or by a serviceable part installed 
on an NMCS aircraft which is awaiting a full-sub part, if a spare is not 
available. However, no failed full-sub part can be replaced by any part 
installed on an NMCS aircraft awaiting a no sub-part. 

(2) Parts in the no-sub set operate with a no-substitution replacement 
policy. That is, a failed no-sub part on an aircraft may only be replaced 
by a spare part. An NMCS aircraft lacking a no-sub part may neither receive 
a serviceable part from another NMCS aircraft, nor may it provide a service- 
able part to (fill a "hole" in) any other NMCS aircraft. 

b. Implications. The full-substitution and no-substitution policies of 
the basic PARCOM are special cases of partial substitution in which all 
parts are either in the full-sub set or in the no-sub set. The analytic 
usefulness of the above definition arises from the consequence that any 
NMCS aircraft will either be awaiting exactly one no-sub part or at least 
one full-sub part but will never be awaiting a mixture of full-sub and 
no-sub parts. 

c. Selection of Full-sub Parts. Before requirements processing begins 
in the extended PARCOM, a full-sub and a no-sub part set, applicable over 
all scenario days, must be defined. One option allows the user to specify 
those part types which comprise the full-sub set. By default, all nonspeci- 
fied parts are presumed to be in the no-sub set. However, the model has 
another option, allowing the user to specify three screening limits--Ll, 
L2, and L3. With these limits the model selects a part type for the full- 
sub set if at least one of the following apply: 

• The (input) depot repair cycle time for the part exceeds LI days 
and the not repairable this station (NRTS) fraction exceeds zero. 

• The (input) NRTS fraction for the part exceeds L2. 

• The (input) retail repair time for the part exceeds L3. 

2-1 
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The model, under this option, examines all part types and assigns those 
that satisfy the screening limits to the full-sub set. All other part types 
are assigned to the no-sub set. The above screening criteria were chosen 
because it appeared plausible that full substitution would be most likely 
practiced on parts which took a long time to cycle back through the repair 
pipelines; however, other criteria could also be selected. 

2-2. EXAMPLE TEST. The application of the partial-substitution concept is 
demonstrated below via illustrative examples. For review and comparison 
purposes, the effects of standard (basic PARCOM) full-substitution and 
no-substitution policies are also shown, followed by a summary of partial- 
substitution logic and effect calculations. 

a. Problem Framework 

(1) A data base containing four part types was applied in a 5-day 
scenario. Table 2-1 shows input parts data for the example. QPA denotes 
the quantity per application, i.e., the number of installed parts per oper- 
ational aircraft. OST denotes the one-way, order and ship time between 
depot and retail. Overall repair cycle equals the sum of the depot repair 
time and 2xOST for depot repairable items and equals the retail repair time 
for retail repairable items. Essentially, it is the (pipeline) time between 
removal of a failed part and its return to the retail pool of serviceable 
spares. Table 2-2 shows scenario input data for the example problem. The 
two columns on the right define the flying hour and availability objectives 
for the problem. The cumulative aircraft deployments and losses are also 
input. Cumulative aircraft surviving is calculated from them. 

Table 2-1. Example Problem - Parts Data 

PAKT 1 PART 1           PART J PAKT 4 

t PARTS CHARACTERISTICS 

- FAILURE RATES (PER FLY  HR) .08                -02 .06                -02 
- UPA 1111 

- UNIT COST ($) 400      50 40      30 
- INIT (INITIAL STOCK) 250       10 260       30 

t PARTS REPAIR CYCLE DATA 

- OST  (DAYS) 10 10 
- RETAIL REPAIR TIME (DAYS) 0                   3 0                   2 
- DEPOT  REPAIR TIME  (DAYS) 10 2                    0 

- RETAIL CONDEMN Z 0                    0 0                    0 
- DEPOT CONDEMN X 0                    0 0                    0 

- NRTS I 100                    0 100                    0 

(OVERALL REPAIR CYCLE) (3 DAYS)  (3 DAYS)  (4 DAYS)  (2 DAYS) 
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Table 2-2. Example Problem - Scenario Data 

CUM CUM CUM FLYlNb MIN 
ACFT ACFT ACFT HR PUM ACFT 

JAY ]2££L LUST SURV (FHP) AVAIL 

1 150 0 150 500 • 10 

2 200 0 200 1,000 • 09 

3 200 0 200 1,000 • 09 

M 200 0 200 1,500 • 09 

5 200 0 200 1,500 • 09 

MAX FLY HRS/ACFT/UAY - 10 

(2) Given the problem input data, Table 2-3 shows necessary prepro- 
cessing used in all algorithm calculations. The allowable NMCS aircraft 
for a day is the maximum number of surviving aircraft which can be NMCS on 
that day while still allowing fleet accomplishment of the case objective 
(flying hour and availability) for that day. FHP denotes the specified 
flying hour program for each day. 

Table 2-3. Calculation of Allowable NMCS Aircraft 

#1 n *} 

MIN ACFT RUR MIN ACFT RQR OVERALL 
BY FLYINb HR bY AVAILABILITY MIN ACFT ALLOWABLE 

DAY PKUbRAM 
FHP/MFHAD* 

CONSTRAINT RFUUIKFI) 

MAX (#1, #2) 
NMCS ACFT 

SURV AC X MIN AVAIL SURV AC -ti 

i 500/10-50 150x.10-15 50 150-50-100 

I 100 18 100 100 

i 100 16 100 100 

1 150 13 150 50 

5 150 18 

PER AIRCRAFT PER UAY 

150 50 

* MAXIMUM FLYINb HOURS 
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b. Unconstrained Cost Requirements Under Full Substitution. Tables 2-4 
through 2-7 illustrate the basic PARCOM logic for example data under a full- 
substitution policy. Formulas used in calculations are shown in the table 
headings. The allowable stockout for a part on a day is just the maximum 
number of backorders (unfilled demands) for the part which will still allow 
accomplishment of the case objectives on that day. The day requirement is 
the minimum add-on stock required to achieve the objectives on a given day. 
The largest of all the day requirements for a part (circled in the table) 
is the overall (minimum) requirement for the part. All stock is assumed 
front-loaded, i.e., available at retail when needed. 

Table 2-4. Unconstrained Cost Residual Requirement with Full Substitution 
- Part 1 (initial inventory = 250) 

#1 n #3 #4 
CUMULATIVE CUM RET CUMULATIVE ALLUWABLE UAY 

DAY FAILURES REPAIRS NET  DEMANU STUCKUUTS 

NMCS AC X QPA 
RUNTS 

(FAIL RT X FHP X QPA) MAX  [#l-(#2+INlT)l MAX  (#3-#4) 

OR (0) • OR (0) 

1 .08x500-40 0 40-0-250 OR fTj 100 x 1 - 100 0-100 UK [o] 

2 40+.08x1000-120 0 0 100 0 

3 200 0 0 100 u 

4 320 MO 320-290-30 50 0 

5 440 120 70 50 © 

FART 1 OVERALL RQMT - LARGEST UAY RQMT - 20 

Table 2-5. Unconstrained Cost Residual Requirement with Full Substitution 
- Part 2 (initial inventory = 10) 

n n fi #4 
CUMULATIVE CUM RET CUMULATIVE ALLOWABLE UAY 

FAILURES REPAIRS NET   UEMANI) STOCK0UTS RUMT MI 
(FAIL RT X FHP X QPA)          MAX [#l-(#2+lMlT)l NMCS AC X QPA MAX(#i-#4) 

OR (0) UK (U) 

1 -02x500-10          0      10-0-10 UK QTJ 100x1-100 0-100 UR [u] 

2 10+.02x1000-30       0          20 100 0 

3 50            0          40 100 0 

4 80            10      80-10-10-60 50 60-50-10 

5 110            30          70 50 70-50=@ 

PART 2 OVERALL RQMT - LARUEST UAY RUMT - 20 
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Table 2-6. Unconstrained Cost Residual Requirement with Full Substitution 
- Part 3 (initial inventory = 260) 

#1                                   #2           « #4 
CUMULATIVE        CUM KET      CUMULATIVE ALLOWABLE DAY 

MI  FAILURES    REPAIRS      NET UEMANU    STUCKUUTS   RUM  
(FAIL KT X FHP X QPA)            MAX 1#1-(#2*IMIT)1 NMCS AC X UPA MAX(#3-#4) 

UR (U) UR (U) 

1 30             0            0 100 0 

2 90             0            0 100 0 

3 150             0            0 100 0 

4 240              0             U 50 0 

5 330            30           40 50 ® 

PART 3 OVERALL RUMT - 0 

Table 2-7. Unconstrained Cost Residual Requirement with Full Substitution 
- Part 4 (initial inventory = 30) 

#1 n #3 #4 
CUMULATIVE CUM RET CUMULATIVE ALLUWAbLE UAY 

UAY FAILURES 
(FAIL RT X FHP X UPA) 

REPAIRS 
MAX 

NET DEMAND 

[#1-(#2*1N1T)1 

STUCKUUTS 
NMCS AC X UPA 

KQMT 

MAX(#3-#4) 
OR (0) JK (0) 

I 10 0 0 100 0 

I 50 0 0 100 0 

i 50 10 10 100 0 

4 80 30 20 50 0 

5 110 50 30 50 ® 

PART 4 OVERALL RQMT - 0 
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c. Unconstrained Cost Requirements Under No Substitution. Tables 2-8 
through 2-11 illustrate the basic PARCOM logic for the example under a no- 
substitution policy. In this case, requirements must be calculated in order 
of decreasing part unit cost (i.e., most expensive parts first). For a 
no-substitution policy, the total allowed stockout consists of the summed 
stockouts over all parts treated. However, since requirements are calcu- 
lated (purchased) sequentially, each successive calculation uses an "unallo- 
cated allowable stockout" equal to the original (Table 2-3) allowable stock- 
out reduced by the sum total of allocated stockouts reflected in purchases 
of parts already processed. As before, the overall part requirement 
(circled) is calculated as the largest of the day requirements. 

d. Summary of Full-sub and No-sub Results. Table 2-12 summarizes the 
results thus far. The full-sub requirement cost is the cheapest over all 
part replacement policies while the no-sub cost is the most expensive. All 
partial-sub requirements costs must be between these values. This will be 
illustrated subsequently. 

Table 2-8. Unconstrained Cost Residual Requirement with No Substitution 
- Part 1 (initial inventory = 250) 

CALCULATE FOR MOST EXPENSIVE PART (PART 1) 

DAY 

1 

2 

3 

5 

n #2 
CUM NET 
UEMANU UNALLOCATEU 
PART 1 ALLOWABLE 
(INIT=250) STOCKOUT UAY RQMT 

(FROM 'FULL SUB') (-ALLOWED NMCS AC) MAX(01 - U2) 
OR (0) 

0 100 0 - 100 OKQTJ 

0 100 0 

0 100 0 

50 50 0 

70 50 © 

PART 1 RQMT - LARGEST UAY RUMT - 20 
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Table 2-9. Unconstrained Cost Residual Requirement with No Substitution 
 - Part 2 (initial inventory = 10)  

• CALCULATE RQMT FUR NEXT MUST EXPENSIVE PART (PART 2) 

• ASSUME PREVIOUS (PART 1) RQMT "BUUbHT" SU THAT NEW PART 1 
INIT - OLD IN IT (250) + RUMT (20) - 270 

#5 #4 *5 

CUM NET CUM NET 

UEMANU UEMANU UNALLOCATED 

PART 1 PART 2 ALLOWABLE 

IAI (INIT-270) (1NIT-10) STOCKOUT UAY  RUMT 

#1-20 (FROM  'FULL SUB') #2-#3 MAX(#4  - #5) 
UR (0) OR (0) UR (0) 

1 0 0 100-0-100 0 

I 0 20 100-0-100 0 

3 o 40 100-0-100 0 

<i 30-20-10 60 50-10-40 60-40-20 

5 70-20-50 70 50-50-0 7U-U"0 

PART 2 RUMT - LARbEST UAY RUMT - 7U 

Table 2-10. Unconstrained Cost Residual Requirement with No Substitution 
- Part 3 (initial inventory = 260) 

CALCULATE RQMT FUR NEXT MOST EXPENSIVE PART (PART 3) 

ASSUME PREVIOUS (PARTS 1 & 2) RQMTS "BOUbriT" SU THAT NEW PART i 
INIT - 270, NEW PART 2 1 NIT - 80 

tti #6 #7 *a 
CUM NET CUM NET CUM NET 

UEMANU DEMANU UEMANU UNALLOCATED 
PART 1 PART 2 PART 3 ALLOWABLE 

DAY (INIT-270) 

#1-20 

(INIT-80) 

#4-70 

(INIT-260) STUCKUUT 

#2-#3-#6 

UAY  RQMT 

(FROM  'FULL SUB') MAX(#7 - #8) 
OR  (0) UR  (0) OR  (0) UR  (0) 

1 0 0 0 100 0 

2 0 0 0 100 0 

i 0 0 0 100 0 

1 10 U 0 40 0 

5 50 0 40 

PART 3  RQMT - LARbEST 

0 

DAY RQMT  - 40 

© 
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Table 2-11. Unconstrained Cost Residual Requirement with No Substitution 
- Part 4 (initial inventory = 30) 

• CALCULATE KQMT FOR NEXT MOST EXPENSIVE PART (PART 4) 

• ASSUME PREVIOUS (PARTS 1, 2 ! 3) RUMTS "BOUGHT" SO THAT NEW PART 1 
IN1T - 270, PART 2 IN IT » 80, PART 3 I NIT • 300 

DAY 

#3 

CUM NET 

DEMAND 

PART 1 

(INIT-270) 

#1-20 

OR (0) 

#6 

CUM NET 

UEMANU 
PART 2 

(1NIT-80) 

#4-70 

UR (0) 

#9 
CUM NET 

DEMAND 

PART 3* 

(INlT-iOO) 

#7-40 

OR (U) 

#10 
CUM NET 

UEMANU 

PART 4 

(IMIT-30) 

(FROM FULL SUB) 

#11 

UNALLUCATEU 

ALLOWABLE 
STUCKOUT 

#2-#3-#6-#9 

UR (0) 

DAY RQMT 

MAX(#10 

OR 
- #11) 

(0) 

1 0 0 0 0 100 0 

2 0 0 0 0 100 u 

3 0 0 0 10 100 0 

4 10 0 0 20 40 0 

5 50 0 0 30 0 © 

PART 4 RQMT - LARbEST DAY RQMT - 30 

Table 2-12. Summary of Unconstrained Cost Residual Requirements 

PART 1 

PART 2 

PART 3 

PART 4 

TOTAL COST 

'FULL SUB' 
AUD-ON RDflT 

20 

20 

0 

0 

'NO SUB 
ADD-ON  RQMT 

20 

7U 

40 

30 

9,000 14,000 

* FROM CUM NET  DEMAND COLUMN OF  TABLES 2-4  THRU 2-7 
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e. Partial-substitution Algorithm Logic. The order of partial- 
substitution algorithm operations is described below. They will be illus- 
trated in succeeding paragraphs. 

(1) Partition all part types into a full-sub set and a no-sub set as 
defined in paragraph 2-la. 

(2) Calculate the allowable NMCS aircraft for each day. 

(3) For each day: 

(a) Generate all possible nonnegative integer combinations (AF, AN) 
(for full-sub and no-sub, respectively) such that AF + AN = allowable NMCS 
aircraft for that day. 

(b) For each integer combination (AF, AN), compute a basic PARCOM 
full-sub solution over only the full-sub part set for the scenario through 
that day, assuming AF allowed NMCS aircraft (awaiting full-sub parts) for 
that day. Also compute a basic PARCOM no-sub solution over only the no-sub 
part set for the scenario through that day, assuming AN allowed NMCS air- 
craft (awaiting no-sub parts) for that day. Calculate the total solution 
cost for the combination (AF, AN) as the sum of the costs for the full-sub 
and no-sub solutions described above. 

(c) Select the solution for the combination (AF, AN) yielding the 
minimum total solution cost. This solution consists of the requirements 
for each part on that day and is called the day requirement. The combi- 
nation (AF, AN) used in the selected solution then becomes the allowed 
stockouts used during cumulative (from Day 1) calculations on all suc- 
ceeding scenario days. 

(4) After all days are processed, select the largest (over all 
scenario days) of the computed day requirements for each part as the over- 
all requirement. The logic for computing a basic PARCOM solution is 
described in the PARCOM Functional Description.3 The above algorithm tends 
toward a least cost solution mix (assuming unconstrained funds) for the 
partial-substitution replacement policy defined by the full-sub/no-sub 
partition of the part data base. 

f. Unconstrained Cost Requirements Under Partial Substitution - Example 
Conditions 

(1) Simplifying Assumptions. The full set of algorithmic calculations 
was too complex to represent, so for this example only, the following simpli- 
fying assumptions were made: 

(a) To simplify computation, the combinations (AF, AN) chosen were 
multiples of 10. 

(b) Since, in this example, Day 5 drives (has the largest day 
requirements for) the solution, the only calculations shown are for Day 5. 
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(2) Definition of Policy.  Part 1 and Part 2 (from Table 2-1) were 
selected for the full-sub part set and Part 3 and Part 4 for the no-sub 
part set. 

(3) Calculations for Example 1. Table 2-13 shows the algorithm calcu- 
lations for partial-sub for Day 5. Note that: 

(a) The calculation of daily allowable NMCS aircraft used in full 
sub and no sub also applies here. 

(b) For AF = 0 on day 5, the full-sub solution for the full-sub 
part set is just the largest daily cumulative net demand for each full-sub 
part. From Table 2-4, this is 70 for Part 1. From Table 2-5, this is 70 
for Part 2. These are also the requirements for these parts under an "NMCS 
= 0" policy in basic PARCOM. 

(c) For AF greater than 0, to obtain a full-sub solution based on 
AF allowed NMCS aircraft for the full-sub parts set, AF x QPA = AF (since 
QPA = 1 in this example) units are subtracted from each part requirement 
in the "AF = 0" solution. This is done because each reduction of stock by 
QPA units creates QPA backorders which, in turn, correspond to one NMCS 
aircraft. 

Table 2-13. Unconstrained Cost Residual Requirements Calculations 
for Day 5 with Partial Substitution - Example 1 

ALLOWABLE  NMCS i ACFT - 50 

Ap - ALLOWABLE NMCS ACFT FKOM 'FULL SUB'   SET 

Am  - ALLOWABLE  NMCS ACFT FKUM  'NO SUB'   SET 

'FULL SUB' 'NO SUB' 

SOLUTION SOLUTION COMBINED 

COMBINED PT  1/PT 2 PT 3/PT 4 SOLUTION 

SOLUTION * AE ($400/$50) COST AM t*40/t50) CflSI COST 

1 0 70/70 $31,500 50 0/20 $600 $32,100 

2 10 60/60 27,000 40 0/30 900 27,900 

3 20 50/50 22,500 30 10/30 1,300 23,800 

4 30 40/40 18,000 20 20/30 1,700 19,700 

5 40 

50 

30/30 

20/20 

13,500 

9,000 

10 

0 

30/30 

40/30 

2,100 

2,500 

15,600 

6 111,5001 

PT  1 PT 2 PT  3    PT  4 

M1N COST SOL - 20   20   40   30 

(ASSUMING DAY 5 HAS THE MAX KQMT) 
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(d) For AN = 0 on Day 5, the no-sub solution for the no-sub part 
set is just the largest daily cumulative net demand for each no-sub part. 
From Tables 2-6 and 2-7, these are 40 for Part 3 and Part 4. These are 
also the requirements for these parts under an "NMCS = 0" policy in basic 
PARCOM. 

(e) For AN greater than 0, to obtain a no-sub solution based on AN 
allowed NMCS aircraft for the no-sub part set, AN units are subtracted from 
the stock requirement for the most expensive item(s) in the "AN = 0" solu- 
tion. Each reduction of stock by one unit creates a backorder and corre- 
sponds to one NMCS aircraft. 

(f) The minimum combined (total) solution cost ($11,500) is marked 
in Table 2-13. The combined parts requirement for the associated (AF, AN) 
combination is the day requirement for Day 5. If (as assumed in this exam- 
ple) Day 5 has the largest day requirement, then that day requirement is 
also the overall minimum cost solution for our partial-substitution Example 
1. From Table 2-12, the resulting solution cost ($11,500) is between the 
full-sub solution cost ($9,000) and the no-sub solution cost ($14,000). 

(4) Calculations for Example 2. The conditions of the previous exam- 
ple are altered slightly in order to illustrate another case. Example 
2 is identical to the previous example except for the part unit costs. 
Table 2-14 shows the new (Example 2) part costs alongside their old (Exam- 
ple 1) values. The following observations apply: 

Table 2-14. Part Unit Cost Data for Example 2 

PREVIOUS EXAMPLE #1 WITH NEW PAKT COSTS AS FOLLOWS: 

PAKT 1 PAKT I PART 5 PART 

NEW COST %    40 i  50 $ 400 i  iO 
OLD COST i  400 i  50 %    40 %  30 

(a) Table 2-15 shows the partial-sub solution calculations for Exam- 
ple 2. Note that the Example 1 full-sub and no-sub solutions for (AF, AN) 
combinations also apply to Example 2. This is true because: 

1_. Alteration of part unit cost data never changes a full-sub 
solution. 

