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Section 1

GENERAL

1. PURPOSE: The purpose of this Wartime Requirements for Ammunition,
Materie!, and Personnel (WARRAMP) Materiel Postprocessor (MPP) Programmer's
Maintenance Manual (PMM) is to document, describe and illustrate the WARRAMP
MPP at a sufficient level of detail so that programmers charged with the system's
maintenance can quickly understand the purpose and operation of the system,
isolate problems or areas which require moditication, make corrections and put
the system back into operation. Documentation for each of the 19 utility
programs which constitute the MPP includes, a description, purpose and organiza-
tion of the utility, a flow chart, example program listings, a discussion of the
input and outputs used by the utility with examples of each, a variable dictionary
which identifies and describes each of the variables used in the utility, a discus-
sion of the environment in which the utility operates and the maintenance proce-
dures to be followed.

2. STANDARDS: As noted in the previous paragraph, the MPP consists of 19
individual computer programs, For the most part, FORTRAN IV is the standard
programming language used, as can be seen from Table 1.2.1. However, several
utilities have used ASCII FORTRAN, two in FORTRAN I, and in one case
SIMSCRIPT IL5 within CAA. These utility programs have evolved over several
years with the evolution and growth of the AMMO-RATES methodology and the
WARRAMP methodology.

Recompilation of the MPP programs will require the use of the different
compilers in the computer system library as follows:

FORTRAN IV and V @ FOR, options  SI, RO
ASCII FORTRAN @ FTN, options SI, RO
SIMSCRIPT 1.5 @ SIM25, options  SI, RO

Refer to UNIVAC Publication (UP) 8244.1, the ASCIl FORTRAN Programmers
Reference Manual; or UP 4060, the FORTRAN V (and IV with extensions) Pro-
grammers Reference Manual; or the SIMSCRIPT IL.5 User's Manual for the
UNIVAC 1100 Series Computer Systems for the specific compiler options, re-
compilation procedures, and compiler error diagnostics. In the notation above Sl
refers to the Source-code input file-name, element-name. RO refers to the
Relocatable Object code program elements. After re-compilation, the object
code must be collected into an executable program by employing the @MAP
system processor.

In general these utilities produce one output file (element), This file is normally
given the same title as the utility which produced it. For example, the RAM/-
MATRIX output file is produced by the RAM/MATRIX utility. For the most part
variable names used within the utilities are given self-explanatory names. How-
ever, in all cases in this document a variable dictionary is provided for each
utility. In many cases arrays or matrices are used to hol!d data read into the
utility from input files. This feature centralizes the reading of data within the
utility. Similarly, data written into output files can normally be found to initially
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reside in arrays.

The data formats for the filus are discussed in Volume 1 of this set; therefore: they
are not repeated in this volume. The programmer should refer to volume I for the
information.

3. PROJECT REFERENCES: Project referenceas can be found in Appendix A.
This documentation effort was achieved throug!: contractor support to USACAA,
by CACI, Inc,, under contract MDA903-80-D-O668. The Contracting Officers
Technical Representative (COTR) was Mr. Hugh Jones, Models Group,
Methodology and Computer Support Directorate, USACAA. This manual is one of
a series to document the WARRAMP Methodolcgy's computer software, Volume {
of the series contains the user's portion of the instructions on this software.

4,  TERMS and ABBREVIATIONS: Terms and abbreviations are used through-
out to facilitate communications of sets of words (acronyms) and analytical
expressions common to the raethodology and military operations research. A
complete listing may be found in Appendix B of this manual. in addition, the full
statement of the expression followed by the acronym or term in closed parenthesis
is used throughout the manual on the first occurence of its use.
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COMPILER REQUIREMENTS

