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Subroutine: DMSGN I

Function:

This routine generates input data sets for the Levels Computation System.

Description:

L This routine reads D041 historical data for LRU/SRU data sets,, and produces

as output appropriate data cards required to drive MOD-METRIC computation

routines. For a detailed discussion of this program, see the Levels Computation

System Chapter in Volume 1.
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Subroutine, EVALUATE

Function:

Z3 This prograri determines an optimal distribution of a given number of

LRU/SRU assets.

Description:

The program EVALUATE determines an optimal distribution of stock among

the depot and usng bases. A discussion of the functions of this rountine and Input

requirements is presented In AFLCR 57-13, and wil not be discussed further here.

UThe routine utilized by RIME Is Identical to the routine discussed In AFLCR 37-13

with one exception. Provisions have been added to the RIME version to permit

output of computed levels to the file IBS0 using the samie recor d formats a output

.1 by the program GETBSO. Specific program lines that were changed for the RIME

version are 421-4"; 1295-1315; and 3581-3675. The portions of changed code are

marked by comment statements In the texct of the program.
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Subroutine: GETBSO

Function:

This program records up to 20 sets of LRU/SRU stock levels, with each set of

levels corresponding to a different Buy Support Objective (BSO). It then scans this

set of points to identify the particular set closest to a given BSO.

Description:

This program inputs up to 20 sets of LRU/SRU stock levels, with each set

corresponding to a different Buy Support Objective (BSO). It then scans these

points, and determines the particular point closest to a given desired Buy Support

U Objective, and outputs the data set of levels asso.ated with that point. A

discussion of the computations performed by this routine and input and output

records is given in AFLC 57- 13, and will not be discussed further here.

I
The RIME version of GETBSO is identical to the AFLCR 57-13 routine with

one exception. In program lines 2120-2200 logic has been inserted which replaces

all blanks in the part number identification field with zeros. This is to facilitate

sorting steps which are performed at a later stage of Levels Computation System

job stream.

I.I
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Subroutine GETDAT

Function:

This program reads output from GETBS and retrieves corresponding LRU/

SRU item description data from random file OS. It then output MOD-METRIC

item description records with "1C2 = I", and delivery schedule cards for later

processing by the program EVALUATEL

Description:

This routine Is used In conjunction with the program SAYDAT. Program

SAYDAT saves item description data on a random file f or subsequent retrieval by

this program.

Program GETOAT begins by reading MOD-METRIC Input card types 929 %6, 95,

and 99 f rom random file 08, and immediately writes these cards to the output file

09. It then reads the first "97"1 card to determine the number of input records

(NCARD) that is needed to hold the flying hour data. Next, the flying howr data

cards are read.

The prcigram then reads an LRU/SRU levels card f rom file 03, and decodes the

sequence number that was associated with this LRU/SRU by the subroutine

SAVDAT. This sequence number, ISEQ, is then used to retrieve the appropriate
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Item description data from random file 01. This information is then used to output

a MOD-METRIC Item description record with "1C2 a I" to file 09. Next, the

prolram writes a *95" delivery schedule card to file 05. These steps are then

repeated for each LRU/SRU record on file 05.

The output from this routine serves as input to the program EVALUATE. The

program EVALUATE reads the total number of assets recorded on the delivery

schedule card, and determines an optimal allocation of these assets among the

bases.

0 -

:

a . .. . . .
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Subroutine: INTPRO

Function:

This program computes initial provisioning requirements according to logic

specified in AFLCR 57-27.

Description:

This subroutine is called by the program DMSGNI to compute initial provision-

ing requirements according to logic specified in AFLCR 57-27. The program was

originally written by Mr. Terry Mitchell/AFALD/XRS as a CREATE Time-Sharing

program. The program was subsequently modified for use in the Levels Computa-

tion System for use as a callable subroutine.

If the write flag IWT(3) equals 1, the routine prints out the details of its

computations. The printed details are in the same form as an AFLCR 57-27

Recoverable Item Requirements Computation Worksheet, AFLC Form 614. An

example of this form is presented in Figure il-2 of reference 1.

L_

,.o"
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Subroutine: LEVLDP

Function:

This routine produces duplicates of levels records read in on file 07, and

outputs the duplicates to file 08. The program is used whenever AFLCR 57-27

logic is used to compute initial provisioning levels.