2. The no-sub solution with new part costs does not change if the 
cost ordering of no-sub parts is unchanged with the new cost data (since 
the most expensive items remain the same then). In the given examples, 
Part 3 is always more expensive than Part 4. 
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(b) As in Table 2-13, the minimum combined (total) solution cost 
($6,300) is marked in Table 2-15. As before, the combined solution asso- 
ciated with that minimum cost is the day requirement for Day 5 and, by our 
assumptions, is also the overall minimum cost solution for Example 2. Note 
that, all else being equal, the relative unit costs of parts drives the 
partial-sub solution. 

Table 2-15. Unconstrained Cost Residual Requirements Calculations for 
Day 5 with Partial Substitution - Example 2 

ALLOWABLE NMCS ACFT - 50 

AF - ALLOWABLE NMCS ACFT FKUM 'FULL SUB' SET 

AN • ALLOWABLE NMCS ACFT FKUM 'NO SUB' SET 

COMBINEU 

SOLUTION * A£ 

'FULL SUB' 
SOLUTION 
PT 1/PT 2 
($40/$50) COST Aw 

'NO SUB' 

SULUTIUN 
PT 3/PT t 

($400/$. 30: 

1 

i CQSI 

COMBINEU 
SOLUTION 
COST 

1 0 

10 

70/70 

60/50 

$6,300 

5,400 

50 

40 

0/20 

0/30 

$600 

900 

$6,900 

2 |6,300| 

3 20 50/50 4,500 50 10/30 4,900 9,400 

4 30 40/40 3,600 20 20/30 8,900 12,500 

5 40 30/30 2,700 10 30/30 12,900 15,600 

6 50 20/20 1,800 0 40/30 16,900 18,700 

PT 1 PT 2 PT 3 PT 4 

M1N COST SOL - 60 60   0 30 

(ASSUMING DAY 5 HAS THE MAX RUMT ) 

2-3. APPLICATION TO FULL-SCALE DATA BASE 

a. Background. The previous section treats relatively simple stylized 
examples of little practical interest. In this section, requirement 
results are presented for extended PARC0M applied to the AH-1S helicopter 
parts data base and scenario used in the CAA study reports for the Aircraft 
Spare Stockage Methodology Study and the MAX FLY Study.4 The extended 
PARCOM case will be denoted as the MAX FLY example. The associated parts 
data base has 334 different part types tagged as essential to aircraft 
operation. That data base was applied in a 120-day European scenario. 
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b. Partial Substitution Policy. A partial-substitution policy in 
extended PARCOM is defined in terms of the part types (in the parts data 
base) which comprise the full-sub parts set (see para 2-1). The full-sub 
parts of the MAX FLY example were defined as all those part types with 
either a not repairable this station (NRTS) rate exceeding 50 percent or 
with a retail repair time (as specified in the data base) of at least 30 
days. The resulting full-sub part set employed by extended PARCOM contains 
102 part types. All other part types are in the no-sub parts set. Again, 
a full-substitution policy is just a special case of partial substitution 
in which alj_ part types are in the full-sub set. A no-substitution policy 
is a special case in which no part type is in the full-sub set. 

c. Comparative Results. Table 2-16 summarizes the comparative residual 
(add-on to current inventory) requirement results, by replacement policy, 
for the MAX FLY data base and scenario. The partial-substitution policy 
represented therein is the one defined above. The relatively small dif- 
ference between the partial-substitution and full-substitution requirement 
costs is primarily due to the dominance of the requirement costs for a 
single part type, the stability control amplifier, in all three policy 
cases. The full-substitution cost and the no-substitution cost are lower 
and upper bounds, respectively, on all partial-substitution policies. The 
partial-substitution policy applied here is just one of many potential 
policies. If new partial-substitution policies are defined by transferring 
some no-sub part types to the full-sub part set, then the associated require- 
ments costs will decrease and will approach the full-substitution policy 
cost. Conversely, if policies are defined by transferring some full-sub 
part types into the no-sub set, then the associated requirements costs will 
increase and approach the no-substitution policy cost. The size of the 
change in requirements cost associated with an altered full-sub part set 
(and hence a different partial-substitution policy) depends on which parts 
are added to and/or removed from the base full-sub set. Further sensitivity 
studies, not performed here, would be needed to explore the comparative and 
marginal effects of variation in the partial-substitution policy employed. 

Table 2-16. Add-on Requirements Costs by Policy - MAX FLY Example 

Policy 
Add-on 
cost, $M 

Number of part 
types w/add-on 

Largest part 
rqmt {%  of total) 

Full substitution 
Partial substitution 
No substitution 

20 
21 
43 

6 
60 
99 

99 
94 
72 
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2-4. WORKAROUND - AN APPROACH THAT FAILED 

a. Background. At the start of OPTP, when it was first determined that 
partial substitution should be investigated, the prospects for successfully 
designing appropriate partial-substitution logic for PARCOM and the ease of 
integrating it into the model were unknown. In view of those uncertainties, 
it seemed desirable to seek some simple way of working around the limita- 
tions of the version of the model in use at that time by developing some 
kind of input or run modifications that would permit PARCOM to effectively 
represent partial substitution without changes having to be made in the 
program code. An approach that seemed feasible at the time is described 
below. 

b. Approach. First, an unconstrained cost residual requirements case 
is run with a full-sub parts replacement policy. Next, the same case is 
run with a no-sub policy. Relative to all possible part replacement poli- 
cies, the former generates the smallest number of required parts and part 
types and the latter the largest. In order to represent a partial-sub 
case, one assumes that some parts from the no-sub requirements list are 
substitutable and would not be required in a partial-sub run if they are so 
designated. The appropriate substitutable parts are those showing up as 
required in the full-sub run. For the partial-sub run, then, two sets of 
parts are established. One set consists of those part types designated as 
required in a full-sub run, plus those additional part types designated as 
substitutable (which are associated with the "holes" in the NMCS aircraft 
generated in the full-sub run). The second set consists of the remaining 
nonsubstitutable part types. The workaround solution to a partial-sub 
requirements run is just the original full-sub solution, plus the no-sub, 
NMCS = 0 solution for the set consisting of the remaining, nonsubstitutable 
parts. NMCS = 0 is appropriate for this set, since all the allowable NMCS 
aircraft are assumed "locked up" supplying parts to the full-sub set. 

c. Results. The above approach was tested with the example cases of 
the previous section. For Example 1, the extended PARCOM and workaround 
solutions are the same--the set of required parts costing $11,500 in each 
case. For Example 2, however, the workaround solution is three times as 
expensive as the PARCOM direct modeling solution--$18,700 versus $6,300-- 
thus proving that the workaround approach does not always provide the right 
answer. The difference is due to the assignment, in Example 2, of greatest 
cost to Part 3, one of the nonsubstitutable set. It appears that whenever 
one of the parts from this set is the highest cost part, the workaround 
solution may not be optimum, depending also on failure rates and other 
factors. The workaround approach to partial substitution was therefore 
discontinued, especially since appropriate partial substitution logic for 
PARCOM had, meanwhile, been accomplished. 
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CHAPTER 3 

CAPABILITY ASSESSMENT WITH PARTIAL SUBSTITUTION 

3-1. BACKGROUND. After each unconstrained cost solution mix is computed, 
PARCOM generates a record of daily and average fleet operational capability 
achievable by stocking each computed requirement. In particular, these 
records include achieved daily and average aircraft availability, achieved 
program flying hours, and achieved flying hours per available aircraft per 
day. In computing these outputs, the new initial inventory is assumed to 
be the sum of the computed requirement and the original initial inventory. 

3-2. CHAPTER ORGANIZATION. Subsequent paragraphs first illustrate the 
basic PARCOM capability assessment under full substitution and under no 
substitution for the unconstrained cost requirements of the example case 
defined in the previous chapter (Tables 2-1 and 2-2). The extension to 
partial substitution is then shown for its example cases (defined in Chapter 
2). Lastly, assessment of current inventory is portrayed. 

3-3. ASSESSMENT WITH FULL SUBSTITUTION. Tables 3-1 and 3-2 show the basic 
PARCOM capability assessment calculations, under full substitution, of the 
expected effects of stocking the requirements computed in Tables 2-4 through 
2-7, Chapter 2. Cumulative net demand for each part type is based on 
initial inventories being set to include the computed requirements. NMCS 
aircraft for each day are set equal to the largest of the "cumulative net 
demand/QPA" entries for the day. "Surviving aircraft" are from the "cum 
acft surv" column of Table 2-2. Aircraft availability is 1 minus the quo- 
tient of NMCS aircraft and surviving aircraft. Flying hours per (available) 
aircraft per day are calculated by dividing the program flying hours for 
each day (see Table 2-2) by the number of available aircraft on that day. 
Average availability is constructed by weighting daily availabilities by 
the daily surviving aircraft. Average flying hours per (available) air- 
craft per day is weighted by the available aircraft on each day. 
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Table 3-1. Capability Assessment for Unconstrained Cost Residual 
Requirement with Full Substitution 

RESIDUAL RQMT (20,20,0,0) IS. ADDED TO ORlblNAL INIT (250,10,260,30) 

#1        n #3       m #5 
CUM NET       CUM NET CUM NET CUM NET 
DEMAND/QPA     DEMAND/QPA DEMAND/QPA DEMAND/QPA 
PART 1        PART 2 PART 3 PART 4 NMCS 

MI  (1NIT-270) UNIT-3Q)  (INIT-260) (IN1T-3Q) ACFT 
(0RIb*-20)/QPA (0RIb*-20)/QPA (0Rlb*-0)/QPA (0RIb*-0)/QPA  MAX (#1,#2,#3,#4) 
(OR 0) (OR 0) (OR 0) (OR 0) 

1      0 0 0 0 0 

2      0 0 0 0 0 
3      0 20 0 10 20 
4     10 40 0 20 4U 

5     50 

NET 

50 

DEMAND BASED UN 

40 

ORlblNAL 1NIT 

30 50 

* ORlblNAL CUM 

Table 3-2. Capability Assessment for Unconstrained Cost 
Residual Requirement with Full Substitution (continued) 

#5 #6 #7 
NMCS SURVIVING ACFT FLYING HUURS 

DAY ACFT ACFT AVAILABILITY /ACFT/UAY 
DATA 1- - #57 #6 FHP/(#6 x #7) 

1 0 150 1-00 3-3 

2 0 200 1.00 5.0 

3 20 200 • 90 5.6 

4 40 200 .80 9.4 

5 50 200 .75 10-0 

AVb AVAIL - .88 

AVb FH/ACFT/UAY - 5-5 

3-4. ASSESSMENT WITH NO SUBSTITUTION. Tables 3-3 and 3-4 show the basic 
PARCOM capability assessment calculations, under no substitution, of the 
expected effects of stocking the requirements computed in Tables 2-8 
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through 2-11. Cumulative net demand for each part type is based on initial 
inventories being set to the computed requirements. Under a no-substitution 
policy, NMCS aircraft for each day are equal to the sum of the cumulative 
net demand entries for that day. Surviving aircraft are from Table 2-2. 
Other calculations are analogous to those for the full-substitution case. 

Table 3-3. Capability Assessment for Unconstrained Cost Residual 
Requirement with No Substitution 

RESIDUAL RUMT (20,70,40,30) IS AUUED TO ORIGINAL INIT (250,10,260,iO) 

DAY 

#1 
CUM NET 

DEMAND 
PART 1 
(INIT-270) 

(URlG*-20) 
(OR 0) 

#2 
CUM NET 
DEMAND 
PART 2 
(1NIT-80) 

(ORlbWO) 
(OR 0) 

#3 

CUM NET 
DEMAND 
PART i 
(INIT-300) 

(0RlG*-40) 
(OK 0) 

#4 

CUM NET 
DEMAND 

PART 4 
(INLT-fiO) 

(0Rlb#-30) 
(OR 0) 

*5 

NMCS 
ACFT 

SUM OF #1 - #4 

1 0 0 0 0 0 

2 0 0 u 0 0 

i 0 0 0 0 0 

4 10 0 0 0 1U 

5 50 

NET 

0 

DEMAND BASED ON 

0 

ORIGINAL IN1T 

0 50 

* i JRIGINAL CUM 

Table 3-4. Capability Assessment for Unconstrained Cost Residual 
Requirement with No Substitution (continued) 

#5 #6 #7 
NMCS SURVIVING ACFT FLYING HOURS 

DAY ACFT ACFT AVA1LABIIITY /ACFT/UAY 
DATA 1- - #5/#6 FHP/(#6 x #7) 

1 0 150 1-00 3-3 

2 0 200 1-00 5.0 

3 0 200 1-00 5-0 

4 10 200 • 95 7-9 

5 50 200 • 75 10-0 

AVG AVAIL - -94 

AVb FH/ACFT/DAY - 6-2 
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3-5. ASSESSMENT WITH PARTIAL SUBSTITUTION 

a. Example 1. Tables 3-5 and 3-6 show the extended PARCOM capability 
assessment calculations, under the partial-substitution policy of Chapter 2 
(Part 1 and Part 2 are the full-sub set), of the effects of stocking the 
Example 1 requirements computed in Table 2-13. Each day consists of a 
full-sub assessment phase and a no-sub assessment phase. Each full-sub 
phase is equivalent to a basic PARCOM full-sub assessment of NMCS aircraft 
with only the full-sub part set considered. The resulting NMCS aircraft 
for the day are computed as in Table 3-1. The no-sub phase is equivalent 
to a basic PARCOM no-sub assessment of NMCS aircraft with only the no-sub 
part set considered. Resulting NMCS aircraft for the day are computed as 
in Table 3-3. Under our definition of partial substitution, each NMCS air- 
craft is "down" due to either at least one needed full-sub part or for a 
single needed no-sub part, but not to a needed combination of the two types. 
Therefore, the order of performing the phases is irrelevant. On each day, 
after the two NMCS aircraft calculation phases are completed, the sum of 
the two results yields the total NMCS aircraft for the day. Other calcu- 
lations on Table 3-6 are exactly analogous to those applied by basic PARCOM 
in Tables 3-2 and 3-4. 

Table 3-5. Capability Assessment for Unconstrained Cost Residual 
Requirement with Partial Substitution - Example 1 

RESIDUAL RUMT (20,20,40, 30) IS AUUEl) TO ORIGINAL INIT (250, 10,260 ,}0) 

#1 n #3 #4 #5 
CUM o CUM NET CUM NET CUM NET 
DEMANU/QPA UEMAND/QPA DEMAND DEMAND 
PART 1 PART 2 PART 3 PART 4 NMCS 

DAY PHASE" UNIT-; 
(0R1U** 

270) 

-20)/QPA 

(INIT-30) 

(0Rlu**-2U)/QPA 

(INIT=300) 

(0KIb"-40) 

UNIT- 

(ORlb" 
m 
-30) 

ACFT 

MAX (#1,#2) (FS PHASE) 

(OR 0) (OR 0) (UR 0) (OK 0) #3+ , *4 (NS PHASE) 

1 FS 0 0 -- . — 0 
NS ~ — 0 0 0 

2 FS u 0 — — 0 
MS -- — 0 0 0 

i FS 0 10 ~ -- 20 

NS — — 0 0 0 

4 FS 10 40 ~ — 40 
NS — — 0 0 0 

5 FS 50 50 — — 50 
NS ~- "" 0 0 0 

• FS - 'FULL SUB' PHASE (PROCESSES 'FULL SUB' PART SET (PARTS 1 & 2)) 
NS - 'NO SUB' PHASE (PROCESSES 'NO SUB' PART SET (PARTS 3 & 4)) 

** ORIGINAL CUM NET DEMAND BASED ON ORIGINAL INIT 
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Table 3-6. Capability Assessment for Unconstrained Cost Residual 
Requirement with Partial Substitution - Example 1 (continued) 

#6 #7 #8 
TOTAL 

NMCS SURVIVINb ACFT FLYINb HUURS 
UAY ACFT ACFT 

UATA 

AVAILABILITY 

1. - #6/#7 

/ACFT/UAY 

#5(FS) • #5 (NS) FHP/U7 x #8) 

i 0 150 1-00 i.i 

2 0 200 LOO 5.0 

3 20 200 • 90 5.6 

1 40 200 • 80 9-4 

5 50 200 .75 10-0 

AVb AVAIL - -88 

AVb FH/ACFT/DAY - 6-5 

b. Example 2. Tables 3-7 and 3-8 show the extended PARC0M capability 
assessment calculations, under the partial-substitution policy of Chapter 
2, of the effects of stocking the Example 2 requirements computed in Table 
2-15. Calculations are exactly analogous to those of Tables 3-5 and 3-6. 

Table 3-7. Capability Assessment for Unconstrained Cost Residual 
Requirement with Partial Substitution - Example 2 

RESIDUAL RUMT (60,60,0,30) IS ADDED TO ORIblNAL INIT (250,10,260,30) 

n n #3        W        #5 
CUM NET CUM NET CUM NET    CUM NET 
DEMAND/QPA DEMAND/QPA DEMAND     DEMAND 
PART 1 PART 2 PART 3     PART 4       NMCS 

UAY PHASE* nNlT-510) (INIWO) (INIT-260)  (1NIT-60)      ACFT 

(0Rlb"-60)/QPA (0Rlb"-bU)A)PA (0RIb#*-0)  (0RIb**-30) MAX (01,#2) (FS PHASE) 
(0k 0)        (UR 0)         (OR 0) (OR 0) #3+ #4 (NS PHASE) 

0            0           - -- 0 
0 0 0 

0            0           - - 0 
0 0 0 

0            0 0 
0 0 0 

0            0 0 
0 0 0 

J-60-10          0           -- -- 10 
40 0 40 

FS » 'FULL SUB' PHASE (PROCESSES 'FULL SUB' PART SET (PARTS 1 & 2)) 
NS - 'NO SUB' PHASE (PROCESSES 'NO SUB' PART SET (PARTS 3 & 4)) 

ORIGINAL CUM NET DEMAND BASED ON ORIGINAL INIT 

1 FS 
NS 

2 FS 
US 

3 FS 
NS 

4 FS 
NS 

5 FS    70 

NS 
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Table 3-8. Capability Assessment for Unconstrained Cost Residual 
Requirement with Partial Substitution - Example 2 (continued) 

#6 #7. ni 
TOTAL 
NMCS SURVIVING ACFT FLYlNb HOURS 

ML ACFT ACFT 
DATA 

AVAILABILITY 
1. - #6/#7 

/ACFT/UAY 

#5(FS) • #6 (NS) FHP/(#7 x #8) 

l 0 150 1-00 i.3 

2 0 200 1.00 5-0 

3 0 200 LOO 5-0 

4 0 200 LOO 7-5 

5 10+40-50 200 .75 10-0 

AVb AVAIL - -95 

AVb FH/ACFT/UAY - 6-1 

3-6. ASSESSMENT OF CURRENT INVENTORY WITH PARTIAL SUBSTITUTION 

a. Logic. By current inventory is meant any user-specified inventory. 
This is in contrast to the "required inventory" as assessed above. The 
basic logic of assessment of current inventory in extended PARC0M is the 
same as in basic PARC0M. With unconstrained costs, net demand was based on 
the entire planned flying hour program being flown. For a current inventory 
mix, some unknown (at first) number of hours will be flown. That number 
must initially be estimated and an iterative approach applied to determine 
NMCS aircraft, availability, and achievable program flying hours. For each 
day, therefore, a starting estimate of flying hours flown is made. The 
starting (first day's) estimate is the program flying hours. Then, net 
demand, as based on the estimated flying hours, is computed, followed by 
implied NMCS aircraft (generated by the estimated flying hours), achievable 
flying hours, and flying hours per available aircraft. The achievable 
flying hours are compared with the estimated flying hours flown. If, based 
on input thresholds, they are close enough, the iterations stop. If not, 
the calculations are repeated based on a new starting estimate of flying 
hours equal to the average of the estimated and the achieved flying hours. 
After iterations for a day are completed, the available aircraft for the 
day and their flying hour potential are calculated based on the last calcu- 
lation of NMCS aircraft and on the maximum flying hour potential per air- 
craft per day (an input). Processing for the next day uses a starting 
estimate of flying hours based on the achieved flying hours of the previous 
day. 
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b. Example. Tables 3-9 through 3-11 show the extended PARCOM current 
inventory capability assessment calculations, through 4 days, for the 
example of Tables 2-1 and 2-2. For example purposes, iterations are limited 
to two. Calculation of daily NMCS aircraft is done in two phases, as 
before, but cumulative net demand is based on the current inventory and on 
the estimated flying hours for the iteration. The NMCS aircraft for the 
last iteration of each day become the basis of final daily calculations. 
In column 7 calculations, surviving aircraft are from Table 2-2, while NMCS 
aircraft are from column 6. In column 8, achieved flying hours are capped 
at the daily program flying hour objective. Column 9 shows the calculation 
of closeness thresholds for estimated versus achieved flying hours. As in 
basic PARCOM, the model user sets the limits on iterations and closeness 
thresholds. 