Programming Language

-

S

.......... FORTR AN=-=nnam-nn

UTILITY v v ASCIl+ SIMSCRIPT IL.5=*

TR TR~

ELCON X

WIMP X
LEA/TAPE X

ITMID/TEMP
ITMID/REC-A X
TOE/ISTRun
SCRUB/TOE
TOE/ADD-PLTS
RAM/MATRIX
TOTALJUNITS

TOTAL CATEGORY
SEARCH/ENGAGEREP
CEM/DATA
CEM/LOSSES

] COUNT/DIVISIONS

i CONTROL/COMPILER
‘ FINAL/REPORT

b3

TY -

x X X X

x XK K X K K XX

WIMP/TOE-IN X
WIMP/LOSS-RATES X

* ASCIl FORTRAN LEVEL 9 COMPILER INSTALLED CAA, 2 APRIL 81
Al SIMSCRIPT 11.5 VERSION 7.0 INSTALLED JULY, 1981 \

Table 1.2.1
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Section 11

SYSTEM DESCRIPTION

l. GENERAL DESCRIPTION: The WARRAMP Materiel Postprocessor is the
materiel portion of the WARRAMP analytical methodology. It exists to merge
and organize combat equipment loss data from historical sources and the combat
simulation modeling sources, Once merged, computations are performed to
produce the quantity of losses of combat materiel and an expression of, or rate of,
loss of the equipment items over a hypothesized period of combct (warfare)
time. The produced losses and respective rate of loss support the US Armys
operations and planning functions and the budgeting process. As such, the
programs documented herein are unique and have the sole application of support-
ing the WARRAMP methodology. The relationship of the MPP function to
WARRAMP are depicted in Figure IL.1.l. The MPP major components are high-
lighted with a heavy border.

2. SECURITY AND PRIVACY: The individual software components (programs)
are cataloged as indicated under the detailed descriptions for each program. In
each case, they are cataloged in the public mode for user access. User's are asked
not to modify or edit (write) in the program files. In event altaration is required
for a specific purpose, a potential user should copy the program to a file under
his/her user identification, and then edit the file as desired. In event of error
detection during use, the user is requested to note the error by program line and
forward the proposed correction to the program custodian, so that the record
program may be updated. Test (sample) data, either input or output and the
programs contained herein are unclassified. Users must apply the appropriate
security classifications to their data files and are responsible ror the safequard of
printed matter accordingly. Users and programmer perscnne] are directed to the
instailation computer user's guide for the appreuriate classification levels,
Throughout the manual, reference is made to classified data files, The reference
is made to the file content, not the classified file qualifier.

The evolution ¢f the WARRAMP methodology has necessitated changes in the
MPP software. This documentation supports and facilitates such change. It is
incumbent on the program custodian to verify and validate changes made to the
record versions of the programs and disseminate changes to this manual.

3. SYSTEM APPLICATION: Sections | and II of the MPP User's Manual
(Volume 1 of the WARRAMP documentation set) provides a comprehensive
description of the Materiel Postprocessor methodology as it relates to
WARRAMP. The relationships of the MPP utility programs are presented in
figures 11.3.1 through 11.3.9. The MPP processes are interrelated as depicted in the
figures; the output of one program becomes the input to another program. The
MPP data flow is presented in Table II.3.1 and assists in understanding the MPP
processes. The specific functions of the MPP utility programs are addressed in
Section III under individual chapters by utility program.
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SECTION 11l
Chapter |
EQUIPMENT LOSS CONSOLIDATOR (ELCON)

1.1 DESCRIPTION OF PROCESSING: A complete discussion of the
previously documented ELCON process can be found in superseded document
CAA-D-79-3, August, 1979, entitled "Equipment Loss Consolidator (ELCON)" as
referenced in Appendix A (referenced). The current documentation reference is
item Y in Appendix A.

1.1.1 PURPOSE/FUNCTION: The purpose of the Equipment Loss Consoli-
dator (ELCON) is to combine equipment loss data from historical and computer
simulation sources with current equipment deployment and vulnerability informa-
tion, as calculated in the MPP, in order to compute expected monthly loss rates
for a list of specific equipment items.

1.1.2 PROGRAM INPUT/OUTPUT STRUCTURE: The overall structure of the
utility is pictured in FIGURE IIl.1.1. The general logic flow within the utility is
the flow chart, FIGURE Ill.1.2, An actual copy of the source code listing is
contained in FIGURE 11, 1.3,

l.1.2.A  INPUT and Data Base: The ELCON program requires three data input
file elements. These Iiles are the Historical SYMWAR Factors file, ITMID/FINAL

tile and the CONTROL/XX file. Each file is discussed below:

o Historical SYMWAR Factors file - The equipment loss data found in this
file is derived from analysis of WWII and Korean War experiences. This
file is cataloged under the program file 82HISFAC. within the system.
As the data here reflect historical experiences it is static, thus the user
does not update it. A detailed explanation of the file structure, record
layouts and data examples can be found in reference item Y, or the
USACAA document CAA-D-79-3, ELCON, pages 4-1, 4-2, and C-I
through C-4,