Description:

Programs within the MOD-METRIC system produce a different set of stock

levels for each given Buy Support Objective (BSO). In our study, five different

BSOs were used, resulting in five sets of stock level records for each LRU and SRU

being considered. However, a desired Buy Support Objective is not considered

when AFLCR 57-27 logic is used. This program is employed to produce the same

number of LRU/SRU stock level records for the AFLCR 57-27 computation logic

as is produced whenever a MOD-METRIC computation routine is used.

The program begins by reading the "BSO-FILE" which contains the set of

desired Buy Support Objectives to be evaluated in the current computational run.

It reads this file and counts the number of BSO records on the file, NBSO. The

routine then produces NBSO duplicates of each levels record read in from file 07.

These duplicates are output to file 08. A counter in the part number identification

field, representing the number of BSO being considered, is updated for each output

record.
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Subroutine: LEVLPI

Function:

This program reads levels cards for quarter I, and outputs levels cards for

quarters I and 1+1.

Description:

In the Recoverable Item Management Evaluator, item stock levels are

recomputed on a quarterly basis. Unfortunately, it was found that the MOD-

METRIC computation system required very large amounts of computer time to

determine stock levels for the item sets selected for consideration in this study.

Consequently, to reduce compute time requirements to reasonable levels, It was

*. decided to recompute stock levels on a six month basis, rather than quarterly.

Program LEVLPI was developed to resolve interface problems associated with six

months levels computations performed by the Levels Computation System, and the

Quarterly Update calculations performed in the RIME simulation model.

The function of this program is to produce duplicates of input LRU/SRU stock

level records. Specifically, the routine first reads a levels card for quarter I from

file 07. It then writes out to file 08 a copy of this card, followed by an identical

card with coding appropriate for quarter 1+1. In RIME, levels are still recomputed

quarterlyr however, identical values are read for quarters I and 2, 3 and 4, and so

on,

* . % ...
*..! 2! .'% .' C * i .
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Subroutine: MTN

Function:

This routine estimates Mean Time Between Demands (XMTBD), NRTS rates

(XNRTS), and condemnation rates (CONS) using historical D041 histories.

Calling Parameters:

is The quarter number identifying the most recent historical period

to be used in rates estimation. (Note: Quarter I represents the

oldest quarter, while quarter 16 represents the most recent

quarter f or which data is available).

JE Quarter number identifying the oldest historical period

to be used f or rates estimation.

3 = The item index identifying the particular. LRU or SRU for

which rates are to be developed. 3=1I denotes the LRU,

3 = 2 denotes the first SRU, 3 a 3 denotes the second SRU,

and so on.

Description:

Subroutine METINP begins by computing the total base reparable generations

(ITBRGN), total LRU program (ITPROG), the total number of NRTS events
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(ITNRTS), and the total number of base condemnations (ITBCND) occuring during

the quarters IS through IE, indusive. It then computes values for Mean Time

Between Demands (XMTBD(J)), the NRTS fraction (XNRTS(J)), and the base

condemnation fraction (CONS(3)) for item number 3. To prevent "fatal" computa-

tion errors in subsequent MOD-METRIC routines, each of these values are
• :compared to upper and lower bounds, and set to the appropriate bounds if they are

out of range. If XMTBD(J) exceeds 99999, it is reset to this value. Similarly, if

XMTBD(3) is less than 1, it is also set to 99999. This latter case implies that there

has been no program for item number 3, and consequently the estimated MTBD is

set to a very large number.

Similarly, if there have been no base generations for item number 3 during the

interval IS through IE, the estimated NRTS fraction is set to XNRTS(J) = 0.01. If

there have been at least some base rep gens in past periods, but no NRTS actions

Uhave been recorded, the estimated NRTS fraction is also set to 0.01. Hence, the

estimated NRTS fraction is never allowed to be less than 0.01. This is because the

MOD-METRIC program TWOIND will not accept as input any item with a NRT3

fraction less than this value.

A-
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o4 Subroutine: ONEIND

Function:

This MOD-METRIC program computes stock levels using assumptions em-

bedded in Sherbrooke's original METRIC model.

Description:

This program computes optimal depot and base stock levels ignoring LRU/SRU

relationships. The computational logic and input/output requirements for the

program are defined in AFLCP 57-13, and will not be discussed further here.