Table 3-9. Capability Assessment of Current Inventory 
with Partial Substitution 

INVENTORY ' • (250,10,260,JO) ITERATION LIMIT - 2 

#1 #2 Hi M #5 
CUM NET CUM NET CUM NET CUM NET NMCS 

£ST JEMANU*** dEMANU*" uEMANU*** UEMANU*" ACFT 

ITER- FLY PART 1 PART 2 PART i PART <4 MAX (#1,#2) 

JAY ATION PHASE* UBS" (1NIT-250) (1N1T-10) (1MIT-260) tl»iT-M) OR (#3 • #4) 

1 1 
1 

FS 
MS 

500 
500 

0 0 
D 0 

0 
u 

I 1 
1 

FS 
US 

1000 
1000 

0 20 
0 u 

20 
D 

5 1 
1 

FS 
US 

1000 
1000 

D <»0 
0 10 

HO 
1(J 

4 1 
1 

FS 
US 

1500 
1500 

30 60 
0 21) 

bU 
20 

2 
I 

FS 
US 

1350 
1350 

18 57 
0 17 

57 
17 

* FS -   'FULL SUB'   PHASE;  NS -   'NO  SUB'   PHASE 

** - FHP UN  ITERATION 1;  -  (EFH  • AKH)/2 ON  ITERATION 2 

•** CALCULATEU AS CUM FAILURES - CUM RETURNS -   IN 1T   INVENTORY 
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Table 3-10. Capability Assessment of Current Inventory 
with Partial Substitution (continued) 

DAY 
ITER- 

ATION 

#6 

TOTAL 

NMCS 

ACFT 

#7 

AVAIL 

ACFT 
SURV- 

NMCS 

#8 

ACHIEVED 
FLYIMG  HKS 

IHN(#7 X MFHAD*) 

UR (FHP) 

(EFH 

(AYU 

3 

- AFH)/ 
UAY FHP) 

#5(FS)  + #5 (NS) 

1 1 0 150 500 0 

2 1 20 180 1000 0 

3 1 50 150 1000 0 

4 1 30 120 1200 • 27 

2 74 

FLYING HOURS PER ACFT 

126 

PER UAY 

1260 .08 

*    1 MAXIMUM 

Table 3-11. Capability Assessment of Current Inventory with 
Partial Substitution (continued) 

#10 - FRAC 

SURVIVING ACFT FLYING PGM 

DAY ACFT AVAIL ACHIEVED 

DATA #7/#10 #8/FHP 

1 150 LOO 1-00 

1 200 • 90 1-00 

3 200 • 75 1-00 

4* 200 .63 .84 

* LAST ITERATION'S VALUES 
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c. Full-scale Data Base Application. Figure 3-1 shows comparative (by 
policy) capability assessement of current inventory, in terms of fraction 
of daily flying program achieved, for the MAX FLY example case of paragraph 
2-3. While the partial-substitution policy has almost one-third of the 
data base parts in the full-sub set, there is only a small difference 
between program flying hour achievement under partial substitution and under 
no substitution. Part of the reason is that the mix of parts comprising 
the full-sub set under the chosen partial-substitution policy is probably 
not the best one in terms of maximizing fleet capability. Apparently, the 
criteria defining the chosen partial-substitution, full-substitution set 
(NRTS>.50 or retail repair time > 30) do not correlate closely with per- 
formance. That policy does have a plausible aspect in that parts which are 
repaired at depot and/or which have a long repair cycle time appear to be 
more likely candidates for substitution. However, items with high failure 
rates may be more appropriate as members of the full-sub set. Preliminary 
testing indicates that this may be so. In any case, Figure 3-1 suggests 
that use of partial substitution may not always be justified by the returns 
in terms of improved flying hour productivity. 

Dally 

fleet 

flying 

hours 

2500 -i 

2000 - 

1500 - 

1000 - 

500 - 

Achieved, 
No substitution 

Required 

W 

Achieved, 
Partial substitution 

H v I 

w 
T 
30 

!k 

Achieved, 
Full  substitution 

I 
60 

Day of war 

\1 
w 

T 
90 

^£  1 
120 

Figure 3-1.    Capability Assessment of Current Inventory - 
MAX FLY- Example Case 
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CHAPTER 4 

DISTRIBUTING PARTS OVER TIME 

4-1. BACKGROUND. The basic PARCOM Model assumes that all spare assets are 
front-loaded, i.e., that they are all available at retail on Day 1 of the 
scenario. The Overview Model (evaluated in the Aircraft Spare Stockage 
Methodology Study) allows the user to specify a phasing-in of parts (into 
theater) over time. Such phasing-in is more representative of reality since 
it reflects movement of unit ASL/PLLs and transit of depot stocks. The 
extended PARCOM was reconfigured to allow initial stock to be received in 
theater according to a specified planning schedule. The planning schedule 
is assumed operative; disruptions in the schedule, due to attrition of 
resupply lines and facilities, is not simulated. 

4-2. LOGIC. Extended PARCOM distributes parts over intervals of 5 days 
rather than over individual days, as in Overview. All parts due to be 
received during a given 5-day interval are distributed uniformly throughout 
that interval. An exception is Day 1 of the scenario. All parts due in 
(or in place) on Day 1 are treated as received at the beginning of Day 1. 
The categories of parts treated are as follows: 

a. Depot Serviceables. These consist of serviceable parts located at 
depot at the start of the scenario. For each part, the initial stock of 
depot serviceables is entered in the part data base input. The scenario 
input specifies a depot lag, L, and a depot distribution time, D, 
applicable to all parts, such that, for each part, the initial stock of 
depot serviceables is distributed (received at retail) uniformly between 
Day (L + 1) and Day (L + D). 

b. Depot Unserviceables. These consist of unserviceable parts located 
at depot at the start of the scenario. They are at various stages of the 
depot repair process and, after repair, are to be shipped to retail. Since 
a part may be at any stage of its repair cycle, distribution of uncondemned 
depot unserviceables for each part is assumed uniform over an interval 
equal to the depot repair time (DRT) for the part, with the first receipt 
(at retail) after a lag equal to the order/ship time (OST) for the part. 
For each part, the initial stock of depot unserviceables, the depot 
condemnation rate (DC), the OST, and the depot repair time are input in the 
part data base. Letting A = number of depot unserviceables, the extended 
PARCOM distributes (1-DC) x A parts at retail between Day (OST + 1) and Day 
(OST + DRT). 

c. War Reserve Serviceables. These consist of serviceable parts in the 
war reserve located at retail. For each part, the amount of the 
serviceable war reserve is input in the parts data base. The entire stock 
is treated as available at retail from the scenario start (Day 1). 
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d. War Reserve Unserviceables. These consist of unserviceable war 
reserve parts located at retail at the start of the scenario. Some of 
these will be condemned. Others will be sent to depot for repairs. Others 
are in various stages of repair at retail. The distribution of these parts 
is as follows: 

(1) Items repairable at retail - for each part, let NRTS = the NRTS 
fraction, BR = the retail repair time, BC = retail condemnation rate, and 
A = number of war reserve unserviceables. Then extended PARCOM distributes 
at the theater (1-NRTS) x A x (1-BC) parts repaired at retail between Day 1 
and Day BR. All of these factors are input in the parts data base. 

(2) Items not repairable at retail - for each part, let NRTS = the 
NRTS fraction, DR = the depot repair time, DC = depot condemnation rate, 
OST = the order/ship time, and A = number of war reserve unserviceables. 
Then extended PARCOM returns to the theater (NRTS) x A x (1-DC) parts 
repaired at depot between Day (2 x OST + 1) and Day (2 x OST + DR). 

e. ASL/PLL Deployments. For each part, the extended PARCOM parts data 
base inputs on Day 1 the total in-place ASL/PLL parts. In addition, total 
ASL/PLL parts deployed after Day 1 are input for successive 5-day intervals 
of the scenario. 

4-3. IMPACT. The distribution of parts over time, as opposed to front 
loading of stocks, has no effect on PARCOM results if all initial assets 
reach retail before they are required (as replacements). An ideally 
efficient stockage and transportation system will achieve this. Parts 
distribution over time may effect an increase in requirements, relative to 
front loading, if initial assets are sufficiently delayed so that they do 
not arrive in retail before all retail stocks are drawn down. In effect, 
such delayed assets may have their usefulness negated because they are in 
the wrong place at the wrong time. Similarly, the effect of such delays on 
capability assessment of current inventory may be a decrease in the period 
over which the flying program can be continuously sustained. 

4-4. EXAMPLE RESULTS. A comparative example is presented of the effects 
of part maldistribution in the full-substitution demonstration example of 
Chapter 2, which assumed front loaded parts. The parts data of Table 2-1 
are used, except that Part 1 initial stock is distributed over time as 
specified in Table 4-1. Since just Part 1 data is altered, only the full- 
substitution requirement for that part is recalculated by revising Table 
2-4 in accordance with the parts distribution. Table 4-2 shows the revised 
calculations. The basic change is in column number 3, in which IN IT (front 
loaded initial stock) of Table 2-4 is replaced by STK (cumulative stock 
distributed) from Table 4-1. The net result is that cumulative net demand 
through Day 4 is larger under parts distribution. The overall requirement 
is larger (70, versus 20 for the front loaded case) because the parts 
deployment is badly timed. On Days 2 through 4, net demands exist while 
initial assets are unable to fill them, due to distribution delay. 
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Table 4-1. Example - Part 1 Stock Distribution Over Time 

• ALL INITIAL STOCKS UNCHANGED EXCEPT 

- PART 1 DISTRIBUTION 

CUM STUCK 

DAY DISTRIBUTED 

1 40 

1 3U 

i 120 

4 160 

5 250 

Table 4-2. Unconstrained Cost Residual Requirement with Full Substitution 
Part 1 (initial stock distributed over time) 

PART  1 CALCULATIONS 

#1 #2 #3 #4 
CUMULATIVE CUM RET CUMULATIVE ALLOWABLE DAY 

DAY FAIIURES REPAIRS NET   DEMAND STUCKOIITS 

MAX 

RUMTS 

MAX  [#1-<#2*STK*)] U3-#4) 
OR (0) OR (0) 

1 40 0 40-0-40 • 0 100 0 

2 120 0 120-0-80 • 40 100 0 

3 200 0 200-0-120 - 80 100 0 

4 320 40 320-40-160 - 120 bo 70 

5 440 120 440-120-250 - 70 50 JU 

PART 1 OVERALL RUMT  - LARbEST  DAY  ROMT  - 70 

*    CUMULATIVE  STOCK  DISTRIBUTED FROM TABLE 4-1 
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CHAPTER 5 

CONSTRAINED COST REQUIREMENTS 

5-1. BACKGROUND. While the unconstrained cost solution is the one that 
best meets the flying program, a full requirements buy may not be afford- 
able if funds are limited. With constrained costs, a user wishes to apply 
limited funds to buy a cost effective slice of the full requirements. The 
basic PARCOM only treated the constrained-cost case for a no substitution 
policy. Neither full substitution nor partial substitution were addressed. 
The extended PARCOM incorporates a method for deriving cost effective con- 
strained cost requirements under partial substitution. For a no-substi- 
tution policy, the extended PARCOM constrained cost algorithm yields the 
same solution as the basic PARCOM constrained cost algorithm. 

5-2. CONSTRAINED COST NO-SUBSTITUTION REQUIREMENT IN BASIC PARCOM. This 
algorithm is covered in the PARCOM Functional Description. To summarize, 
after the unconstrained cost, no-substitution requirements are computed, 
they become the basis for the constrained cost no-substitution solution. A 
cost limit on spares is input along with the other scenario and objective 
data. A constrained cost, no-substitution parts mix can be constructed by 
the simulated purchase, in order of increasing part unit cost, of the part 
requirements of the unconstrained cost solution until the money is exhausted. 
That would entail the procurement of the largest number of total parts from 
the unconstrained cost solution. However, another characteristic of such a 
constrained cost parts mix is that it is the mix which has the fewest 
unbought (hence, unstocked) items from the unconstrained cost solution. 
The PARCOM algorithm arrives at its solution by calculating unbought items. 
Initially, it spends the full cost of the unconstrained cost requirements 
mix, assuming it to be the constrained cost solution. Subsequently PARCOM 
selects the fewest number of items to remove from that solution until the 
remaining parts mix is priced at the input cost limit. Because the pro- 
gramed algorithm solves by unbuying items rather than buying them, parts 
are processed in decreasing order of part unit cost. Under a policy of no 
substitution each unbought item (regardless of part type) creates an NMCS 
aircraft. Therefore, our constrained cost, no-substitution solution mix 
minimizes the instances of NMCS created by the constrained funds. The 
solution tends, heuristically, toward the achievement of maximum cumulative 
flying hours. 

5-3. APPROACH IN EXTENDED PARCOM. First, a method for treating full sub- 
stitution was devised. The basic PARCOM constrained cost algorithm for no 
substitution was retained and combined with the full-substitution algorithm 
to yield a composite algorithm applicable to all partial substitution cases. 
However, since this algorithm is not known to be the best in all cases, its 
solution is compared, in terms of resulting program flying hour productivity, 
with a solution derived by another algorithm. The solution yielding the 
most program flying hours is selected. Herein, we denote these two algo- 
rithms as constrained cost algorithm one, and constrained cost algorithm 
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two respectively. Since both are based on the approach for a full-substi- 
tution case, that case will be discussed first, followed by its adaptation 
to the two constrained cost algorithms. 

5-4. CONSTRAINED COST WITH FULL SUBSTITUTION. For this case, the con- 
strained cost solution is equivalent to using maximum consecutive days of 
flying hour program achievement as an objective. This algorithm is 
described in the PARCOM Functional Description. The nature of full 
substitution is such that the solution yielding the maximum consecutive 
days of flying program sustainability for fixed funds will also be the 
solution yielding maximum total program flying hour productivity. As was 
shown in the Aircraft Spare Stockage Methodology Study Report, this was not 
the case with a no-substitution policy. The algorithm for obtaining such a 
maximum sustainability solution also is described in the basic PARCOM 
Functional Description. Solution generation in extended PARCOM is automatic 
for full substitution. 

5-5. CONSTRAINED COST ALGORITHM 1. After the unconstrained cost partial- 
substitution requirements are computed, they become the basis for a con- 
strained cost solution as follows: 

a. The no-substitution constrained cost algorithm described in paragraph 
5-2 is applied to yield the portion of the unconstrained cost requirement 
for the no-sub part set which yields the most cost-effective mix of no-sub 
parts priced at (or below) the input cost limit. If the input cost limit 
is less than or equal to the cost of the unconstrained cost no-sub require- 
ment, then the algorithm solution for the no-sub set is the overall solution 
and the algorithm terminates. However, if the input cost limit exceeds the 
unconstrained cost no-sub requirement, then that entire requirement is 
assumed bought and the input cost limit is adjusted by subtracting the cost 
of the entire no-sub requirement from it. The second phase of the algorithm 
(below) is then applied with this adjusted cost limit. 

b. During the second phase of the algorithm, a version of the full- 
substitution constrained cost algorithm described in paragraph 5-4 is 
applied to the full-sub part set using the adjusted cost limit as follows: 

(1) During the solution of the unconstrained cost case, the model 
stores, for each day, the cumulative total cost of all the full-sub parts 
in the partial-substitution unconstrained cost requirement for the scenario 
truncated at that day. The model determines D, the last (latest) day for 
which the associated cumulative requirement cost of the full-sub set is 
less than or equal to the adjusted cost limit. 

(2) Next, the model generates an unconstrained cost partial-substi- 
tution solution for the scenario truncated at that day. The full-sub parts 
required in that solution, when combined with the no-sub requirement which 
was bought in the first phase, comprise the overall algorithm -solution. 
There is no guarantee that the above solution is optimum, but it does com- 
bine the two algorithms discussed earlier. 
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5-6. CONSTRAINED COST ALGORITHM 2. This algorithm is a version of the 
maximum sustainability solution described in paragraph 5-4. It will 
generate a solution yielding the maximum consecutive days of program flying 
hour achievement. However, the resulting solution may not yield maximum 
total program flying hours achievable. The algorithm is: 

a. During solution of the unconstrained cost case, the model stores, 
for each day, the cumulative total cost of all parts in the partial- 
substitution unconstrained cost requirement for the scenario truncated at 
that day. The model then determines D, the latest day for which the 
associated cumulative total requirement cost is less than or equal to the 
cost limit. 

b. Next, the model generates an unconstrained cost partial-substitution 
solution for the scenario truncated at that day. The resulting solution 
mix is the overall algorithm solution. 

5-7. SOLUTION SELECTION. The preferred solution mix, of those generated 
by the two algorithms, is the one which yields the maximum program flying 
hour productivity in the scenario. The model therefore does two separate 
current inventory capability assessments of the current inventories based 
on the two constrained cost algorithm solutions being bought and stocked. 
The add-on solution requirement is assumed to be added to the war reserve. 
The final constrained cost solution is the one (of the two generated) for 
which the associated capability assessment yields the larger value for 
average fraction total flying hour program achieved. 

5-8. SAMPLE RESULTS. To illustrate the algorithm described above, the 
extended PARCOM was applied, in a constrained cost mode, to the partial- 
substitution MAX FLY example of paragraph 2-3. Table 5-1 summarizes 
requirement costs with an unconstrained budget. Total cost is the sum of 
the cost of full-sub parts and of no-sub parts. Three cost limits, as 
shown in Tables 5-2 and 5-3 were applied. Table 5-2 shows the comparative 
results, in terms of flying hour productivity, of the two constrained cost 
algorithms described previously. Notice that the solution selection, using 
the preferred algorithm, is based on algorithm 2 in one case and algorithm 
1 in two cases. Table 5-3 shows the composition of costs of the constrained 
cost requirement. In this case, the no-sub parts seem to be preferred by 
the extended PARCOM algorithm. For the example cost limit ($.2M) which is 
less than the total cost of no-sub parts in the unconstrained cost require- 
ment ($1.1M in Table 5-1), only no-sub parts are bought. For the example 
cost limits ($2M, $3M) which exceed the total cost of no-sub parts with 
unconstrained budget, all of the no-sub parts in the unconstrained budget 
requirement are bought. Algorithm 1 always prefers no-sub part purchases. 
However, algorithm 2 may buy a mix of both. 
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Table 5-1. Add-on Requirements Costs - Unconstrained Budget with 
Partial Substitution - MAX FLY Example 

Total cost ($M) 
Cost ($M) by part set 

Full sub No sub 

21.0 19.9 1.1 

Table 5-2. Comparison of Constrained Cost Algorithms - Add-on 
Requirements - Partial Substitution - MAX FLY Example 

Cost limit ($M) 
Fraction flying program achieved 

Preferred 
algorithm Algorithm 1 Algorithm 2 

0.2 
2.0 
3.0 

.49            .54 

.81            .58 

.83            .62 

2 
1 
1 

Table 5-3. Add-on Requirements Costs - Constrained Budget with 
Partial Substitution - MAX FLY Example 

Cost limit ($M) 
Solution cost ($M) by part set 

Full-sub parts No-sub parts 

0.2 
2.0 
3.0 

0.0                0.2 
0.9               1.1 
1.9               1.1 
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CHAPTER 6 

OBSERVATIONS 

6-1. PARTIAL-SUBSTITUTION REQUIREMENTS. Extended PARCOM is restricted to 
partial substitution policies in which all part types are partitioned by 
the model user into a full-sub set, within which all parts are substitut- 
able, and a no-sub set, within which no parts are substitutable. However, 
considerable flexibility is allowed by such policies. Iterative, automated 
application of basic PARCOM logic enables calculation of least-cost require- 
ments solutions under partial substitution and a no-sub set within which no 
parts are substitutable. Example application showed extended PARCOM to 
give plausible results with partial substitution costs between (low) costs 
under full substitution and (high) costs under no substitution. * 

6-2. PARTIAL-SUBSTITUTION CAPABILITY ASSESSMENT. Extended PARCOM can eval- 
uate fleet capability (availability, fraction flying program achieved) for 
an input-specified initial spares inventory or for a spares inventory 
reflecting a PARCOM requirements solution being stocked. Example applica- 
tions showed plausible results with fleet capability under partial substitu- 
tion between (low) capability under no substitution and (high) capability 
under full substitution. 

6-3. PARTS DISTRIBUTED OVER TIME. Extended PARCOM allows initial spare 
stocks to be deployed to retail in 5-day intervals, according to user 
input. Example applications showed plausible results with spare require- 
ments increasing if initial stocks are withheld so long that they are 
unavailable when needed at retail. 

6-4. PARTIAL SUBSTITUTION WITH CONSTRAINED COST. A constrained cost solu- 
tion algorithm for the full substitution case was developed. This was com- 
bined with the basic PARCOM solution algorithm for the no-substitution case 
to yield a composite algorithm for treating constrained cost under partial 
substitution in extended PARCOM. However, since the algorithm does not 
always give the best solution (i.e., the one yielding maximum achievable 
program flying hours with the constrained funds), a second algorithm was 
also devised. Extended PARCOM applies both algorithms and chooses the solu- 
tion mix from the one yielding higher flying productivity. Example results 
appeared plausible. 
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APPENDIX A 

EXTENDED PARCOM - INPUT SUMMARY 

A-l. PARTS DATA BASE INPUT. The major portion, in terms of quantity of 
records, of the extended PARCOM input data is the parts data base. The 
elements shown in Table A-l must be input for each part type used. 