o ITMID/FINAL - This file contains data which describes each type of
equipment in the battle area giving for example, its LINCODE, nomen-
clature, vulnerability category, etc. Also provided is the quantity of
this itern authorized for each of the seven time periods of the study and
the density or distribution fraction of this item within each of the five
zones of the combat area for each of the seven time periods. This file
is a product of the ITMID/REC-A utility, Figures 1Il.1.5 presents the
data example of the file,

o CONTROL-XX - This file contains such information as run contro! data,
the equipment loss information provided by the CEM combat simulation
(rather than historical experiences), Blue MIE losses to Red artillery,
Blue Division strengths, etc. This file is a product of the CONTROL/-
COMPILER utility. A complete discussion of this file can be found in
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the CONTROL/COMPILER, Chapter 16 of this document. The data can
be seen in Figure IIL.1.6.

1.1.2B OUTPUT Data and Data Files: The ELCON program produces four
output files, These files are the HOLD-XX, RATES-XX/SEC-1, RATES-XX/-
MONTHLY-WOL, and RATES-XX/MONTHLY-WL. The XX portion of the file
name will be replaced by the appropriate CEM Run Centrol Number obtained from
the CEM Operator/Analyst. The user will change the file names to reflect this
CEM run control number in the runstream using the system editor. Each output
file will be discussed below. '

o HOLD-XX - This is an interim file produced by the utility which
contains the LOSS MATRIX for each period. (Figure IIl.1.4) The file is
listed in machine readable code, not field data. The utility only creates
this matrix if the variable WRITE F is equal to Zero. If WRITE F is not
equal to 0 an existing matrix will be used by the utility. The WRITE F
variable is read into the utility from the run parameter record (i.e. 2nd
record) of the CONTROL/XX file. In creating and manipulating the
matrix the utility uses features and commands outside of FORTRAN
which are unique to UNIVAC EXEC 8 such as DEFINE, and FIND to
construct the matrix the utility:

oo Calculates the maximum number cf records that will be held in
the matrix (line 179).
KFSIZE = MAXITM = NPER * 4
Where:
KFESIZE = number of records
MAX ITM = maximum number of equipment items being studied.
NPER = number of time periods
4 = number of combat postures,

oo Establish the file on Unit 2 (line 180). DEFINE FILE 2 as
(KFSIZE, 10, U, IVAR)

Where:
KFSIZE = number of records
10 = record size in words. There are 10 causes that losses

can be attributed to,
U = The records will be unformatted
IVAR = The value storad in this variable will contain the
pointer to the current record.

oo Calculate the appropriate position within the file where the next

record is to be written (Line 234),

ILOC = (ISEQ-1) * NPER * 4 + (IPER-1) * 4+1
Where:

ILOC = The location within the file where the next loss record
will be written.

ISEQ = The sequence number assigned to each equipment item.
This value is read in from the ITMID/FINAL file,

NPER = Number Time periods in the study.

4 = The number of combat postures.
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IPER = The number of the current period being processed.
oo  After calculating the pointer ILOC the utility FINDS the record.
oo  Calculates the entries for the record

00  Writes the record to the file
oo  Sets ILOC equal to the returned pointer found in IVAR.

RATES-XX/SEC-1 - This file will be produced only if the PRINT INDI-
CATOR, i.e.,, Columns 31-35 of the Run Parameters Record in the
CONTROL-XX file is set to either "0" or "I", If it is set to "- ", this
file will not be produced. This file is used to collect output for the
ELCON program and format it for printing, so that it is understandable
by the combat analyst. As noted above, the user will have the option to
specify the level of detail that will be contained in the file. If the user
enters a "1" in the Print Indicator file oi the Run Parameter Record the
user will obtain a detailed report as output. This report will contain:

oo A replay of the CONTROL-XX file that was used as input to the
program with the addition of heading information explaining the
data which follows it.

00 A detailed analysis of the loss rates consolidated from the histor-
ical data and the results of the theater simulation for each piece
of major equipment being played in the study. Included here is the
density profiles, loss rates from each of the 10 historical causes,
losses in depot, etc. A complete example of a typical report can
be found in the referenced ELCON documentation.

If the user enters a "O" into the Print Indicator field, a shortened
version of the file will be prepared. This version will include the
formatted replay of the CONTROL-XX file identical to that portion of
the detailed output discussed above plus an item by item, one-line
summary of each piece of equipment line code, name, WARF set (which
is defined as a continuous period of time within the model delineated by
a start period and an end period) and the loss rates broken out by in-
theater losses and intertheater losses. An example of this output can
also be found in the referance document, pages D-13 through D-15.