The RIME version of this routine is identical with the original MOD-METRIC

program with two exceptions. First, the input program has been modified to read

values of the levels computation variables IMINSK, BOMIN, and 3EQBAS from the

1"99" program parameter card. If 3EQBAS = 1, the flying hour and order and ship

time data by base is reset to the average values summed over all bases. These

changes are implemented in program lines 1531- 1545.

The second change involves implementation of upper and lower bounds on the

stock levels computation. If IMINSK = 1, the expected number of assets in the

repair/resupply pipeline is used as a lower bound on the computed stock level.

Also, in this case, no additional stock is allocated to a base after the expected

backorders at that base is reduced below BOMIN/NBASES. These stock level

limitation calculations are implemented in program lines 2571-2605 and 2952-2963.

'o.°l ° ... ° . - .
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Subroutine: OVHSTL

Function:

This routine computes overhaul stock levels using a 14-day supply rule.

Calling Paramters:

IQTR The quarter number for which stock levels are to be

computed.

33 = The item number for which stock levels are to be

computed.

IOVSTL = The computed overhaul stock level.

Description:

This routine first computes the total number of depot reparable generations

f or item number 33 which will be generated during the 4 quarter interval begnning

with quarter IQTR. It then sets the computed overhaul stock level IOVSTL equal to

a 14-day supply based upon the computed demand rate.

.4

4.

.

*.*.q. ,..,.,. .... . . . . . . . . . . . . . . .
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Subroutine: SAVDAT

Function:

This program saves item description data on random file 08. This information

is subsequently retrieved by program GETDAT using a sequence number assigned by

program SAVDAT.

Description:

This program is called pric.. to a ONEIND levels computation.

The program reads MOD- METRIC input records from file 05, and assigns a

sequence number ISEQ to each incoming data card. It then writes each input card

to the random file 08 using ISEQ as an index for the random file. The index ISEQ is

then inserted in to the part number field of the input card, and the modified input

record is written as output to file 09. This process continues until all records in

the input file had been read, stored, and modified.

Outputs to file 09 are subsequently used as input to the ONEIND levels

computation program. Later in the job processing stream, the sequence number

ISEQ is used to retrieve information from the random file 08, and to relate it to

computed stock levels. For additional discussions of this process, see the

description of program GETDAT.

.. . . -. .. . . ., .- a-J d h w
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Subroutine: SPNDMS

Function:

This TimeSharing-Program is used to generate the Job Control Language

statements required to utilize the Recoverable Item Management Evaluator

System.

Description:

This program is used to simplify the preparation of run request for the RIME

system. For a detailed discussion of the functions of this routine, see the User

Instructions Chapter of Volume I.



-. - -- - - - -- ~ . ~ -7.. -7 .

.1ST 66

*#RUN-;SPNDMS.O(ASCII)
*SPNDMSS

DIMENSION ISTAT(2)
CHARACTER CARD*72
CHARACTER SIMCAR*50

rn CHARACTER ANS*1
DIMENSION RP(10P13)
DATA RP/1.* O. ,0., 1 v* ,0 ,. ,0. ro.. O.,r

)I 12. 0. O. ,. ,. ,., .,Q.Oj , 1. 0.01

RP(Jsv0vI)=J-TH~ PARAMETER lOR NVNTRYPOIC I
)C 4 m0 r #4 r .,# .0.l v0 0 l

~~2 ~ro 0RN,'C PUCH SIULFE? ORE CpORE? 1 YS

I CRINT,'INUE ,I1CF
* PINT, OK$FOR E*7XGFILF0 (YPEX)'

)c EEA OTPUACNTOL

5IF(AS.E.')GO TO 10
-C

* P~FRINT,' IFU EXOFIL COTRO CAA

READ(5y3)SIMCAR

PRINTY' IS CARD OK'T(Y OR N)'
RQ'ADvANS
IF(ANS#NEOgY*) GO TO 5

10 CONTINUE
C
C READ SIMULATION PARAMETERS
C

16 CONTINUE
PRINT 13,' NFGRPP NLGRPp INGTR v NDHIS r CFU-lIi~il-

*READ(5vl3) NFGRPr NLGRPvINQTRyNDHlSICPULif
IF(ICPULM*GE.10) GO TO J7
PRINTr' CPU-LIMIT MUST BE :io
GO TO 16 SNM

* 17 CONTINUE

ITOT=NDHIS IINOTR
* IF(ITOT.LE.16) GO TO 19



----------- ibtNUJ L01NU LAUL-. 10 6 -. lK

STOP
- 67

19 CONTINUE

---------------CREATE A TEMPORARY FILE 09-------

30 CONTINUE
CALL CREATE(9p1y0vISTAT(i)v)
IF(ISTAT(:L).NE*0)GO TO 9000

*C
PRINT 11

11 FORMAT(///)
*. C rea~d iderit of' run desired

C
*PRINT 13P'IDENT?"