Table A-l. Data Elements for Each Part Type in the Parts Data Base 

1. National stock number (NSN) 
2. Unit cost 
3. Retail repair time 
4. Depot repair time 
5. Order and ship time 
6. Failure rate 
7. Retail NRTS rate 
8. Retail condemnation percentage 
9. Depot condemnation percentage 

10. Item essentiality code 
11. Quantity per application 
12. Number of initial depot serviceables 
13. Number of initial depot unserviceables 
14. Number of initial war reserve (retail) serviceables 
15. Number of initial war reserve (retail) 

unserviceables 
16. Total parts in retail ASL/PLLs on Day-1 
17. Distribution schedule of parts deployed after Day-1 

(by 5-day interval) 

A-2. CHANGES IN PARTS DATA BASE INPUT. Extended PARCOM shares elements 
(1) through (11) of Table A-l with basic PARCOM. However, while basic 
PARCOM at Day 1 emplaces in the theater all the available for each part, 
stock, extended PARCOM allows for distribution of that stock over time, 
through the inclusion of the additional data elements (12) through (17). 

A-3. SCENARIO DATA BASE INPUT. In addition to the parts data base, 
extended PARCOM inputs the scenario data listed in Table A-2. 

A-4. CHANGES IN SCENARIO DATA BASE INPUT. Relative to the parts data base 
used in basic PARCOM, the extended PARCOM includes essentially all basic 
PARCOM scenario input, but adds the following data/capabilities: 

a. Depot distribution and lag times. All basic PARCOM parts were front 
loaded. 

b. Partial-substitution policy specification. 
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c. Options to specify the list order of part requirements. Basic 
PARCOM listed requirements only in order of decreasing part unit cost. 

d. Options to do only a capability assessment of current inventory 
under several different partial-substitution policies. Basic PARCOM did a 
current inventory capability assessment only for a no-substitution policy. 

Table A-2. Data Elements for the Scenario Data Base 

Scenario Specification Data 

• Case identifier 
• Length of war 
• Flying program 
• Aircraft deployment schedule 
• Aircraft losses 

Scenario Constraint Data 

• Cost limit (for constrained cost) 
• Aircraft availability constraints (minimum daily availability) 
• Maximum flying hours per aircraft per day 

Additional Parts Data 

• Order ship time offset 
• Maximum essentiality code for part to be processed 
• Lag time before initial depot serviceables are sent to retail 
• Duration of time required to distribute initial depot serviceables to retail 

Part Replacement Policy Specification Data for Requirement Calculations 

• (1st Option) Number of parts in full-sub parts set and the part numbers of the 
parts designated as full-sub 

• (2nd Option) Screening limits on depot cycle time, NRTS rate, retail repair time, 
and failure rate. A part type with parameters exceeding any screening limit is 
selected for the full-sub set. 

Part Replacement Policy Specification for Current Inventory Capability Assessment 

• Number of parts in each full-sub parts set and the part numbers of parts 
designated full sub 

Print/Calculate Options 

• Options to print various input/output lists 
• Options to omit requirements calculations and only do capability assessment of 

current inventory 
• Option to select the order in which part requirements are listed in output—either 

by decreasing part unit cost or by decreasing amount of requirement 

Tuning Parameters 

• Desired closeness of "flying hours flown" convergence during capability assessment 
• Maximum number of iterations used to calculate "flying hours flown" during 

capability assessment 
• Increment step size used during partial-substitution requirements calculations 

Miscellaneous 

• Designation of (up to 100) part types for which cumulative requirements through 
each scenario day will be listed 
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APPENDIX B 

EXTENDED PARCOM - PROGRAM SOURCE CODE 

MAIN PROGRAM pages B-3 thru B-ll 

SUBROUTINE CCCAP pages B-13 thru B-14 

SUBROUTINE CCLIST page B-15 

SUBROUTINE NCRNC page B-17 

SUBROUTINE UCCAP pages B-19 thru B-20 

SUBROUTINE UCRQRS pages B-21 thru B-23 

FUNCTION MAXC page B-25 

FUNCTION SR page B-27 

SUBROUTINE DIST page B-29 

B-l 



CAA-TP-84-11 

(NOT USED) 
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MAIN PROGRAM 

13 
14 
15 
It 
17 
18 
19 
20 
21 
22 

it 
25 
26 
27 
2? 
29 
30 

SI 
33 
31 
35 
36 
37 
38 
39 
40 
41 
42 
13 
44 
US 
46 
47 
48 
49 
50 
51 
52 
S3 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

72 

U 
75 
76 
77 
78 
79 
80 
81 

NAME:   P»RCO*-X TYPE:   MAIN   PROGRAM 

WRITTEN   BY;   MALTE*   EAUNAN/AUT^VON   -295-1662 
AT:   US   ARMY   CAA/6120   VOCDMONT   A VE ,B ETHESD A ,»«0   20814 

PURPOSE:   THE   PAPCOH-X    (PA?T5   REQUIREMENTS   A*D   COST   MOPEL-CXTENDED»    IS   USED 
TO   GENERATE   COST   EFFECTIVE   MITES   OF   SPARE   P1RTS   REQUIRED   TO   ACHIEVE   A 
FLYING   PROGRAM/AVAILABILITY   0FJECTIVE   UNDER   A   USER-SPECIFIED 

-PART   REPLACEMENT   POLICY   IEITHER      FULL,PARTIAL   OR   NO   SUBSTITUTION) 
-(PURCHASEI   COST   CONSTRAINT 

IN   ADDITION.THE   PROGRAM   ALLOWS   THE   CAPABILITY   ASSESSMENT   OF   AN   AIRCRAFT 
FLEET   BASED   ON   A   USER-SPECIFIED   SPARES   INVENTORY   APPLIED   UNDER   * 
VARIETY   Or   USER-SPECIFIED   PARTS   REPLACEMENT   POLICIES 

ARGUMENTS!   NOT     APPLICABLE 

CALLED   BY:   NOT     APPLICABLE 

CALLS 
-SUBROUTINE MAXC: OROrRS PART TYPES IN OECRTASING OPDFP OF UNIT COST 
-SUBROUTINE CCCAP: PERFORMS A FLEET CAPABILITY ASSESSMENT BASED ON 

A 'PARTS STOCK E0U1L TO THE CONSTRAINED COST SOLUTION 
AN3/0R CURRENT INVENTORY 

-SUBROUTINE CLIST: PRINTS SELECTED CONSTRAINED COST SOLUTIONS 
-SUBROUTINE DIST: DISTRIBUTES PARTS TO THEATER OVER 5-CAY INTERVALS 
-SUBROUTINE UCROPSi COMPUTES A COST-EFFECTIVE RFOUIREMENTS MIX BASED 

01 TH«" UNCONSTRAINED rOil    SOLUTION BEING STOCKED 
-SUBROUTINE UCCAP: COMPUTES FLEET CAPABILITY ASSESSMENT BASED 

ON THE UNCONSTRAINED COST SOLUTION BEING STOCKED 

FILES USED : INPUT 

100 

200 

300 

DIMENSI 
ALR 
DC< 
IDA 
PTI 
2L0 

COMMON 
AC( 
ALL 
AVM 
crn 
CNC 
DCO 
DOD 
FHP 
IFS 
IPT 
NPJT PTO 
SMJ 
TRN 

CHARACT 
ADC 
CLA 

SHORTr 
FCC=1 

DO 100 
IDCCill 
DO 200 

OUTPUT 

ON 
(1201, 
300 »• 
Y(61), 
24), 
SS16 11 . 

1201, 
0WB(I20), 
(1201, 
CA(300), 
S(300). 
STF(120>, 
(300), 
(120), 
(300), 
(100). 

EPI300.2 
120, 100) 
CS(300), 
ER*16 
SC. 
SS(300», 
0 

1 = 1,2 
=0 
1=1,61 
I»=0 
)=0. 
)=0 
)=0 
(I ) = 0 

UNIT 
UNIT 

-   UNIT 

(PARTS DATA) 
(SCENARIO DATA) 
(PRINT1 

4), 

AM(61), 
OSEP(3nO), 
NA'ttl). 
wRES(3r6), 
ZN»TI300) 

AHs^onoi, 
BCY(30n), 
CF(3D0), 
C0ST(3rpl, 
OCrlJOP), 
FHA(120), 
ICOST, 
IMSEL, 
IPC(30P), 
NPl. 
OP»(3or». 
SRMAXK300I, 
TSTK(300I, 

• D'C, 
21 

BCITOO). 
DUNS£B(300) 
NFH(6I), 
URESU(300I, 

ADESC (300), 
ASURV (120), 
BFI300), 
CLV 
CRNCS (300), 
or(300), 
FHM. 
I0CCI2). 
INS(ICO), 
IR0(300)r 
NP2, 
RNC(120), 
STK(300), 
TSUMB 

AHSN, 

DAY1P(300), 
FR(300), 
0ST(30Q). 
XRNCS(300I, 

ALL0V11120), 
A« AVGI6It 
CASE* 
CMINT. 
PC0ST1(300), 
DMP(300), 
FHPAPD(3,120), 
IFHC(120), 
INT. 
ISHORT, 
Nil» 
RNCSI300I, 
SUMB(120I, 

CASE, 

I0AV( 
AVM(1 
NAC(I 
NFH(I 
2L0SS 

AM(I)=0 
00   300 

IFS(I 
INS(I)= 
2Z = 0. 
KNTC=1 
REAO   (11,9000)   AO0OST,CONVF(IESS,DLA6,D0IS 
NP=0 
NP1=0 
REAO   (1 
IF   (NFS 
IF    (NFS 

1=1,300 
11=0 

11,91001 
..LT.OI    R 
,.LE.O>   6 

NFS 
EAD   111,9200)   ZDCY,ZNRTL,BREPL,FRLIM 
0   TO   430 
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82 REAO HI,9100» (IFS(Jl,J=ltNFSl 
83 WRITE (fr,91P0) (IFS(J»,J=1,NFS1 
* 100 READ C11.9300) CASE 

S5 READ (10,91001 
86 1=0 
87 500   READ   (1C,9S00,END=130*1    2? , Z2 , Z3.Z9, Z5 , 76,27, Z6 ,Z9, IES ,INIT 
88 READ <lC,9600,EN0=13P:i D*RV,DUNS,WRS ,WRU,0AY 1 
89 READ lir,97C0,EN0=13n2l ICPA 
90 REAO tir,98-0,EN0=l3CJI APSC 
91 REAO (ir,9900,E*0=13031 I pT (K ) ,K = 1 ,291 
92 READ (1P,99C0IENO=130O» 
93 IF (IES.GT.TESSl GO TO 700 
9* ZT=.Z3«ACD0iT 
95 2X0=2.•2T«Z7 
96 22C=Z2/100. 
97 21F=7U/1000000. 
98 Z5N=ZS/100. 
99 210C=ICP» 

too zee=ZB/ioo. 
101 Z90=Z9/100. 
102 IF IM00«NP*I,5D1.NE.0I GO TO 600 
103 WRITE If,100001 CASE 
Id* WRITE (6,101001 
105 WRITE (6,lp20Q) 
106 WRITE (6,103001 
107 600 IF (Z1 .GE..0OP0OO11 GP TO 800 
108 700 WRITE ((.10*00) Zl,AOSC.Z^C,Z3,Z*F,75N.Z6.ZXD,Z7,Z8

B.79D.Z10Q,1ES 
109 I=I«1 
110 GO   TO   500 
111 800   NP=NP«1 
112 STK(NP)=WRS*D«Yl 
113 BCY(NP)=Z6 
11« 0CY(NPI=O. 
115 IF    (25N.GT.0.1   DCY(MPI=7ir 
116 ZNRTINP»=ZSN 
117 CLASS(NP1=»      NO   SUB' 
118 IF    (NFS.GE.O)   GO   TO   990 
119 CLASS(NFI=«FUIL   SUB* 
120 IF    iBCY(NP).LE.BRFPL.»HD.PCY(NPI.LE.ZDCY.ANC.7lF.LE.FRLIM.AND.ZNRT 
121 •(NPl.LE.ZNRTL)   CLASSdP):'      NO   SUB' 
122 GO   TO   1100 
{23 9P0 IF (NFS.EC.01 GO TO 1100 
29 DO 1000 L=1,NFS 

125 If   (irS(i I.N'E.NP*   GO   TO   1000 
126 CLASSINPl^FULL   SUB* 
127 GO   TO   1100 
128 1000   CONTINUE 
129 1100   WRITE    (6.10S0CI   NP.71,ADSC,Z2C,73,2lF,25N,Z6,7XD.27,Z8B,Z90,Z10Q,1 
130 «ES,CLASSINP>,STK(NPI 

OST(NPJ=ZT 
AHSN(NP1=Z1 

72C 
is 
133 C0ST(NP1=23 
13* FR(NP)=29F 
M5 BCCNP)=7B8 

6 0C(NP1=Z?D 
137 QPA(NP)=Z100 
138 ADESC(NP|=AOSC 
139 DSEP(NP»=OSPV 
110 DUNSER(NP)=DUNS 
111 WRES|NPI=WRS 
192 WRESU(NP)=WRU 
193 OAY10(NPI=0«Y1 
199 00    1200   L = l ,21 
195 1200   PTDEP(NP.II=PT(L1 
196 IF   (NFS.GE.O.OR.CLASS(NP) ,rQ.m      NO   SUB')   Go   To   5oo 
117 NPlrNPWl 
118 IFS(NPlt=NP 
119 60   TO   500 
150 1300   II=NP-»I 
151 IF    <NFS.GE.OI   NPlrNFS 
152 WRITE    (6,106001    II,NP 
153 REAO   (11,107001   CLNCR,ClNfT ,LIMIT 
159 REAO   (11,108001   FHM,NM,ISEL,I0R0,I0PT1,T0PT2,I0PT3,I0PT1,I0PT5,IPR 
155 •T.IPRTl.INT 
156 IF   (NPl.EO.O.0R.IPRTl.Lr.nl   60   TO   1500 
157 00   1900   1 = 1.NP1 
158 I!=IFS(I1 
159 IF   (HPD(I-1(SQl.ttt.OI   60   TO   1900 
160 WRITE   (6,10000)   CASE 
161 WRITr   (6,109001   KNTC 
162 WRITE   (6,102001 
163 WRITE   (6,103001 
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160 
165 
166 
167 
16B 
169 
170 
171 
172 
173 
17% 
175 
176 
177 
176 
179 
180 
1S1 
182 
183 
18* 
185 
186 
187 
188 
189 
190 
191 
192 
193 
19* 
195 
196 
197 
198 
199 
200 
2U1 
202 
203 
20* 
205 
2U6 
207 
208 
209 
210 
211 
212 
213 
21* 

ill 
217 
218 h» 
220 
221 
222 

225 
2 26 
227 
228 
229 
2 30 
231 
2 32 
233 

||S 
2 36 
2 37 
238 
2 39 
2*r 
2*1 

2*3 
24* 
2*5 

1*00   WRITE    (6,110001    1I,AHSN(IT),ADESC(II),C0ST(II l.rRIIJl ,2NRT( II1.BCY 
•l!Il.nCY<II>,FC<II>,Drni),STMIH 

1500   KP2-Q 
DO   1800   K=1,NP 

IF   IKri.EC.O)   60   TO   1700 
DO   16PD   1=1,NP1 

IF    (IFSdf .EQ.K)   60   TO   1800 
1600 CONTINUE 
1700 NP2=NP2*1 

IKSINP2ISR 
1800 CONTINUF 

IF (NP2.E0.0.nR.IPRTl.LE.C) GO TO 2000 
DO 1900 1 = 1 ,NP2 

II=INS(I> 
IF (rP0(I-l,50I.KE.?l 60 TO 1900 
WRITE (6,100001 CASE 
WRITE (6,111001 KNTC 
WRITE (6,102001 
WRITE (6,103001 

19C0 WRITE (6,112001 11,AKSN(1T».ADESC(II1,COST(HI,FB(I 11,2NRT(II I,BCT 
•(I1),DCYJII1,BC(II),DC(TI),STK(II> 

2000 READ (11,9100) NACOEP 
READ (11,91001 (IDAY(I).Irl,NAC0EP1 
READ 11].91 CO1 (NAC(I),1=1,NACOEP) 
DO 2200 1 = 1 ,NAC0EP 

2100 
2200 

K2 = NW 

NFHDAY 
(IDAY(T ?,IrlfNFHDAYI 
(NFH(I),I=T,NFHDATI 

2 300 
2M0C 

H1=IDAY»I» 
K2=1DAY(I»11-I 
IF (I.EQ.NACDEP) 
00 21T0 J=K1,K2 
AC(J)=NAC(I) 

CONTINUE 
READ (11,91001 
READ CU.9I00I 
READ (11.91C01 ,«rr 
DO 2*00 1=1.NFH0AY 

Ki=ir*Y(iJ 
K2=ICAY(I«1|-1 
IF    (1.EO.KFHDAY)    K2=*W 
00   23C0   J=K1,K2 

FHA fJ) = NFH(II 
FHR(Jt=NFH(I) 

CONTINUE 
RTAO   (11,91^01   NLPAY 
READ    (11.91CCI    (lDAY(II,Irl,NLOAY» 
READ   111,11300)    (2L0SS(1),I=1.NLDAYI 
00   2600   I=1,NLDAY 

ncAYti i 

2500 
2600 

2700 
2600 

2900 

Kl: 
R2=ICAY(1«I1-1 
IF   (I.EQ.NLDAYI   K2=*W 
DO   2500   J=M,K2 
ALR(J)=2L0SS(II 

CONTINUE 
READ    (U.91C0)   NHDAY 
READ   I1S(91001    »IDAY(I1,I=1,NH0AYI 
READ    111.11*001     (AH(I),1=1,NHDAY) 
D%!SB«lnrDM 

«2=1CAY(I«1)-1 
IF   (I.EO.NPPAY)   *2=*W 
DO   27C0   J=K1,K2 
AVM(J)=AM(I1 

CONTINUE 
REAC    (11,91001   IWSEl 
READ   (11,9100)    (IPT (KT.K = 1,IHSELI 
IF   (IFRTl.LE.O)   60   TO   3300 
2C0ST=0. 
DO   3000   K = l ,NP 

SUH=0. 
00   2900   1=1 ,2* 
SU*=SUW»PTOEP(K,I) 
SUMT = SUM« DSER(K)*PU«,SER(R)«(1.-DC (K))«WRES(K )«DAY 10(H)* (1.- 

I      K)l*WFESU(KI«(l.-BCrK))«2NRT(R)*W9ESU(K>*(l.-CC(K>) 
2C0STr2C0ST«SUHT*C0ST(KI 

GP   TO   3000 

2NRT( 

WRITE 
WPITE 
WRITE 
WRITE 

3000   WRITE   (t 

IF    (M0D(K-1,51l.NE.O) 
WRITE   (6,10000)   CASE 

(6,11500) 
(6,10100) 
(6,11600) 
(6,103001 

11700)   K K.AMSN(V) ,AOESC(K).C0ST(K ) ,CLASS(KI,0SEP(K),DUNS 
«ER(K ),WFES(f>.WRESU(K),DAY1D|K l.SUH.SUMT 
00   3200   K = l ,NP 
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246 IF »MCDMIf-lJ«3,6?!.(»C.,"l GO TO 31D0 
247 WRITE (6,10000) CASI 
248 WRITE (6,11800) 
249 URITF (6,11900) 
250 WRITE (6,12CD0> 
251 WRITE (6,103001 
252 3100        WRITE    16.121001   K .A^SN(K) ,ADESC(K1 
253 32gn   WRITE   (6.122001   (PTDEP(K,LI,L=1,24| 
254 330(5   00   3500   11 = 1,NP 
255 IFOAY=OLAG«1 
256 ILDAY=DLAG*COIS 
§57 DA«T=rSERCKI/DDIS 

58 CALL   P1ST    (IFPAY,ILDAY,TAMT,HI 
259 IFOAYrOST (K>«1. 
260 0REP=rCY»Kl-2.*0ST»K| 
261 IF   (CCEP.LT.1.1   0RE»=1.000 
262 ILDAY=OST(K)«DREP 
f63 DAMT=(( l.-Of(Kl)*0UNSFR fK 11 /DREP 
64 CALL PIST I1F0AY,IL"AY,PAHT,K I 

2 65 *KT=II.-2NRTlKl)4WRESO(KI*»1 .-6C IK 1 1 
266 IFDAY-1 
267 IF (PTY(K l.LT.l.i BCY(K1=1. 
268 ILOAY=BCY«Kl 
269 CAMT=»HT/BCY(KI 
270 CALL TIST IIFDAY,IL5AY.CAMT,KI 
2 71 ArT=ZNRT(K|»wRESU(Kl*(l.-DC(K)l 
272 TF0AY=1.*2.*0ST(K) 
273 lLDAVr2.*0SHKl*0REP 
274 CAKT=AHT/PREP 
275 CALL   TIST    (IFDAY,ILP»Y.rAMT.K I 

IF   (IPRT1.LE.0)   GO   To   3500 
IF    (NOD((K-l)*3,60>.NE.O)   60   TO   3400 

•-C301   tV 
IU 
278 WRITE (6,100301   CASF 
27? WRITE 16,123001 
280 WRITE !6,119go> 
281 WRITE (6,120001 

279 WRITE   (6,123001 

)5l 
. 3nOl 

283 34QQ IF   (DCY(Kl.GE..0001.OP.PAMT.LE..0011    WRITE    (6.121CQI   K,AMSN(KI,a 

280 WRITE   16,11901 
281 WRITE   (6.1200C 
282 WRITE   (6,lo3nOl 

284 •     OESCIfl 
285 IF   (DCYIH l.LT.. 0001. »KD .OAMT ,r,T. 0011   WRITE    I6,124r0>    K,AHSN(K),A 
286 «      OESCIKl 
287 WRITE (6,12200J «PTDEP(W,L1,L = 1,24 | 
28e 3500 CONTINUE 
289 IF (IPRT.LE.01 60 TO 3800 
290 00   3700   J-l ,NV 
291 IF   (*0D(J-1,511.NC.nl   60   TO   3600 
292 WRITE    ((.,100001   CASE 
293 WRITE   (6,125001 
294 WRITE    (6,126001   ADDOST.rONVF.LIMIT,IESS 
295 WRITE    (6,127001   FHH.CLNCR,CLNCT 
296 WRITE   (6,126001   2C0ST 
297 WRITE   (6,129nni 
298 WRITE    (6,130001 
299 3600        CALR=CALR*ALR(JI 
300 }700 WRITE (6,131001 J.*C(J),FV* (j1,»**<J>,ALfi(J>,CALR 
301 3800 WRITE (6,100001 CASE 
302 WRITE   (6,132001 
303 IF   IISEL.ECO)   WRITE   16,17330!   ISEL 
304 IF    (ISEl.EO.ll   WRITE   (6,134001   ISEL 
305 IF    (ISEL.EQ.21    WRITE   (6,135001    ISEL 
306 IF    (NFJ.LT.O)   WRITE    (6,13600)    NFS,ZOCY,ZNRTL,8REPL,FRLIN 
307 IF    (NFS.GE.P)   WRITE    (6,13-»0C)    NFS 
308 IF   II0PO.LE.O1   WRITE   (6,13800)    TORO 
309 IF    (I0RC.6T.0I   WRITE   (6,1*900)   IORD 
310 IF    llgPTl.LC.PI    WPITE    (6,14000)    I0PT1 
311 IF    (I0FT1,$T.D1   WPITE    (6,14100)    I0PT1 
312 IF    (I0PT?.LE.01   WPITE    (6.14Z00I    I0PT2 
313 IF    (I0PT2.GT.0I   WPITE    (6,143001   I0PT2 
314 IF    (I0PT3.LF.O    WPITE    (6,144001    I0PT3 
315 IF    (I0PT3.GT.01   WRITF   (6,14500)   IOPT 3 
316 IF    (I0FT4.LE.01   WPITE    (6,1*6001   I0PT4 
315 IF    (I0PT3.GT.01   WRITF   (6,14500)   I0PT3 
316 IF    (I0FT4.LE.01   WPITE    (6,1*6001   I0PT4 
317 IF   (I0FT4.6T.0)   WRITE   (6,147001   10PT4 
318 IF    (IPPTS.LE.O)    WRITE    (6,148001   IOPTS 
319 IF    (IOPTS.GT.O)   WPITE    (6,149001    IOPTS 
320 IF   (IPPY.LE.O)   WRITE   16,15000)   IPRT 
321 IF    (IpPT.GT.O)   WRITE   (6,15100)    IPRT 
322 IF    (1PRT1.LE.0I   WRITE    (6,152001   IPRT1 
323 IF    IIPRT1.6T.01   WPITE    (6,153001   IPRT1 
324 WRITE   (6,15400)    INT ,INT 
325 nO   3900   1 = 1 ,NW 
326 3930   DCOSTF(lt=0. 
327 00   4000   1 = 1,NP 
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<4000   DOOtlirCOSTIII 
KNTsO 
*DUHHY=KP 
DO   4300   K = l ,NP 

CALL    PAXC    (NOUH^Y,NOUT> 
IRCIKl=NOUT 
IKIPCIKI . 
IF INri.LE.OI GO TO 4200 
00   4100   L-ltNPl 

IF    UFS (LI.EQ.II)   60   TO   4300 
•100        CONTINUE 
4200 KNT = Kt'T»l 

INSIKt T1 = II 
•SCO   D0D(II1=-1. 

IF    IIPPT1.LE.CI   60   TO   4600 
00   450D   K=1,NP 

II=IKCIKI 
SUM=0. 
DO   4400   1=1 ,2* 

4400        SUH = Sl'M«PTDEP tll.II 
SUMT=SUH«OSER tilI*CUN?EPtIIl*tl.-DCIITII*URFStIII*D»YlDtIII«tl.- 

•      ZNRT(IIH*WRESUtIII»tl.-BCtIIII«2NRTtII1*W8ESU(II l«(I.-OC till I 
IF   (HCDtK-1,511.NC.DI   GP   TO   4500 
URITE   (6.1000CI   CASE 
WRITE    (6,155001 
WRITE   16,115001 
WRITE    (6,116001 
URITE   16,10300) 

• 500  WRITE   (6.117001   KfII.IHSNtill.AOESC»II» .COST!IIl.CUSSfII1,OSER(II 
«I,DUNSEP(II l,WREStIIl,WRE^UtlfI,DAYlD(11 I,SUM,SUHT 

4600   C*LR=0. 
WRITE   (6.156001 
DO   4700   1 = 1 ,NW 

CALR=CALR«ALR(II 
ASURVtII=ACII1-CAtB 
XX=AHIX1tO.,ASUPV(I)*fl.-AVMf1)11 
YY=AKAXl(0.,ASURV tlI-FHP(11/FHHI 
ALLOWrtlirAKINllXX.YYI 
IF   (AtLCWBtll.EO.YVT   IFVCII)=0 
IF    (ALLOWEtll .EC.XXI    IFHCtII=l 

4700   CONTINUE 
TTFH=0.0D0001 
DO   4600   1 = 1,NW 

4600   TTFH=TTrH*FHR(II 
DO   4900   J = l ,NP 

CFIJ)=FR(JI*OPA(JI 
BFtJ|=ll.-BC(JII«(1.-?NPT(J))*CF|JI 
DF tJ> = (l.-OC(JII»(Z"RT(J> )*CF(J» 

4900 CONTINUE 
IF   II0PT1.LE.0I   60   TO   7600 
iNOisj 
\T    (ISEL.EQ.2I   GO   TO   «0C0 
IN01=1»ISEL 
IND2il*ISEL 

5000   DO   7500   IND=IND1,IND2 
ACL=0. 
CL=CLNCT 
IC0ST=O 
IF (IN0.E0.21 CL=CLNCR 
CALL UCROPS (IND,I0PT4,T0PT5,I0R0I 
CALL I'CCAP (INDI 
IF (CL.LE.O.I 60 TO 7500 
IW-NW 
UCNc =0. 
FRACl=n. 
IF tsrJ.cc.Oj GO TO 66C" 
DO 5100 J=1,NP2 

II=INS(J) 
5100   UCNS = UCNS«COSTIII )**NCSfIII 

WRITE (6,100001 CASE 
WRITE 16,157001 
00   52P0   J=1,NP 

5200        TRNCS IJ1=RNCSIJ> 
CL1=CL 
CNC-CVINT-CL 
IF «C»X.6T.0.I GO T3 53T0 
IF   IIN0.E0.1I   WRITE    (6,15800) 
IF   (IN0.E0.2I   WRITE   (6,15900) 
60   TO   7500 

S300 IF    tCNC.GT.rcoSTl INWII   60   TO   5400 
CL1=UCNS 
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• 10 
411 
412 54C0 
413 
4 14 
415 5 500 
416 5600 
417 
me 
4 19 
4 20 
421 
422 
423 
42* 
425 
426 5700 
427 
42P 5800 
4 29 
4 30 5900 
431 
4 32 
433 
4 34 
435 6000 
4 36 
4 37 6100 
438 
4 3° 
440 
441 
442 6200 
443 
444 
445 
• <tfc 

447 6 300 
448 
449 6400 
450 
451 
452 
453 6 500 
4 54 
455 
4 56 
*57 
45e 6600 
4 59 
4 60 
461 6700 
462 
463 
4 64 
465 
466 
467 6600 
46P 
4 69 
4 70 

4 7$ 
473 6900 
4 74 
4 75 
4 76 
4 77 
4 78 7000 
4 79 
4 80 
481 
482 7100 
483 
484 7200 
485 
486 
487 7300 
4 88 
489 
490 7400 
491 7500 

CL2.BCL.IFCC 

CL2rCL-CLl 
GO TC 5900 
IF INP1.E0.0) GO TO 560r 
DO 55P0 J=1,NP1 

II=IFS(J1 
TRNCS(III=0. 
CL2=0. 
CL1=CL-CL2 
CNC=UCNS-CLI 
DO   5F00   J=1,NP2 

II=INS(J) 
C = TFMCSUI)*CCST(II1 
IF    (C.LT.CNC)   GO   TO   5700 
TRNCS(II>=TRNCS(II)-CKC/C0STIII1 
IW=NW 
GO   TO   6 200 
TRNCSIlIlrO. 
CNC=CNC-C 

CONTINUE 
GO   TO   6100 
IFCC=1 
DO   6000   1=1 fNW 

IF    (DC0STHD.6T.CL2l   GO   TO   6000 
IFCC=I 
BCL=DC0ST1III 

CONTINUE 
WRITE 16.160001 
IF   (CL2.GF.DC0ST1 INVIJ   WRITE    ffc,161001 
IF   «CJ2.LT.PC0ST1(KUII   WRITE    (6,162001 
IW:NW 
NW=IFCC 
CALL   I'CRQPS    IINP,IO«»T4,IOPT5fIOR01 
WRITE    16,163001   CL-fLl 
IF    1C12.LC..C0D1)    W»ITE    (6,164001 
NW=IW 
00   6300   1=1,NP2 

II=INSCII 
RNCS(II»=TRNCSIIII 
00   64C0   1=1.NP 
TPNCS(I1=RNCSJII 
TOT=0. 
DO   65C0   1=1,NP 

TOT=TOT«COST(I)*RNC<(TI 
RNCS(II=RNCS(Il«STKf1)4(1*0~1» 
IP=0 
CALL   CCCAP   UNO,LIMIT,CPNVijTTFH.HMTC,IP,FHC) 
FR»C1=FNC 
WRiTF   (6,165001   FRAC1 
IF    (IPCc«IN0I.LE.l.')R.irCC(lND>.GE.NWl   GO   TO   7S00 
NVSlCGCIINOI 
DO   67C0   1=1,NW 
FHA(I I = FHR(I1 
CALL   UCROPS   «INO,IOPT4,IOPT5,IORD» 
DO   68C0   J=1.NP 

XRNCS(JJ=RNCS(JI 
Nw=lw 
IP=C 

RNC5 (Jl=RNCS(J)*STKfJ)«(INO-l» 
CALL   CCCAP   »IND,LIMrT,CONVF,TTFH,KNTC ,IP,FNC> 
FPAC2=FNC 
WRITE   (6,16600)   FPAC2 
IT   (FPAC1.LE.FRAC2*   60   TO   7100 
DO   6900   J=1,NP 
PNCS(J>=TRNCS(J1 
IG = 1 
ACL=TOT 
CALL   CCLIST   (16 ,1ORD,INO» 
DO   7000   Jrl.NP 
RNCS(Jl=TRNC$IJ?*ST((JI*(IND-1I 
IP = 1 
CALL   CCCAP   IIND,LIMTT,C0NVF,TTFH,KKTC.IP,FNC1 
60   TO   7400 
16=2 
00   7200   J=1,NP 
RNCS(J) rxENCS IJJ 
CALL   CCLIST   I16,IORP,INO» 
DO   7300   J=1.NP 
RNCSIJJ=XPNCS«J)«STMJI*(IND-1» 

CALL   CCCAP   UNO,LIMIT,CONVF.TTFH.KNTC,IP,FKCI 
NW-IW 

1C0ST=C 
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*92 76C0 DO 770D Kri.NP 
*9J 770C PNCS(K1=STK(K1 
*9* IP = 1 
*9S IND=2 
• 96 CALL   CCCAP    (I*D.LIMIT,CTNVFtTTFH,KNTC* IF,FNCJ 
*97 KNTC=2 
*98 7800   DO   79C0   X=1,NP 
*99 RNCS IKlrSTKIK ) 
500 INS(K)=0 
501 79L0   IFS(K1=T 
t02 BEAD   IU.91001FNO=16730I   NPTFS,NPTNS 

03 IF    <(NFTFS«NPTNSI.LE.O»   GO   TO   16700 
50* IF    (NPTFS.LE.O>   60   TO   B20t! 
505 NP1=NPTFS 
506 BEAD   111,91001    (IFS(11,1=1,NPTFS1 
507 NP2=0 
508 DO   81C0   K=l,NP 
509 00   8000   1=1,NP1 
51C IT    (IFSII i.EQ.K )   GO   TO   8100 
511 8D00        CONTINUE 
512 NP2=NP2»1 
513 INS(NP2)=K 
51* 8100   CONTINUE 
515 GO   TO   8500 
516 8200   NP2=NPTf'S 
517 BEAD   (11,91001    (INS(II,1=1.NPTNS1 
518 NP1=0 
519 00   6*00  K=l tNP 

520 DO   6SrO   1=1,NP2 
521 IT    (INS(I).EQ.KI   60   TO   8*00 
522 8300        CONTINUE 
523 NP1=NP1«1 
52* IFS(NPll=K 
525 8*00   CONTINUE 
t26 6530   IF   (I0PT2.LF.~I   GO   TO   8700 

27 00   860C   I=1,NP1 
528 II=IFSII1 
529 IF    (MPD(I-1,SO) .NE.01   60   TO   8600 
530 WRITE    16,10000)   CASE 
531 WRITE   tb.lCPCG)   KNTC 
532 WRITE   (6,102001 
533 WRITE   (6,103001 
53* 8600   WRITE   (f,110001   11,AKSN(I7),APESC(II».COST(II> ,FR(11),2NRT(II1,BCV 
5 35 •(IIl.DCYlII>,eC(lII.PC(II>,S1MII> 
536 6700   IF   (I0PT3.LE.0I   60   TO   B90P 
537 00   8800   1 = 1 ,NP2 

II=IKS(II 
IF   (K00(I-1.5C1.NE.01 
WRITE    «6,irOOCl   CAS? 

GP   TO   8800 

WRITC   (6,1110CI   KNTC 
WRITE   (6,102001 
WRITC   (6.103001 

eeoO  WRITE   (6,1I20CI   IT,AMSN|IT I.ADESC (II l,COST(II »,FRIITI ,2NRT(II l.BCY 
«(II],OCY(III,BC(II).DC(IIt,STK(Ill 

IND=2 
8900   CALL   CCCAP    (INO,LIHIT,CONVF,TTFH,KNTC,1P,FNC> 

KNTC=*NTCM 
GO   TO   7800 

9000   FORMAT    (2F5 .2,I5*2F5.9I 
9100   FORMAT    (1615 1 
9200   FORMAT   (F5.0,F5.3,F5.0,F1P.61 
9300   FORMAT    (1X.A16) 
9*00   FORMAT    (//l 
9SC0   FORMAT   (2X.A15,f9 .0 ,5*,F3.0.F5.0,5F7.0,II,10X,151 
9600   FORMAT    (/,5F6.0,/> 
9700   FORMAT    (121 
96C0   FORMAT    (A161 
99P0   FORMAT    (1PF10.01 

10000   FORMAT    (1H1,30X,»CASE=    ,,»I6) 
10100   FORMAT    (//,'   ITEMS   RANK   OPOERED   IN   NORMAL   INPUT   OPDFR'l 
102C0   FORMAT    (/,»   PART*,5X.'MSN•.1*X,'DESCRIPTION',7X,'    COST   OST    FAIL',* 

•   RT   NRTS      BCY      OCY      OUT   BCON   DCON   OPA      ESS CLASS      INIT   STK'T 
10300   FORMAT    (/l 
10*00   FORMAT    (9XIA16,2X,A16,F(.0,F3.0,F8.6,F5.2,3F5.0,2F5.2,1X,F3.0,I5,1 

•0X.I1C1 
10SOO   FORMAT    (1X,I*.*X.A16,2X,A16,F8.0,F3.0,F8.6,FS.2,3F5.0,2F5.2,1X,F3. 

•0,I5,1X,AB,F10.1J 
ICtOD   FORMAT    (•    TOTAL   NR   PA»TS=',I*,' NR   USE0=',I*l 
10700   FORMAT    (1X,Fl«.0.F1S.D ,T5 ) 
1C8C0   FORMAT    (lX,F9.1,I5.5XtiCI51 
109C0   FORMAT    (//,'   FULL   SUB   ITEMS   FOR   POLICY',I3| 
11000   FORMAT    (1X,I*,* X,A 16,2X,A 16,F8.0,3X,FB.6,FS.2,2FS.0,5X,2FS.2,IX,10 
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57* •X.'FULL   SUB'.FlO.O) 
575 11100   FORMAT    »//,*        NO   SUE    ITEMS   FOR   POLICY',13) 
576 11200   FORMAT    (IX,I*,*X,II6,2X,A16,F8.0,3X,F8.6,F5.2,2F5.0,5X,2F5.2,IX,10 
577 •X,'      NC   SUB'.FlOiOl 
578 11300   FORMAT    T16F5.1) 
579 11*00   FORMAT    (16FS.?1 
580 11500   FORMAT    I/.10MX,'   DEPLOYED') 
f81 11600   FORMAT    I*   RANK   PAPT',•X,'MSN',IPX,'DESCPIPTION*,13X,•COST»,• CL 