READ(SY13)1
* C set run Paramreters

C
IDENT:=I
IMETH=RP(1,I)
IEQBAS=RP(2vI)
ICOST=RP(3yI)
KMETH=RP(4yI)

* KEQBAS=RP(5vI)
KCOST=RP(6yI)
IMINSKI=RP(7pI)
BOMINI=RP(SPI)
KMINSI=RP (9, I)
BOMINKRP(l0,I)

)c READ MANAGEMENT METHOD CODES
PRN)c' IET IEH IQAS IOTKEHKQA CS
PRINT 14y" IDENT IMETH EOBASICO S T KMETH KEGBAS KCCST

13 FORMAT(V)
14 FORMAT(l7y6I7)

)0c
10C

?0 PRINT 13,' IMINSK BOMINI KMINSK BOMINK0
s0 PRINT I5vIMINSKYBOMINIYKMINSKPBOMINK
10 15 FORMAT(17p FIO.3y17vF1O#3)

50C
10C

30C
70C----------- BUILD BATCH CARED DECK-------------------
)OC
LO IF(IAC.EO.1) WRITE(9P1013)
20 1013 FORMAT(0010*#NDRMYR(AC)')
50 IF(IAC.NE*1) WRITE(9Y1014)
40 1014 FORMAT(0010*$NORMO)

50 WRITE(9Y1023) IDENTYNFGRPPNLGRPYIMETHpIEOBASPICOSTP
i,0l KMETHvKEQBASvKCOST

* 701 PIMINSKPBOMINIPKMINSKYBOMINK
* 30 1023 FORMAT(0011$:IDENT:WP1462,XRS/DEMMY------'r

i'09

10 IF( ICPULM.LT. 100>WRITE(9v 1026)ICPULMPICPULM
20 IF(ICPULM.GE.100)WRITE(9p 1027)ICPULMv ICPUL.M

* 30 1026 FORMAT(
401 '018$'LIMITS*UI2v'yvp9K"/
501 0020s:PARAM:,I2/
601 *023$SsELECTA:RIME/00/DMSGN.E1')
70 1027 FORMAT(
Rog A~I7YE4uT~~.l.



vwa *QUe.i,;bLEc:TA:RIME:/GO/DMS6N.L'-)

t20C WRITE DMSGN1 PARAMETERS TO FIL 96
30C
40 WRITE(9v33)IDENT, IMETHIEGBASICOSTKMETHYKEOBASdKCOST
50 33 FORMAT(@025#"'v8I4)
60 WRITE(9,34)IMINSKFiOMINIPKMINSKFBOMIN(
70 34 FORMAT(8026#*r2(I~vFl0#5))
so6 WRITE(9v23)NFGRPr NLGRPYINGTRPNIHIS
90 23 FORMAT('027#*v8I5)
3OC
10C C---------- OBTRAIN MOD-METRIC PARAMETERS FROM RIME/DMS.CTL
20C

o WRITE(9p37)
40 37 FORMAT( '030$:SELECTA:RIME/DMS.CTL')

0c OBTAIN FLYING PROGRAMS FROM RIME/Fl11FH.D
oc

0 IF(NFGRP#LE.13)WRITE(9v38)
00 38 FORMAT('O32$SELECTA#RIME/Fl11FH.rI)
bo IF(NFGRP#GT*13)WRITE(9y39)

1039 FORMAT('032s:#SELECTrA:RIME/Fl5FH.D')

5oC -------------- GENERATE REMAINDER OF JCL
W0c
50 bRITE(9v1008)
50 1008 FORMAT( '035$:SELECTA:RIME/GO/DMSGNE2')
vOC
30 WRITE(9P1018) IMETH