82 • ASS',2X,,r>SERV   DUKSR   VRSRV   WRUNS      D«Y1       DAY?-   TOT   NC') 
583 11700   FORMAT    1215 ,5X,Al6,St.A I 6,IX,F1*.0,1X,A 6,]X,5F6.0,2F7.0» 
58* 11E00   FORMAT    I//,*   UNADJUSTED   P«RTS   DEPLOYMENT   BY   D«Y   INTERVAL') 
585 11900   FORMAT   l/,» -5        -10        -15        -20        -25        -30        -35        -*0        -*S* 
586 •,*        -50        -55        -60        -65        -70        -75        -80        -85        -90        -95*,* 
587 •   -100*1 
588 12000   FORMAT    »•      -105      -110     -115     -120*) 
589 1?100   FORMAT    115,2X,A16 ,2X,116) 
590 12200   FORMAT    |1X,20F6.0) 
591 12300   FORMAT    r//, •   ADJUSTED   JFOP   DEPOT   STKS)   PARTS   DEPLOYED   BY   INTERVAL' 
5 92 • ) 
593 12*00   FORMAT    CIS,?X.A 16,2X.i16,TX ,'*   HARMING*   DEPOT   UNSERV   STK   W/   OEP',* 
59* »0T   REPAIR   flMErO   (CMGED   TO   1)') 
595 12500   FORMAT    (//, 1QX,'SCENAUTO   INPUT   OATA    SUMMARY') 
596 126C0   FORMAT    <//,SX,*CST   CprSETr' ,F6.1,•   DAYS PESIPCP   CONvERGECEr*,F5 
597 «.3,3X,'MAX    ITERAT10NS=•.I?,3X, "MAX   E SSE MI AL1 T Yr • , I 31 
598 12700   FORMAT    </,5X,'      MAX   FLY   HRS/ACFT/DAY = ',F5.1,1X,•ADD-ON   COST   LI*,'* 
599 •IT=',F1?.0.3X,'TOTAL   <INIT   INV^O)   ROMT   COST   L IMIT = ' , F 1 3 .0 ) 
600 12800   FORMAT    I/.5X,*   COST   Oc   CURRENT    INVENTORY='.Fl*.P) 
601 129nc   FORMAT    i/,13X'CUM   AC^T        PP3GRAM        MIN   RE 0 ACFT        CUM   ACFT') 
602 13000   FORMAT    (7X,'DlV DEPLOYED FLY   MRS AVAIL LOST', 7X,'LOST•) 
603 131C0   FORMAT    I5X,15,F11 .0,FTC.0 .F10.2.F8.1,F11 .1 ) 
60* 13260   FORMAT    I//.10X,'   •*»•••      OPTIONS   CHOSEN   FOR    THIS   PUN   •••••••) 
605 13300   FORMAT    »/// /.SX, ' ISFLr' ,1$, »      **   ONLY   THE   TOTALUNIT   STK = 0)*,'   ROM 
606 •TS   ARE    COMPUTED   IN   THIS   RUN      **') 
607 13*00   FORMAT    <////,5X , 'ISCLr ',1 7, •     **   ONLY   THE   RESTDUAL«IMT   STKTCuRR', 
608 ••    INV)    PQMTS   »»E   COMPUTED    IN   THIS   RUN      *•') 
609 13500   FORMAT    (////,=X,'IStL=',13,'      *«   BOTH   THE   TPTALUNIT   STK=0)   ANO" 
610 •RESIDUALtlNlt   STKrcUP"   INV)   RCMTS   APE   COMPUTED   IN   THIS   RUN   **') 
611 13600   FORMAT    «//,5X.*NFS=',13,'       *•   FULL   SUB    SET    IS   CHOSEN   ACCORDING',' 
612 «T0   A   DEPOT   REPAIR   CYCtE   ETCEEDING•,F12.C,•   OAYS   OP   NRTS   ','EXCEEOI 
613 «NG'.Ft-.3./,lSX.'OP   RETAIL   REPAIR   TlME      E XCEEO ING • ,F e. 0 , '     OR   FAILU 
61* • RE   RATE   EXCEEOlNG*,F9.6| 
615 137P0   FOFHAT    I//,SX,»NFSi*.13.'      **   FULL   SUP   SET   IS   SPFCIFIFD   BY    INPUT') 
616 136CO   FORMAT    I//,5X,•IORD=',13,'      **   COMPUTED   RCMTS   LISTS   WILL   eE   IN   ',' 
617 •ORDER   OF   DECREASING   UMT   COST   OF   PART') 
61* 13900   FORMAT    »//, 5X ,' IOPD = • , I ?• , '      **   COMPUTED   ROMTS   LISTS   KILL   BE   IN   ',' 
619 •ORDER   CT  DECREASING   RCMT   AMOUNT   FOR   PART') 
620 1*0C0   FORMAT    I//,SX,•IOPT 1 = ',13,•      **   ONLY   ASSESSMENT   CASES   HILL   BE    ','0 
621 -»ONE    IN   THIS   RUN') 
622 1*100   FORMAT    (//,5X,'IOPT1 = *,T3 .'      **   BOTH   ASSESSMENT   ANO   ROMT   CASES',' 
623 • HILL   BE   DONE   IN   THIS   RUN') 
62* 1*2C0   FORMAT    (//,SX,•IOPT2=',I 3,'      **   THE   FULL   SUB   PART   SETS   USED   IN',' 
625 •ASSESSMENT   CASES   WILL   NOT   BE   PRINTED') 
626 1*300   FORMAT    1//,5X,•I0PT2=',13,'      «*   THE   FULL   SUB   PART   SETS   USED   IN' 
627 •ASSESSMENT   CASES   HTLL     BE   PRINTED') 
628 1**00   FORMAT    1//,SX,*I0PT3=* ,13,*      **   THE   NO    SUB   PART   SETS   USED   IN'f' 
62" •SESSHCNT   CASES   HILL   N?T   8r   PRINTED') 
63P 1*500  FORMAT   l//,5X,'I0PT3=',I3,'     *•   THE   NO   SUB   PART   SETS   USED   IN','   AS 

627 •ASSESSMENT   CASES   WILL     BE   PRINTED') 
628 1**00   FORMAT    1//,SX,*IOPT3=*,13,•      ••   THE   NO    SUB   PART   SETS   USED   IN'f'    AS 
62" •SESSMCNT   CASES   HILL   N?T   8r   PRINTED') 
63P 1*500   FORMAT    I//,5X,•IOPT3=',13,'      ••   THE   NO   SUB   PART   SETS   USED   IN','   AS 
63) •SESSMENT   CASES   HILL     BE   PPINTEO') 
63? 1*6C0   FORMAT    f//,5X , •IOPT* = *,13 ,'      *»   THE   UNCONSTP   COST   ROMTS   LISTS',*   U 
633 +ILL   NOT   BE   PRINTED,°UT   »RF   COMPUTED)*) 
63* 1*700   FORMAT    l//,5X,'I0PT*=',I3,'      **   THE   UNCONSTP   COST   ROMTS   LISTS*,*   W 
635 •ILL      BE   PRINTED   *1 
636 1*800   FORMAT    f//,5X , •IOPT5='iT3,*      •*   THE   CUM   ROMT   BY   DAY   COST   LISTS*,* 
637 •HILL   NOT   BE    PRINTED    *l 
636 1*900   FORMAT    (//,5X,'IOPT5=«,13,*     ••   THE   CUM   ROMT   BY   DAY   COST   LISTS*,* 
639 •WILL      BE   PRINTED   *) 
6*0 15000   FORMAT    (//.5X,•IPRT=*,I3,*      ••   THE   SCENARIO   INPUT   DATA   SUMMARY*,• 
6*1 *«ILL   NOT   BE   PRINTED   *l 
6*? 15100   FORMAT    <//,5X,*IPRT=*,13,*      **   THE   SCENARIO   INPUT   DATA   SUMMARY*,• 
6*3 •HILL      BE   PRINTED   *l 
6** 15200   FORMAT    f//,5X,•IPRT 1 = ',I3, •      •*   THE   FULL   SUP    ANp   NO   SUB   PART    ','   S 
6*5 ^ETS    IFCP   RQMT   CASES)   WILL   NOT   BE   PRINTEP*,/.13X,*NOP   HILL    *,*THE   I 
6*6 •NPUT-CRCERED   ANO   COST-OPQERED   PART$   INPUT   LISTS   *) 
6*7 15300   FORMAT    I// ,5X,•IPPT1 = ' ,T3,'      ••   THE   FULL   SUP    ANO   NO   SUB   PART    *,*    S 
6*8 ^ETS   IFO«"   RQMT   CASES)   WILL   BE   PRINTEO * , / , l3X , • AS   HILL    '.'THE   INPUT- 
t*9 •ORDERED   ANO   COST-OROEREP   PARTS   INPUT   LISTS    *» 

50 15*00   FORMAT    »//,5X,'INT= • ,13,«       **    THE   PARTIAL   SUB    RCMT    ALGORITHM',•    Hi 
651 +LL   TEST   AT    INTERVALS   0F'.T3,'    (ALLOWABLE   NMCS   ACFT)    •) 
652 15500   FORMAT    (/,'   ITEMS   RANK   ORDERED   BY     DECREASING   PART   COST') 
653 156C0   FORMAT    I1H1) 
65* 15700 FORMAT l//,20*t'**« CONSTRAINED COST SOLUTION EVALU AT ION',* REPORT 
655 • **•«,•//) 
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6S6 15830   Fo*MAT 
657 •SO   THE 
65P 1J900   FORMAT 
6 59 •   ALSO 
66C 16000   FORMAT 
661 
662 

• .*   COS 
161C0   FORMAT 

663 • ,•  COS 
66«t 16200   FORMAT 
665 •PART   C 
666 163C0   FORMAT 
667 •CAK   Bf 
66B lfc«00   FCRMAT 
669 •.•   COS 

16500   FORMAT 6 70 
671 •   FLY   H 
6 72 16600   FORMAT 
673 •   FRAC 
674 16700   END 

(1H1 
TONS 
I1H1 

THE C 
(//, 

T SOL 

T SOL 
«//, 

CST T 
t,fx USED 
»//. 

T SOL 
I//. 

RS AC 
• //• 

FH AC 

i//ilO». 
TP CCST 
.//. 1C», 
ONSTP CO 
10*, 'ALL 
UTION 1* 
10X,*ALL 
UTION !• 
5X.F12.0 
HRU DAY* 
10X, 'CON 
TO EUY 
IPX,'NO 
UTION 1« 
SX.'THE 
Hr*,F5.3 
5X,*THr 
H=*,F5.3 

•THE U 
TOTAL 
'THE U 
ST RES 
(NO S 

I 
FULL 

I 
,3X,'A 

ST9 CO 
JN? SU 
FULL 

) 
FUST 
I 
2N3ISU 
I 

CMT SOLUTION IS',' AL 

SOLUTION IS',* 

TN CONSTRAINED* 

SUB  PARTS A«>E AFFORDABLE IN CONSTRAINED* 

PPPOXIMATED BY*,F1?. 
IS USED TO BUY FULL 

ST LIMIT:*,F12.0.3X. 
I PARTS OF THE UNC 

SUB  PARTS ARE AFFOR 

CONSTR COST SOL YIEL 

fTNBLTYl CONSTP COST 

0.*      CUM   FULL   SUB*,* 
SUB   P 

•OF   UH 
Of.STR 
DAPLE 

»RTS*I 
"CH*,F12.0,3X,* 17 
COST   SOL'l 
IN   CONSTRAINEO* 

PS   AN   AVG   FRAC*,*   PGM 

SOL   YIELTS   AN*,»   AVG 
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SUBROUTINE CCCAP 

1 SUBROUTINE CCCAP I IVD,IIMIT,CONVF,TTFH,KNTC,1P,F*C) 
2 C NAME: CCCAP TYPE: SUBROUTINE 

«i C PURPOSE: THT CCCAP  (CONSTRAINT COST CAPABILITY ASSESSMENT! SUBROUTINE 
5 C COMPUTES FLFET CAPABILITY ASSTSSMFNT (AV6 A VAILABILITY , r«1CTION FLYING 
6 C PROGRAK ACHIEVED,TGH FLVIVG H"S /ACFT/DAY I BASED ON THT CONSTRAINED COST 
7 C SOLUTION BEING STOCKED IN THE WAR RESERVE 
B C 
9 C CALLED BY: fAIN PR06RAH 
10 C 
11 C CALLS 
12 C     -FUNCTION SR: COMPUTES CUMULATIVE NET OEHANT THRU A SPECIFIED DAY 
13 C FOR A SPECIFIED PART 
11 C 
15 C FILES USED • INPUT - NONE 
16 C OUTPUT - UNIT 6 (PRINT! 
17 C 
18 COMMON 
19 « ACI120). ACL, ADESC<3001f ALL0VK120I, 
20 • ALLPUBI120I, AH$N(3T)J, ASURVU20), AVIVC-(6>t 
21 • AVMM20I, BCYI3or»t BF(300>, CASE. 
22 • CDKDA(3001, CF«300»t CL , CMINT. 
23 • CNCS(3D0>, C0STI3"01. CRNCSI30D), PCCST1I3001, 
2*                             •           0C0STFI120I,        OCr(?0P>,                0F(300I, PMP(300>t 
25 • D00(3001, FHK12PI, FHM. FHPAPO«3,1201. 
26 • FHP(120I, ICOST, IDCCI21, IFHCU20J, 
27 * IFSI300).       IMSFL, INSI3_0»,       INT, 
28 •    IPTI100I,      IRCI300I,      1<?0(3C0»,      ISHORT, 
29 •    NP, NP1. NP2, NW , 
So •        PTCrpt3oo,2»i,  cMiJprii RNC(1?0>, RNfS(300», 
31 •» SM«120tlD0»t        SR«»XU300|,        STM300I, SUMBI120lt 
32 • TPNCSI300I, TSTKI3P01, TSUMB 
33 DIMENSION 
3* • 0MrT(3001, FHNCI170I, FHNZC1201 
35 CHARACTER»16 
3b • ADESC, ADSC, AMSN, CASE 
37 BMAX=0. 
38 AVAVG(1I=0. 
39 AVAVGI3)=0. 
40 TFHNC=0. 
••1 TSURV=0. 
4? TNCD=0. 
43 DO    100    1=1,NW 
«» TSURV=TSURV«ASURV (I) 
45 SUMB(I>=0. 
46 DO   100   K = l,3 
47 100   FHPAPD(K,I)=0. 
48 00   200   J=1,NP 
49 DODIJ'rn. 
50 DMOTCJI=o. 
51 200   0MD(J)=0. 
5? XX=ASUPV(11 
53 TAv-O. 
54 DO   1200   1=1,NW 
55 I*=«1-11/S*1 
56 00   300   J=1,NP 
57 300        RNCSIJ»=RNCSIJ|«jTN9-Il«PTDEPfJ,IA|/5. 
5B IF    (I.GT.l)   XX = RNCII-11*ASUPVII-1»»AC II1-ACfl-ll 
59 FHAII ) = AMIN1(XX«FHM,FHR(1)1 
60 INDX=0 
61 IF   (NP2.EC.0J   60   TO   600 
62 400        00   5cr   K=1,NP2 
63 II=INS(KI 
64 XX=DMDT!II1 
65 OMDTdl l=SR CI .ll.rx) 
66 ZP=PMDTtlll-RNCSIIIl 
67 500        SUMP|II=SUMB(II«AMAXl(n.,7P) 
68 600 IF    (NP1.E0.0)    GO   TO   BOO 
69 BMAX=0. 
70 DO   70P   K=1.NP1 
71 II=IFSIK> 
7?                                          XXrDMDTIIII 
73 OKOTIII»=SR(I,lI,rxi 
74 BOrcS=(DMOT<II>-RNCS(TII»/QPA(II> 
75 IF (BOFCS.LE.O. 1 »OFC?=0. 
76 BMAX = AMAX1(8MAX ,BOFCS> 
77 700 CONTINUE 
78 800 AUNCS=AMAX1(0.«ASURVIII-SUMRIII-BMAXI 
79 FHNC<II=AMIN1(FHRII),IU«CS*FHM| 
80 FHPAPP<3,I>=AMIN1 fFMM.FHRd >/(AUNCS*.011 I 
81 
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82 AUNCS=AUNCS/(ASURV(I)« .0000 1 I 
83 2=»PStFHNCIIl-FHA«Ill 
3«t INDX=INDX«1 
85 IF    ( INDX.GE.LIMIT .09.(Z/(TTFH*1.11.LE . (CONVF/NWI.OR.1NDX.GT.301 
86 •      GO   TC   1000 
87 FHA(I l=.S*(FHAtII»FHNCITll 
88 6MAX=0. 
89 5U"F (11=0. 
90 DO   900   J=1,NP 
91 900        DMOT(J|=DM0(J1 
92 GO   TO   MOO 
93 1000         TFHNC=TFHNC«FHNCII1 
9* DO   uro  J = l ,NP 
95 1100        DM0(J1=0M0T(J1 
96 TNCD=TNCO«Z 
97 PNC(II=AUNCS 
98 TAV = TAV*RNCd 1*ASUR¥U1 
99 12C0   CONTINUE 

100 Z=1C0.*TNCD/(TFHNC«.001» 
101 FNC=TFHVC/TTFH 
102 IF    IIP.EQ.OI   RETURN 
103 00   1400   1=1 ,NW 
ion SUKB« II=SU*R( I if i ASURV(7I*.POOOII 
105 AX = 1.-(ALLOWS II1/I AS UPV I III.000001 II 
106 IF (H00d-1 ,501 .NE.01 GO TO 1300 
107 WRITE    16,15001   CASE 
108 IF   lICOST.EQ.i.AND.TNC.FO.II   WRITE    16,16001 
109 IF   (ICOST.EO. 1 .Ar.0.TN0.Ec.21   WRITE   16,17001 
110 IF    I1C0ST.EC.0I   WRITE    (f,18001   KNTC 
111 IF   IIC0ST.E0.1I   WRITE    (6,19001   CL 
112 WRITE   (6,20001 
113 WRITr   (6,21001   2 
111 WRITE   (6,20001 
115 WRITE   (6,22001 
116 WRITE    (6,20001 
117 WRITE   (6,23nnl 
118 WRITE   (6,20001 
119 WRITE   16,20001 
120 1300 AVAVCdl =AVAVG(1 l«R«fC(H»»SURV(I 1/TSUPV 
121 AVAVC(3l=AVAVG(?)*FHPApr|3i)*PNC(II*ASURV(I1/TAV 
122 1<»00   WRITE    (6,25001    I ,FN C( I 1 ,AX,I,FHNT(I 1,FHPAPD 13 ,11 
123 WRITE    (6,26C0I   A V A VG(1 1,A VAVG!2',FNC,A VAVG(31 
124 RETURN 
1?5 1500   FORMAT    (1H1 ,30X,'CASE =   'ill*! 
126 1600   FORMAT    I/.20X.'**   FORCE      CAPABILITY   WITH   CONSR   COST   TOTAL       •,,ROMT 
127 •   SOLUTION   STOCKED   AT   »ETATL(NO   POST   0-DAY   PARTS   DFPLOYEDI   •'! 
128 17C0   FORMAT    (/.2rX,'»*   FCRCE      CA°»P1LITY   WITH   CONS"   COST   RESIDUAL      • , •& 
129 *QMT   SOLUTION   STOCKED   C   DEPLOYED   **'l 
130 1800   FORMAT    |/,20X,'»*   FOP"E      CAPABILITY   GIVEN      THE   CUPRENT*,'   INV'.'tN 
131 «TgRY   STKED   C   DEPLOYED   FOR   SUBSTITUTION   POLICY', 13,*   **'l 
132 1900   FORMAT    (/// ,1CX,TCOST   LIMIT  0F*tF12.0> 
133 2000   FORMAT    (/I 
13% 2100   FORMAT    (•   TOTAL      FLY   HRS   CONVERGED   TO*, •   WITHIN»,F7 .3, *   PERCENT*! 
135 22CO   FORMAT    (3X,«ACFT   A V AIL • ,2«X, •    FPAC   FH   ACH»,3X,'FH/AC/0 AY*1 
136 2300   FORMAT    (15X.'PART *,2fcX,*PART',lpx,'PART • I 
137 2«»aO   FORMAT    (6X , «DA Y • , 7X ,'SUB • ,3X, *RE C   AV AIL • ,6X , • DAY* , 6T , 'SUB* , 11 X , • SU 
138 •B«l 
139 2500 FORMAT (5X.IH,5X,F5.3,7X,F5.3.5X,IM,OX,F5.3.6X,F8.1 I 
1%0 2600 FORMAT (/,• »VG AVAIL',EX,F5.i,7X,F6.3, 12X,F5.3,10X,F5.11 
1%1 END 
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SUBROUTINE CCLIST 

5 
6 
7 
8 
9 

10 
11 
1? 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

52 
31 
32 

8 
JS 
36 
37 

II 
40 
41 
42 
43 
4* 
45 
46 
47 
48 

§2 
51 
52 
53 
54 
55 
56 
57 

15 
60 
61 

64 
65 
66 
67 
66 

72 

SUBROUTINE CCLIST t IG,IPRP , INDI 
NAME: CCLIST TYPr: SUBROUTINE 

PURPOSE: THF CCLIST ICONSTRAIWED COST REQUIREMENTS LIST! SUBROUTINE 
PRINTS THE CONSTRAINED COST RECVUIRCMENTS SOLUTION. 

CALLED BY: MAIN PROGRAM 

CALLS 
-SUBROUTINE   NAXCs   ORDERS   THE   LIST   OF   PQUlREMENTS   To   BF   PRINTED 

OUTPUT UNIT    6   IPRINT) 

100 

200 
300 

400 

500 

6P0 
700 
800 
900 

1C00 
< 

1100 

1200 
1300 
1400 

COMMON 
AC (120) 
ALLCwPI 
AVMI120 
CCMPAI3 
CNCS(30 
ocosiri 
ore (joo 
FHPI120 
IFSI300 
IPTI100 
NPJT PTCTPI3 
SMU20, 
TRNCSI3 

CHARACTERS 
AOESCt 

IE   IICRP.LE 
DO 100 1=1, 

IROII)=0 
DODIDrRNCS 
NPUMHYXNP 
DO 2JC K = l , 

CALL MAXC 
IFOIK )=N0 
II=1P0IK) 

DOOIIIl=»I. 
DO SCO 1=1. 

II=IFOII) 
IF IIPPO, 
IF iMCDjI 
WRITE 16, 
IF IIND.E 
IF IIND.E 
WRITE (6, 
Ir «IG.E0 
IF IIP.EC 
WRITE 16, 
WRITE 16, 
WRITE 16, 
WRITE (6, 
CNCSITll: 
TC=1C0.*C 

WRITE It,14 
RETURN 
FORMAT 
FORMAT 

ACL, 
AM£N|3"0), 
BCTI33!?», 
CFI300), 
C0STI30Q), 
ocr<2orf, 
FH» H2r», 
ICOST, 
IHSTL. 
IPCI30P), 
NPl, 
•JPA c?ori. 
SR"*I1I3P0!, 
HT» unni. 

1*201, 
I, 
00), 
01, 
1261, 
If 

: 
>, 

00,241, 
1001, SR^IIISPQ 
00>, TSTKI3P0I, 
6 

AD«C, 
TO   300 .01   GO 

NP 

III 

NP 
INDUMMt.N0UT1 

UT 

ADESC 1300 
ASUPV 1120 
BFI3C0), 
CL, 
C»NCS 1300 
OF |300), 
FHM. 
I0CCI2). 
INS(3 00), 
IR0(300>, 
NP2, 
PNC 1120), 
STKI3C0), 
TSU*B 

AMSN, 

!: 
AL10W1I120), 
AvevG(6>, 
CA«£, 
C4INT, 
OCOSTIi30o», 
0M0130Q), 
FHt>AP0(3,120l, 
ITMCI12U), 
TNT. 
ISHORT, 
up. 
PNrsisooi, 
SUM6I1201, 

CASE 

NP 

±\$ 
600> 
0.11 
0.2) 
900) 
.1) 
.2) 
1200 
900) 
1300 
900) 
COST 
NCSI 
00) 

)   II=I»CfI) 
O.NE.O)   60   TO   400 

CASE 
WRlTt    16,700) 
WRITE    16,800) 

WRTTE   I6,1POO)    CL,ACL 
WRITE   16,1100)   CL.ACL,IOCCII NO) 

•II)4PNCSITI) 
ID/ lACL^.POOOOl) 
1,11,AMSNIII),AOESCIII),PNCSIII),CNCSIII),TC 

FORMAT 
FOI 

ClHi 

l/i 
mi 

IRMAT 
FORMAT 
ING A COM 
FORMAT I//, 
>ING A SUSTA 
FORMAT I/,6 

hit 

,3PX,'CASEr   •i«l6) 
TOTALIINIT   STK=0>      STK   ROMTS  BY 

OX.'RESIDU'HINIT   STK=CURR   STKI 

lOX.'COST   LIMIT   0F«.F1?.0.»    #PPP 
NED   tCHEAPEST   NO   SUB   PARTS)/SUST 

FORMAT 
FORMIT 
ENO 

I2X 

lOX.'COST   LIMIT   0F',F12.0,*    APPR 
INIBILITY   SOLUTION   FOR   COST    THRU 
6X,'PARTIAL   SUPST') 
,'PART   NP',17x,'PAPT',21X ,'ROMNT •^X ,»COST 
I5,I10,5X,H6,?X,A16,F6.1,F12.C,r6.2,4X) 

POLTCY   •! 
STK   POMTS   BY   POLICY   •) 

PXlM»Trp   BY,,F12.0,*   Us 
NBLTY   SOL    •> 
OXIMATED   BY'.F^^,*   US 
',14,*   DAYS') 

*COST») 
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SUBROUTINE NCRNC 

» 
5 

e 
9 

ir 
n 
12 
13 
1« 
15 
16 
17 
IS 
19 
20 
21 
22 
23 
2* 
25 
26 

n 
29 
30 
31 
32 
33 
31 
35 
36 
37 
38 
39 
40 
11 
12 
43 
11 
15 
16 
17 
18 
19 
SO 
51 
52 
S3 
51 
55 
56 
S7 
S8 
S9 
6P 
61 

n 
61 
65 
66 
67 
68 
69 
70 
71 
72 
75 
71 
75 
76 
77 
7e 
79 
80 
81 
82 

SUBROUTINE   NCRNC   (ND ,I 2,I»'Dl 
NAME:   NCRNC TYPf:   SUBROUTINE 

PURPOSE:   THE   NCRNC       (NO   ClNVIPAlIZATION   RCQl'IR C"ENT5 )   SUBROUTINE 
GENERATES      A   LEAST   COST   PTMNTS   r\X   OF   S^ARE   FARTS   NEEDED   TO   ACHIEVE    A 
FLEET      FLYING   HR   PROGCAK/lV»11A9ILITY   OBLECTIVE   USING   A   USER-SPECIFIEO 
PARTS      REPLACEMENT   POLICY   ANC   UNCONSTRAINED      COSTS. 

CALLED   fit:   SUBROUTINE   UCROPS 

CALLS 
-FUNCTION   SR:   COMPUTES   CUMULATIVE   NET   DEMANP   THRU   A   SPECIFIED   DAY 

FOR   A   SDECIFIED   PART 

FILES   USED    :   NO   FILES   READ   OR   WRITTEN 

100 
200 

300 

100 

500 
600 

700 

800 

COMMON 
ACI120I , 
ALLCUBI1201 
AVMII20lt 
CDKCAISOOlt 
CNC5I300), 
DCOSTFI1201 
000(300 I, 
FHF 11201, 
IFSC3301, 
IPTC100I, 
NP 
PTD,EP(300,2 
SM(120,100I 
TPNCSC3001, 

DIMENSION 
SUMPZI1201, 

CHARACTfR*16 
AOESC, 

N«r<i i OVBINOI*, 
IF   (I2.LT.NAl   E 
SUMRrO. 
TSUME=0.   . 
DC   100   L-ltNO 

SUMP(ll=0. 
SUMP2(LI=0. 
T0T2=0. 
DO   700   K=1,NP2 

II=INS(KI 
IF   (I2.LT.NAI 
CDMDA(II)=0. 
CPNCSI1I)=PNC 
IF    UNO.CO.21 
DO   3GC   1=1,NO 

CDMr=.CDMDA( 
CDM.rA(IH=S 
IF    (INC.EC. 
SUMPZd ) = *U 
•TSL'?B = AMAX1 
IF    ((TSUMB- 

CONTINUE 
SUMRrSUMR«CRN 
GO   TO   700 
2INT=fIN0(INT 
IF   (I?.GE.(TS 
IL=INS(NP2-K« 
IF    ((CRNCSdL 
Z=CRNrs(ILl«2 
T2=Z*IIN0-l)i 
IF   (TZ.LE.01 
CRNCSdL»=CDM 
TOTZ=TOTZ«ZIN 
IF   (T0T2.LT.Z 
CRNCS(IL)=CPN 
GO   TO   600 
CRNCS (ILl =CPN 
TSUME=TSUMB-Z 
RETURN 

CONTINUE 
IF    (I2.EQ.NA)   T 
IF   (I2.LT.NA.0R 
DO   800   K=1,NP2 

J=INSIKI 
CRNCS(J>=CRNCS( 
RETURN 
END 

II 

ACL, 
AM*N»300I, 
BCTI3QP1, 
CFI3C0I, 
COST(3ro>, 
PCrdOP), 
FHA (1201 , 
ICOST, 
IMSEL, 
IRC(300I, 
NP1 , 
0P« fJ0P1. 
SR <*»X1 (3001, 
TSTRl3C0I| 

SUMPI120I 

ADSC, 

APESCdOO 
ASHPV (120 
BF(300>t 
CL, 
CPNCS(300 
OF(300), 
FHM, 
IPCCI2I. 
INS(3nCI, 
IR0I300), 
NP2, 
RNCI120I, 
STM3C0), 
TSUMB 

AMSN, 

If 

I. 

ALL0WK120I, 
IHVGI(,I , 
CASE. 
C17NT, 

DMr(30l 
FHPAPD(3,120|, 

13001. 
!0n), 
'0(3,1 

IF MCI 120), 
INT, 
ISHORT, 
NU, 
RNCS(300», 
SUMB(120»» 

CASE 

0   TO   290 

(CRNCS(IIJ-CDMDA(III)I 

CS(III=TSUMB-ALL0y1(11 

60   TO   ICO 

SITU 
CRNCS(II)=TSTK(III*RNCS(II) 

III 
Rd.Il.CPMPI 
2)    SUM0(I)TSUMP(I)*AMAX1 (0., 
MB7I IMCPMTA (II ) 
(SU»nZ(Il-fU"»«SUMP(I1,0.1 
CRNCS(ID) .6E.ALL0WK1II   CRN 

CSIIII 

,NA-T2) 
UMB«.SII   RETURN 
II 
I«(IN0-11*7INT*TSTMILI 1 .GE.C0"0A(IL >)    GO   To   700 
INT 
ZINT*T<TK(TL1-CDMDAIIL» 
60   TO   50P 
DAIILj-(INP-l)lZlNT*TSTKtILl 
T-TZ 
INTI   6D   TO   700 
CS(1L)-T0TZ«ZINT 

CS(IL)»AMIN1(ZINT-T0TZ,ZINTI 
INT 

SUM6=T?UNB-CRNCS(II I 
.INO.EO.l)   RETURN 

Jl-TSTMJ) 
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SUBROUTINE UCCAP 

i 
s 
6 
7 
8 
9 

in 
n 
12 
13 
11 
15 
16 
17 
IP 
19 
20 
21 
2? 
23 
21 
25 
26 
27 
28 
29 
30 

31 
33 
3* 
35 
36 
37 
38 
39 
10 
11 
12 
13 
41 
15 
46 
17 
18 
49 
50 
51 
52 
53 
51 
55 
56 
57 
58 
59 
60 
61 
62 
63 
61 
65 
66 
67 

II 
7r 
71 
72 

H 
75 
76 

U 
79 
8C 
81 

SUBROUTINE UCCAP (IND) 
NAME: UCCAP TYPE: SUBROUTINE 

PURPOSE: THE UCCAP IUVCPNSTBA7NED COST CAPABILITY ASSESSMENT! SUBROUTINE 
COMPUTES FLEET CAPABILITY «AVf AVIILASILITY ,PGM FLYING HRS/ACFT /DAY 1 9»SE 
ON THE UNCONSTRAINED COST SOLUTION RCMNT BEING STO&KED IN THE WAR RESEHVE 

CALLED BY: PAIN PROGRAM 

CALLS 
-FUNCTION   SR:   COMPUTES   ru"ULATIVE   NET   DEMANC   THRU   A   SPECIFIED   DAY 

FOR   A   SPECIFIED   PART 

FILES   USED    :   INPUT   • 
OUTPUT 

NONE 
-  UNIT MPRINI J 

100 

588 
400 

500 

78B 

800 
900 

1000 

COMMON 
AC 
AL 
AV 
cr 
CN 
DC 
DO 
FH 
IF 
IP 
NP 
PT 
Sf 
TR 

CHARAC 
AO 
RA 

TAV=0. 
TAV1=0 
DO   100 

TSTK 
DODI 

DMDIH 
DO   30C 

00   2 
FHPA 

SUHBCL 
DO   4C0 
AVAV6I 
00   100 

IAr| 
DO   5 
TSTK 
BMAX 
IF   I 
DO   6 

II 
X = 
OK 
IP 
IF 

I 
DO   B 

II 
XT 
DM 
2P 
IF 
BO 
IF 
BM 

CPNT 
RNCI 
FHPA 
TAV1 

CONTIN 
TSURVr 
DO    120 

AX = 1 
IF   ( 
WRIT 
WRIT 
IF   I 

I 
(120) , 
LCWB(1201, 
MI120), 
MDAC300I. 
CS(300), 
0STF(120lt 
r 1300 i, 
FI120 >, 
SI300I, 
TI100I. 

^FPI300.241, 
• 120, ICC), 
NCSI3 CO), 
TrR*16 
ESC, 
V 

ACL, 
AMSN»3r>0), 
BCYI30P), 
CF(JOOI, 
COSTISOOIt 
DCV(30P), 
FH«(120), 
icesT, 
IM5EL, 
IRCI200), 
NP1, 
QP* (7nP» » 
SR"Axl 1300 
TSTKl3rO), 

ADSC, 

)i 

A0ESCI300), 
ASURV C120 ), 
BFI300), 
CL, 
CRNCSI300I, 
DF(300), 
FHM, 
IOCC(2), 
INS(3~0), 
1R0(300), 
NP2, 
PNC( 120), 
STM300), 
TSUMB 

AMSN, 

ALL0W1 (120), 
«VIVG(6), 
CASE, 
CMINT, 
DC0ST1I300I, 
CHD(300l, 
FHPAPD(3,120), 
IFHCH20), 
TNT 
ISHORT, 
NW, 
PNCS(300), 
SUMB(120», 

CASE, 

\r 

(D=i 
I ) = 0. 
=r. 
t=i, 

DC   1 = 
PPII, 
)-a. 
i=i. 

T)=0. 
0 1=1 i-n/ 
DP J = 
IJI=T 
=C. 
NP2.E 
GO K = 
= TNSI 
0MD(I 
C (II) 
rPNCS 

(IND 
(I»=S 
NP1.E 
ro K = 
rIFSI 
DMDII 
DIIII 
= PNCS 

(IND 
FCS = ( 

(BOF 
AX = AM 
IKUE 
1 T = AM 
PP(1 , 
= TAV1 
Uf 
Da 
0 1 = 1 
.-(Al 
MCDII 
E (6, 
E (6, 
IND.E 

NP 
TKlII 

NH 

L)=0. 

,NW 
5*1 
l.NP 
STMJMPTOEPIJ.IAI/ 5. 

0.0) 
l.NP 
K) 
I) 
=SR( 
(II) 
.EC, 
UMF ( 
0.0) 
l.NP 
K) 
I) 
=SR( 
III) 
• EC. 
OMD( 
CS.L 
AX1I 

60   TO   700 

I.II ,x) 

2)   ZP=°NCSIII)» 
IMAMAI](0.,OMD 

SO   TO   900 
1 

TSTKIII) 
4III-ZP) 

I.II,X> 

2)   ZP=9NCS»II)«TSTKIII> 
II)-ZP)/OPA»II) 
E.O. I   90FCS=0- 
BMAX .B3FCS) 

AXHO. ,ASURVII»-PMA 
I)=AMIN1(FHM,FHR(I) 
•RNC(l)«ASURVm 

,NV 
L0W9(I )/(ASURV d)« . 
-1,50) .NE.*)   GO   TO 
1400)   CASE 
15P0I 
Q.l)   WRITE    16,1600) 

X-SUMB(I1 )/( ASURV II M.OOOll 
/(ASURVI I )-BMAX-SUMB(I))*.000 1) 

000001)) 
1100 
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82 IF (n'D.EC.2) URITE it, 17001 
83 URITE (6,18001 
84 WRITE <£>,19001 
85 URITE (6,1800) 
86 URITE (6,2000) 
67 URITE 16,21001 
88 URITE (6,16001 
89 1100   TSURV=TSU»V«ASURV(I» 
90 AVAV6(1)=AVAVC (1I*MC(I)*ASURV(I> 
91 AVAVG(2» = AVAVr(2)*AX•!SURV(I ) 
92 AVAVG(3)=AVAVGI3)«FHPApr<(I,I)*RNC( I)«ASURV( I» /( TA VI • . 0001 ) 
93 RAV='  FLYING HR PROG' 
9* IF    IIFHCCI.E0.il   RAV = '    AVAIL   CONSTRAIN' 
95 1200   URITE    (6,2200)    I,RNC(T>,AX,RAV,AVMII),FHPAP0(1,1>,1 
96 00   13C0   I< = 1,2 
97 1300   AVAVG(C )rAVAVC(K 1/TSU°V 
98 URITE    (6,2300)    (AVAVG(K),K=1,31 
99 RETURN 

100 1MC0   FORMAT    I1H1,3PX,«CASEr   •,A 161 
101 1500   FORMAT    (/.SCX,***   FORCE      CAPABILITY   GIVEN   THAT   THE   COMPUTED','   REO 
102 *UIREMCNT   (FDR   EACH   POLICY)    IS    STOCKED   **') 
103 16P0   FORMAT    (//.1SX,'«*«   CASES   ASSUME   TOTALdNIT   STKrOI   REOMTS','   ARE   S 
10* -»TOCKED   AT   RETAIL    (NO   POST   D-OAY   PARTS   0EPL0YE.D)   • **') 
105 1700   FORMAT    (//,15X,'**«   CASFS   ASSUME   RESIDUAL(INIT   STKrcuRR   STK)','   RE 
106 «CMTS      ARE   STCCKEO   AND   DEPLOYED      ***•) 
107 1800   FORMAT    (/) 
108 1900   FORMAT    (/,9X,'AIRCRAFT   A V AILABILITY•,30X,'FLY   HRS/AC   /DAY') 
109 2000   FORMAT    (25X,'PART•.38X,*PA3T«J 
110 21C0   FORMAT    USX,'PAV» ,SX , 'SUB', '      REO   AVAIL AVAIL','    SOURCE',•   AVAIL 
111 • ',7X,'SUB',5X,'0AY') 
112 2200 FORMAT (17X ,I«*,F8 .3 ,6X ,F5 .3 ,A 16.F5.2 ,F1 0.1 ,18 1 
113 2300 FORMAT (/,1X,»   AVERAGE: ',11X,F5.3,6X ,F5.J,21X,F10.1J 
111 ENO 
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SUBROUTINE UCRQPS 

8 
9 

ir 
n 
i? 
13 
1«4 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2«i 
2t 
2f 
27 
28 
29 
30 
31 
32 

U 
35 
3b 
37 
38 
39 
<*r 
*i 
*2 
<i3 
<«» 
<45 
*6 
*7 
HP 
H9 
50 
SI 
52 
53 
5* 
55 
S6 
57 
58 
59 
60 
61 
6? 
63 
6* 
b5 
66 
67 
68 
69 
70 
71 
72 
73 
7* 
75 
76 
77 
78 
79 
80 
Bl 

C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

\ 
c 
c 
c 
c 

SUBROUTINE UCRQPS IINP,I0PT1,I0PT5.I0R0» 
NAME: UCRQPS TYPE: SUBROUTINE 

PURPOSE: THE UCPOPS IUNCONSTPfINEP COST RCMNTS-PARTIAL SUBSTITUTION) 
SI'PPOUTINE CCMPV'TES AND P9INTS THE LEAST COST RCMNTS »IX OF SPAPE PARTS 
PARTS NEEDED,GIVEN UNCONSTRAINED FuNDStTO ACHIEVE THE CASE OBJECTIVE 

CALLED BY: MAIN PROGRAM 

CALLS 
-FUNCTION SR: COMPUTES CUMULATIVE NET DEMAND THRU A SPECIFIED OAT 

FOR A SPECIFIED PART 
SUBROUTINE MAXC: ORDERS LIST OF PART RCMNTS TO BE PRINTED 
SUBROUTINE NCPNC: COfPUTFS THE  PQMNT SOLUTION FOR THE 'NO SUB* PART 

SET ANT A SPECIFIC ALLOWEO STOCKOUT FOR THAT SET 

FILES USED INPUT - NONE 
OUTPUT - UNIT 6    (PRINT) 

DIMENSION 
• RMINI3D0I 

COMMON 
AC M2C) . 
ALLCuBI1201 
AVM120I, 
CDPCAC3001, 
CNCSI3D01. 
0C0STFC120I 
D0PI300I, 
FHM120), 
IFS«3noi, 
IPTI100I, 
NP 
PT(5rP|300,2 
SMM20, lot) 
TPNCS(3P0>, 

CHARACTFR*16 
« ADESC, 

00   100   K=1,IMSE 
DO   100   1=1,12 

100   SM(I.K1=0. 
DO   20C   J=1,NP 

TSTKIJ)=STK(J 
RNCSIJ)=0. 
CRNCSIJI=0. 
CPMOA IJ)=0. 

200   SRMAX1(J>=-999. 
DO   300   1=1,NW 

ALLOVHI)=ALL 
DCOST1II1=0. 

300   DCOSTF (I)=0. 
DO   16DC   1 = 1,NW 

IA = II-1)/5«1 
TALLOW=ALL3V8 
CMINT=9999999 
NAzALlOWBII)• 

*CL, 
AMSN(300», 
PCY(3or», 
CFf3001 , 
C0SH3P0J, 
OCYC30CI, 
FH!(120), 
ICOST, 
IM'EL, 
IRC(700), 
NPT . 
0P«(30P), 
SR"A»K300) 
TSTK(3P0), 

AOSC, 

ADESC 1300), 
ASURV (120), 
BF 1300), 
CL, 
CRNCSI300I, 
DF(300), 
FHM, 
IDCC(2), 
INS(3n0), 
IR0(300), 
NP2. 
RNCM 20) , 
STM300), 
TSUMB 

AWSN, 

ALLOWl(1201, 
AVAVGt&J, 
CASE. 
CHINT. 
CCPSTi I300J, 
0*P(300», 
FHPAPD(3,120), 
IFHC(120», 
INT, 
ISHOPT, 
My 
PNCSI300), 
SUMBH20), 

CASE 

DO   «tCO   J=1,NP 
TSTM 

) 

OWPIII 

(II 
9999. 
1.5 

- -1\nr 
Ij)=TST 

«00 RMIN(J>=0. 
ZINT=INT 
IAOD=TJ 
IF (MOO(NA-1, 
MULT=((NA-1)/ 
NAD = ^LILT»INT« 
LAST=P 
00   1500   Ll=i, 

L^NO.Ll. 

l2=f.A-Il-l 
ALLOWlII)=I 
IF (NP1.E0. 
DO 600 JA=1 

J=1FS(JA) 
Ir (L2.GT 
CDMD=CDHD 
CPMOAIJ)= 
XXX=CPM0A 
IF    (INO.E 
ir (xxx.E 
CFNCSIJ)= 
GO   TO   6C0 

KlJ)«pTDEP(J,IA)/5. 