* O 1018 FORMAT '040$:*NOTE:************** INITIAL PROY--IMETH=' ,12)
)o WRITE(9P1028) IMETH

.0 1028 FORMAT.:'osos:SELECTA:RIME/GOINPRY.E'YI1)
*!0 WRITE(9P1038) KMETH
10; 1038 FORMAT( '060$:NOTE:************** REPLENISHMENT--KMETH=' ,12)
10 WRITE(9P1043)KMETH*
iO 1043 FORMAT('o7os:#SELECTA:RIME/OO/REPLN.E'PI1)

* 0 WRITE(9P1053)
'0 1053 FORMAT('080s:NOTE:**************SORT LEVELS)
10 bRITE(9pl063)
10 1063 FORMAT( '090$:SELECTA:RIME/GO/SORTL.E1')

10 IF(IPNCH.EG.l) WRITE(9P1213)
0 1213 FORMAT( '1200$S:NOTE:******************PUNCH LEVELS'S

:0 /,'1210$:SELECTA:RIME/GO/FIJNCH.E1')

.0 IF(ISIMU.NE.1)GO TO 1400
o IF(ICORE.EG.0) WRITE(9p1313)SIMCAR

0 1313 FORMAT'01300$:NOTE:*************RUN RIMSIM SIMULATION,/
Yot '131os:SELECTA:RIMlE/GO/RIMStI.E2'/
01 '1320'PA50)
0 IF(ICORE.NE.0)WRITE(9p 1314)sIMCAR
0 1314 FORMAT('1300$:NOTE:*************RUN RIMSIM BIG MODEL'!
01 *1310$SsELECTA:RIME/00/RIMSM.E4'/
08 '1320',A50)
oc
0 1400 CONTINUE

Soc
0 IF( IMICRO.EO. 1)WRITE(9v 1414)
0 1414 FORMAT('1400$:NOTE:*********COPY FP1 FOR MICROFICHE'!

0 '1410s:SELECTA:RIME/GO/MICRO.E1')
0 WRITE(9v9003)
o 9003 FORMAT('100s:*ENDJOB')

* DC
----------- SPAWN THEBACCOPE---------

DC
3 ENDFILE 09
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) CALL CALLSS('RUN 09#','CDIN')
)c

C ---------- DETACH THE TEMPORARY FILE --- 69

CALL DETACH(09,ISTAT,)
OC
OC------------------ CONTINUE T ? ?

OC
0 PRINT 13,'CONTINUE?(Y OR N?)'
0 READ(5,13)ANS
0 IF(ANS.EO#'Y') GO TO 30
OC
0 PRINT,' DO ANOTHER GROUP?(Y OR N)'
0 READ(5,13)ANS
0 IF(ANS.E0.'Y')GO TO 1
OC
0 STOP
OC
oc
0 9000 CONTINUE
0 PRINT,'THIS PROGRAM USES FILE 09 AS A TEMPORARY FILE, BUT'
'0 PRINT,'FTLE 09 ALREADY EXISTS.'
:0 PRINT,' DO A --- REMO CLEARFILES--'
0 STOP

. 0 END

:dv
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Subroutine: TWOIND

PFunction:

The program TWOIND implements the MOD-METRIC two-indenture stock

level computation model.

Description:

This program implements the MOD-METRIC two-indenture stock level compu-

tation model. Input requirements and computation logic for this routine is

described in AFLCP 57-13, and will not be discussed further here. The RIME

version of this routine is identical with the AFLCP 57-13 version with two

exceptions. First, subroutine INPUT has been modified to read in values for the

* stock level computation variables IMINSK and BOMIN from the "99" input record.

The value of the MOD-METRIC variable BSTOP is then set to the input value for

". BOMIN whenever the bounds flag IMINSK equals 1. Otherwise, no change to

BSTOP is made. These changes are implemented in program lines 3061-3102.

The second RIME modification is implemented in subroutine OUTPUT. In this
"'U

routine, if the bounds flag IMINSK equals 1, the stock levels computed by TWOIND

dre compared to the expected number of assets in the repair/resupply pipeline. If a

stock level computed by TWOIND is below this value, the corresponding stock level

. is reset to the expected number of assets in the pipeline. On the other hand, if

IMINSK is not equal to 1, no bounds calculations are performed.

No other changes to the program TWOIND were made.

".; *. . ......... .... .. ...... lm nm mm nl,- llmI II Il lll
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