INTJ .NE.P) 
INT)*IADD 
1 

NAD,INT 
NA) 

IADD=1 

2 
0)   60 
,NP1 

TO   7D0 

.11   GO   TO   500 
AIJ) 
SRd.J.CDMDI 
(J) 
C.2)   XXX=XXX-TS 
E.SRKAX1(J)1   SR 
AMAX1I0.,SPMAX1 

TK(J) 
MAXIIJ)=XXX 
IJ1I 
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8? 500 
83 
8* 600 

II 700 

87 
88 800 
89 
9C 

n 
93 900 
9* 1000 
95 

lb7 
98 
99 

100 1100 
102 12D0 
102 
103 
101 
105 1300 
106 1*00 
107 1500 
108 
109 1600 

ii? 
112 
113 
11* 
115 

il7 
118 
119 
12P 
121 
122 
123 
12* 
125 

1700 

126 
127 
128 
129 1600 
130 1900 
131 
132 
133 
13* 
135 
136 
137 
*35 139 
l*r 
141 

.:§ 2000 
i*« 2 100 
1*5 2200 
1*6 
1*7 
1*8 
1*9 
150 
151 
152 

\ll 
155 
156 

ill 
159 
160 
161 
162 
163 

IF    IL1.rr.MI    7INT=»'A-L»ST 

CrNCS(J> = AMAXm.,C',NCS(J>-ZINT*QPA(J>> 
CFrjrSfJ>rAP«Xl(CKVC5(J),RNCS(JI> 
TF    (NP2.GT.0)   CALL   «"NC   (I,I2,IND> 
T0TC=0. 
DO   POO   J=1,NP 
T0TC=T0TC*C0ST(J)»CPNCS(J1 
IF    (TOTC.CE.CKINTI   GO   TO   1000 
TALL0W=I2 
CHIf.lrTOTC 
00   900   J=1,NP 
RMINI J)=CRNCS(J> 
IF    IL2.NE.NA.AN0.NP1.NE.0)   60   TO   1*00 
DO    1200   J=1,NP 

PfCS(J>=AMA*l(FMlN(J),RNCS(J)l 
DC0STFITlr0C0STFIU*RNcS (J)«COST( jl 
DO   1100   Mrl.IMSEL 

IF    IJ.EO.IPTI">]   rn(I,H)rRNCS(J> 
CONTINUE 

CNCS(J)=CCST(J>*E*CS(J> 
IF    (NP1.E0.01   GO   TO   1600 
00    1300   J=l.NP1 

II=IFS(J> 
DCCST1(I)=DC0ST1(I)*RNCS(II »*COST(n> 
IF    INP1.EC.0]   GO   TO   1600 

LASTril 
ALLOW1(I)=TALLOW 

CONTINUE 
IF    iICOST.EC.l)   RFTUR* 
WRITE    «t,28C0>   CASE 
IF   IINC.EO.I)   WRITE    (6,2900) 
IF    CINC.E0.2>   WRITE    (F.,30P0> 
IF    HCOST.EO.il   WRITE    (6,71001   CL.ACL.IDCC(INO) 
WRITE    (6,3200) 
WRITE   (6.33C0)   CMTNT 
IF    (ICCST.EC.n   RETURN 
IF    (IORC.LE.O)   GO   TO   1900 
IF    (ICOST.EO.l)   RETURN 
IF   (I0FT*.LE.0.*ND.IC0ST.EO.O»   GO   TO   2200 
DO   1700   1=1 ,NP 

IROlI )-0 
00D(I>=FNCSII> 
NDUKHYrNP 
DO 18C0 K = l ,NP 

CALL   f*XC    (NDUH«*TtNOUT| 
IROlK >-NOUT 
II=IRO(K> 

DOO(II)r-l. 
DO   2100   1 = 1 ,NP 

II=IFOII> 
IF   «10RD.LE.0>   II=I*C(I) 
IF   |MOD(I-1.50).NF.?>   GC   TO   2000 
WRITE   (6,28001   CASE 
IF   (IVD.EC.I)   WRTTE   tf,7*00> 
IF   (IND.E0.2)   WRITE    <6t3500> 
WRITE    (6,36001 
IF   (ICOST.EO.l!   WRITE   (6,3100)   CL,ACL ,I0CC1INO) 
WRITE    (6,37001 
WRITE    C6.36C0) 
WRITE   (6,3800) 
WRITE    (6,3600) 
TC=100.*CNCS1III/(C"INT«.000001) 

WRITE    (6.3900)    I.II .AISNtTI l,ADESC(II) ,RNCS(I I) ,CNCSIII),TC 
IF   (ICOST.EO.l)   RETURU 
IC0ST=1 
IF   (I0PT5.LE.0I   CO   TO   2500 
NN=IMSEL/S 
IF    (HOC(IMSEL,5).NE.O)    NN=NNM 
IF    (NN.GT.20)    NN=20 
DO   2*00   L=l ,NN 

H1=IPT(1«(L-1>*5| 
M2=JPT12« tl-1)*51 
M3=irT(3»|t-l)»5) 
K*=IPT(*«(L-1I»5I 
K5=IFT(5« (L-l >*5) 
DO   2300   1=1,NW 

IF    CMOOII-1,50).NE.O)   GO   TO   2300 
WRITE   (6.2800)   CASE 
IF    (INO.CO.1)    WRITE    16,4000) 
IF    (IN0.EC.2I   WRITE   (6,*100) 
WPITE   (6,36001 
WRITE    (6,*200»   Wl.M2t*3.N*tKS 
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16* UPTTE    16,3600) 
165 WRITE    <f,«3001    AMSN(H1 I,AMSV(M?| -AHSNCM *» ,A*SNCMq),AM$N(M5» 
166 WRITE    I6,*3CQ»    »0f SCI**. ), ADESCIM21 , AOESC I «jl , »DESC IM»I ,ADESC IH 
167 • 51 
168 WRITE   (6,**001 
169 WRITE    16,36001 
170 ?300        WRITE   «6,»5C0I    II*$*II.*•IL-11*SI,K = 1,51 
171 2«t-D   CONTINUE 
172 2500   I0CCIIN01=O 
173 DO   270C   1=1iNV 
17* IF    (MCO(1-1 ,50 1 .NE.O )   60   TO   2600 
175 WRITE   (6.26001   CASE 
176 IF   <IND.E0.11   WPITE    Cf,*600) 
177 IF   <IN0.E0.2I   WRITE   I6,*700l 
176 WRITE   16,36001 
179 WRITE   16,48001 
180 2600        IF    CDC0STFII1.6T.CL!   GO   TO   2700 
181 irCCIIND:! 
182 ACL=DCOSTFJII 
183 2700   WPITE   {6.M900)   I,0COSTFU).OCOSTlC11 
18* WRITE    16,31001    CL,ACL,IDCCIIND I 
185 RETURN 
186 26Z0   FORMAT    J1H1 .3PX,*CASE=   »,«161 
187 2900   FORKAT    1/,10X,*TOTALITNIT   STK=   01   COST   CF   POLICIES'! 
188 3000   FORMAT    C/, 1 OX , « RE SI CUA L < I NI T   STKrCURR   STKI    COST   OF   POLICIES*! 
189 3100   FORMAT    <//, 10X, 'COS T   LIKIT   0F*,F12.O,*    APPROXIMATED   BY*,F12.0,*    TH 
190 *E   CUM   POMT   COST   THRU   BAY*,I*» 
191 32C0   FORMAT    «/,*      POLICY TOT   COST'! 
192 3300   FORMAT    (/,•   PART      SUB*,F1».01 
193 3<*00   FORMAT    </,*   TOTALCINIT    STK=OI      STK   RQMTS   BY   POLICY    *1 
19* 3500   FORMAT    «/,3 OX,•RESIDUAL11VIT   STK=CURR   STKI   ITK   RQMTS   BY   POLICY    *l 
195 3fcC0   FORMAT    l/J 
196 3700   FORMAT    <66X,'PART      SU?ST«! 
197 38C0   FORMAT    IIOX.'PART   NR•,17X.*PAPT*,21X,*ROMNT•,7X,*C0ST      XCOST*) 
198 3900   FORMAT    C2X , 15 ,1 10 ,5 X. « 1 6 , ?X , A 1 6 ,F8 . 1 ,F 1 2 .0 , F6 .2 ,» X I 
"99 KOOO   FORMAT    l/,»2X,'CUM   TOTAL   FQMTCINIT   STK = 0»   REQUIRED   THRU   GIVEN   DAY' 

an «i 
201 *100   FORMAT    C/,*2X,*CUM   AOO-ON   ROMTIINIT    STK=CURR    INVI    REQUIRED    '.'THRU 
202 «   GIVEN   DAY' ! 
203 «200   FORMAT    < 1 3X,5C6X,*PART   NR*,15,6X11 
20* *300   FORMAT    113X ,5(A 16 ,8X 11 
205 **T0   FORMAT    (15X,*CAY*,2 IX , *D AY* ,21 X, *D AY • , 1 *X, * PA Y* ,21X ,*0 A V* 1 
206 *5C0   FORMAT    I8X,51110 ,F8 .1,6XI ! 
fQ7 *600   FORMAT    </,12X,*CUH   TOTAMINIT   STK=0»   COST   OF   REO   THRU   GIVEN   DAY'l 

08 *700   FORMAT     C/,12X,*CUM   RE 5ITUALtlNIT   STK=   CURR   STKJ    COST   OF   RfQ   THRU*, 
209 ••   GIVEN   D»Y'l 
210 *800   FORMAT    1/,6X,'DAY',3X,«        PART   SUB*! 
211 *9C0   FORMAT    16X , I 3 ,3X ,?F 11.0 I 
212 END 

\ 
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(NOT USED) 
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SUBROUTINE MAXC 

SUBROUTINE   MAXC    JNOUK"Y,NOUT) 
C   NAME:    MAXC TYPE:   SUBROUTINE 

PURPOSE:   THE   MAXC   SUBROUTINE   TINOS   THE   SUBSCRIPT   OF   THE   LARGEST(IN   VALUE 
MEMBER   OF   AN   ARRAY   IPOOIJH 

CALLED   BY: 
- PAIN PROGRAM 
- SUBROUTINE UCR3PS 
- SUBROUTINE CCLIST 

CALLS   :   NONE 

FILES   USED    :   NO   FILES   REA!>   OR   WRITTEN 

100 

COMMON 
ACI120) 
ALLCweI 
AVMU20 
C0HDAI3 
CNC5-I30 
DCCSTFJ 
0CDI300 
FHR(1?0 
IFSI300 
IPTUOO 
NP, 
PTDFPI3 
SMU20, 
TRNTScS 

CHARACTFR*1 
• ADESC, 
SMAX=-I. 
JMAX=1 
00   ISO   J=l, 

X-DOD U> 
ZMAXZAMAX 
IF    I2KAX. 
JMAXZJ 
SMAX^THAX 

CONTINUf 
NOUT=JMAX 
RETURN 
END 

!?oi, 

oo>, 
Bli 
1201, 
I, 
It 
I. 
I. 

eo.2«> 
1001, 
001, 
6 

ACL, 
AM5NI3POI, 
BCYIJOni, 
CFI3P0>. 
CPSTC3r0>» 
ocriJOPl, 
FH«I120», 
ICOST, 
IMSEL, 
IRCI50P1, 
NP1, 
OPlI30*», 
SP-AXIe35oi, 
TSTKI30D», 

AOSC, 

A0ESCI300I, 
ASURV «120>. 
BF1300), 
CL, 
CRKCS I300J, 
OF 13001, 
FHM, 
IDCCC2I, 
INSI3C0J, 
IRO(300>, 
NP2, 
RNCU20J, 
STKI300I, 
TSUMB 

AMSN, 

AL10W1 11201, 
AV AVCI6) , 
CASE, 
CKINT, 
PCOSTJ13001, 
D1PJ300I• 
FHPAPDC3,120l, 
IFHC(120), 
INT, 
ISHORT, 
yu 

RNCSC300), 
SU^Bf1201, 

CASE 

NOUMMY 

IfSMAX 
LE.SMA 

•XI 
X>   GP   TO   100 
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(NOT USED) 
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FUNCTION SR 

« 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1* 
15 
16 n 
19 
20 
21 
22 u 
25 
2b 

11 
11 
31 
32 

U 
35 

!! 
39 
lO 

:; 
u 
*5 

:* 
48 

FUNCTION   SR 
NAME:   SR 

PURPOSE 

«1,J,CD*D» 
TYPE: FUNCTION 

CALLCO   BY: 
- SUBROUTINE UCROPS 
- SUBROUTINE UCCAP 
- SUBROUTINE CCCAP 

CALLS : NONE 

FILES USED : NO FILES READ OR URITTEN 

COM 

CHA 
I 
ID = 

O&R 
JPR 
IF 
SR 
RET 
END 

WON 
ACI120I 
ALLrwBI 
AVMU20 
CD^0A(3 
CNCS(30 
DCCSTFC 
D00I30Q 
FUR (12Q 
IFSC300 
IPTI100 

PT6EP«3 
SMI 120, 
TPNCSI3 

RACTER*l 
AOTSCi 

I-0CYCJ1 
I-BCYJJI 

1201, 
>, 
00), 
0), 
1201* 
I, 
>. 
», 
It 

DO,2*1, 
10CI , 
001* 
6 

ACL, 
IMSNtS^OI, 
Bcri3ori( 
CFI300I, 
C0STJ3H01, 
DCH30C1, 
FHAC12PI, 
ICOST, 
IM5FL, 
IRCIT001, 
NP1 , 
0P»(IDP», 
SRMA«113001, 
TSTKI3001, 

AOSC, 

ADESC 13001, 
ASU<?V (1221, 
BFI300), 
CL, 
CRNCSI3001, 
DF(300), 
FHH, 
I0CC(21, 
INSC3C0), 
IR0I300I, 
NP2, 
PNCU20I, 
STKI3P0!, 
TSUHB 

A*SN, 

ALLOWl 11201, 
AVIVGI61, 
CASE, 
CKTNT, 
DCOSTi C3001, 
DNPJ 3001, 
FHPA»oT3,1201, 
IFHCI120), 
INT, 
ISHORT, 
H B 
RNCS»3001, 
SJ-BI 120» t 

CASE 

=8: 
IID.CT.C 
UB.GT.O 
CDMO«CF« 
URN 

1 0?R=RF |JI»FHA|ID) 
» BRRrBFCJ»«FHA«IBI 
J)*FHAI11-DRR-PRR 

B-27 



CAA-TP-84-11 

(NOT USED) 

B-28 



SUBROUTINE DIST 
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1 
2 
3 
< 
5 
6 
7 
a 
9 

10 
1 1 
12 
13 
11 
15 
16 
17 
18 
19 

22 
23 
21 
25 
26 
27 
28 
29 
30 
31 

I! 
34 
35 
36 
37 
38 

ii 
12 
13 

SUBROUTINE   DISI 
NAME:   DIST 

( IFOAY.ILDAY.DAMT.K) 
TYPE:   SUBROUTINE 

PURPOSE:    THE   DIST      (PARTS   0 ISTRIBUTION»    SUBROUTINE    DISTRIBUTES    THE 
STARTING   SPARES   STOCK   OF   A   PART    TYPE   OVER   A   SERIES    OF   5-DAY    INTERVALS 

CALLED BY; MAIN PROGRAM 

CALLS : NONE 

FILES USEO : NO FILES READ OR WRITTEN 

COMMO 
A 
A 
A 
C 
c 
D 
C 
F 
I 
I 
N 
P 
S 
T 

CHARA 
•     A 
Dl=-I 
DL = -( 
II=MI 
IL=MI 
IF (I 
PTOEP 
RETUR 

133 DO 20 
IF 

IF 
203 CONTI 

RETUR 
END 

N 
CI120), 
LL0jB<l23l i 
VMI120) . 
0M0A(300)i 
NCS(300 ) . 
COSTF(1201 , 
00(3001f 
HR(1201 , 
FS(330J , 
PTUOO! , 
Pi 
T0EP(300,211 
MI120.100) , 
RNCS(300)i 
CTER*16 
DESC, 
(IFDAY-ll/51 
(ILDAY-1J/5I 
N0(21 , (IFOAY 
N0(21,(ILDAY 
l.LT.IL)    GO 
(K,I1)=PTDEP 

N 
0   1 = 11,IL 
(I.E0.I1I   PT 
(l.EO.Ii>   PT 
(I .GT .11.AND 

NUE 
N 

ACL. 
AMSNI3001 

"7(30 01 , 

IMSEL. 
IRC» 3001 , 
NPl , 
OPAI3001. 
SRMAX1I 300) 
TSTKJ3001, 

A0ESC(300), 
ASURV (12o) , 
BFI 3001 , 
CL, 
CRNCS(300) , 
DF( 3001 , 
FHM , 
IOCCI21, 
INS 1300), 
IRO (300), 
NP2 , 
RNC (120), 
STK(300), 
TSUMB 

ALLOtfl (120) , 
AVAV5(6)i 
CASE, 
CMINT. 
DCOST1 (300) , 
3MDI33Q), 
FHPA9D (3,1201 , 
IFHCU20I, 
INT, INT. 
I SHORT, 
MM 
RNCS(30U), 
SUMB( 1201 , 

ADSC, AMSN, CASE 
• 5*IFDAY-1 
•5* ILDAY 
-11/5*11 
-11/5*11 
TO   100 
IK, II) •( DL-01)»DAMT 

DEP(K,I|:PTDEP(K,I)*(5.-D1)*0AMT 
DEP(K,I)=PTOEP(K,I)*OL*DAMT 
.l.LT.IL 1   PTDEPlXiI>=PTDEP(K,I)*5.*0AMT 
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AC 

acft 

AFH 

ASL 

AVAIL 

CAA 

CUM 

DC 

DCSLOG 

DEPL 

DRT 

EFH 

EST 

FHP 

FS 

HR 

INIT 

M 

MAX 

MAX FLY 

MIN 

NMCS 

NRTS 

NS 

NSN 

aircraft 

aircraft 

achieved flying hours 

authorized stockage list 

availability 

US Army Concepts Analysis Agency 

cumulative 

depot condemnation rate 

Deputy Chief of Staff for Logistics 

deployed 

depot repair time 

estimated flying hours 

estimated 

flying hour program 

full substitution 

hour 

initial inventory 

million 

maximum 

Maximizing Daily Helicopter Flying Hours (study) 

minimum 

not mission capable due to supply 

not repairable at this station 

no substitution 

national stock number 
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OPTP 

ORIG 

OST 

PARCOM 

PGM 

PLL 

PT 

QPA 

RET 

RQMT 

RQR 

RT 

SOL 

STK 

SURV 

USAVSCOM 

Overview/PARCOM Turnkey Project 

original initial inventory 

order and ship time 

Parts Requirements and Cost Model 

program 

prescribed load list 

part 

quantity per application 

returned 

requirement 

required 

rate 

solution 

cumulative stock distributed 

surviving 

US Army Aviation Systems Command 
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THE REASON FOR PERFORMING THE STUDY was that the two models recommended by 
the Aircraft Spares Study, Overview and PARCOM, could treat a full- 
substitution or a no-substitution part replacement policy but lacked the 
ability to represent a more realistic partial-substitution replacement 
policy. Of the two models, PARCOM was judged to be the better candidate 
for incorporation of a partial-substitution capability. 

THE PRINCIPAL FINDINGS of the work reported herein are as follows: 

(1) The basic PARCOM (Parts Requirements and Cost Model), developed 
for the Aircraft Spares Study, was extended to include the effects of 
partial-substitution replacement policies and deployment of initial stocks 
over time. 

(2) The resulting extended model relates spare requirements to a 
flying hour/aircraft availability objective, parts replacement policy, and 
stockage deployment schedule—all subject to optional cost constraints. 
Example applications illustrated the plausibility of the model logic. 

(3) The extended PARCOM significantly expands the range of application 
and results of the basic PARCOM methodology. As such, its implementation, 
in place of basic PARCOM, is warranted. 

THE MAIN ASSUMPTION was that partial substitution can be usefully defined 
in terms of a partition of part types into a full-substitution part set and 
a no-substitution set. 

THE PRINCIPAL LIMITATION was that definitions of partial substitution other 
than the assumed definition might not be addressable by the extended PARCOM. 

THE SCOPE OF THE STUDY addressed the relationship of spare requirements and 
fleet capabililty for a notional Army aviation program to a flying 
hour/availability objective, part replacement (substitution) policy, and 
stockage deployment schedule—all subject to optional cost constraints. 
The study applied the subject model to an example, using four part types 
over 5 days, and to an all-up case, treating an AH-1S scenario involving 
334 part types over 120 days. 



THE STUDY OBJECTIVES were: 

(1) To evaluate the potential for extending the capability of the 
basic PARCOM, developed in the Aircraft Spares Study, to include partial 
substitution and other desirable features lacking in the basic PARCOM. 

(2) To make the above extensions and to report on and illustrate the 
application of the extended PARCOM and methodology. 

THE BASIC APPROACH was: 

(1) To assess the limitations of the basic PARCOM. 

(2) To select features and capabilities, to include partial substi- 
tution, for incorporation into an extended PARCOM. 

(3) To develop an extended PARCOM incorporating the selected 
capabilities. 

(4) To report on the nature of the extended PARCOM methodology and 
model through exposition and illustrative example applications. 

THE STUDY SPONSOR was the Deputy Chief of Staff for Logistics, Headquarters, 
Department of the Army. 

THE STUDY EFFORT was conducted by Mr. Walter J. Bauman, Force Systems 
Directorate, US Army Concepts Analysis Agency. 

COMMENTS AND QUESTIONS may be directed to the Director, US Army Concepts 
Analysis Agency, ATTN: CSCA-FS, 8120 Woodmont Avenue, Bethesda, Maryland 
20814-2797. 
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