RATES-XX/MONTHLY-WOL - This file is always produced by the
ELCON program. The file details for each item of equipment in the
study the monthly in-theater loss rates (excluding LOC and depot logis-
tic or shipping losses) for each item or time frame specified by the
user. Figure III.1.8 presents example of the data found in the file,

RATES-XX/MONTHLY-WL - This file is similar to the above WOL file
except that it contains the total loss rates for LOC, depot and inter-
theater logistic (shipping) losses for each item identified by the user.
This file always is produced by the ELCON utility. Figure I11.1.9 depicts
the example of the data contained in the file.
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These three output files will be used in conjunction with the ITMID/FINAL file,
produced by the ITMID/REC-A utility (Chapter 5) to produce the Final/Report
which expresses loss rates in daily terms.

1.L1.2C DATA ELEMENT DICTIONARY: The following section identifies and
defines the variables used in this utility.

Name

IHIS

IN

10

ZONFAC

CLRAT

REARL

Definition

This integer variable is used in READ statements to
identify the proper unit from which the input file is
read. In this case the variable is set to 4 and from the
lf'unstream unit 4 has been assigned to the =*HISFAC
ile,

This integer variable is used in READ statements to
identify the second unit from which input data will be
supplied. In is set to 5 and from the runstream unit 5
has been assigned the CONTROL/COMPILER and
ITMID/FINAL files.

An integer variable used in WRITE statements to
identify the unit to which output is directed. IO is set

to 6. From the runstream unit 6 is assigned to the
output file RATES-XX/SEC-1. Do not confuse 10 with
10.

This is a 2 dimension array in the utility which holds
the weighting factors used in loss computations. The
first dimension identifies each of the five zones used
in describing the combat area, the second dimension
identifies each of the 10 loss causes. Entries in matrix
are read from the » » HISFAC {ile.

This is a 3 dimensional matrix used by utility to
organize and hold loss rates read from the * *HISFAC
input file. The first dimension identifies each of the
10 causes of loss, the second dimension identifies each
of the four combat postures; the third dimension each
of the 36 historical classes used to categorize losses
derived from historical sources.

This is a 2 dimensional matrix which is used to
organize and hold the loss rates in two combat zones
furthest from the FEBA (i.e., zones 4 and 5) or the
REAR. The first dimension identifies each of the 36
historical classes; the second dimension identifies each
of the 4 postures in which the unit is configured. Loss
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[P

NPPRES

IWUL

IPOS

KFSIZE

KATOEM

ITEST

FRFWD

IWP

NDPER

rates in these last two combat zones are not currently
generated from combat simulations. Thus loss data
generated from World War 1I, Korea and Vietnam
experiences are used to estimate these depot losses.
These loss rates do not include losses from MINES,
WEAROUT or ACCIDENT.

This run-parameter variable denotes the number of
time periods for which replacement equipment is pre-
stocked. This value is read from the input file CON-
TROL/COMPILER.

This is an integer variable used to identify each of the
22 artillery vulnerability classes into which items of
equipment are placed.

This is an integer variable used to identify each of the
four combat postures.

This variable is calculated within the program in order
to determine the size of the output file HOLD-XX.
DFSIZE = Maximum number of items considered times
the number of distinct time periods times the number
of combat postures. (KFSIZE = MXITM = NPER * 4),

This is an integer variable read from the ITMID/FINAL
file. This entry is a code assigned a specific item of
equipment which categorizes as a specific type of
equipment for losses from the CEM Theater Model.

This is a temporary integer variable set to one less
than the IPER value.

This variable is used as an array. Each occurrence of
the array reflects for each time period in the study the
fraction of the authorized equipment found in the
forward three combat zones. This variable is
calculated by the utility using the items DENSPRO
array.

This is an integer variable established as an array
within the utility. Entries in the array reflects the
first time period of specific WARF sets. As is
currently configured up to 20 WARF sets can be
specified. This data is read in from the CONTROL/XX
file on line 134.

This is an integer variable which is used as an array to
specify the number of days in each time period of the
study. This data is read from the CONTROL/XX file
on line 128,
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KFIRST

KLAST These two integer variables are set to the current
array valves found in IWP and LWP respectively and
are used as parameters in following DO-LOOPs.

INOSHP An integer variable used in WRITE statements to
identify the unit to which output is directed. INOSHP
is set to 7. From the runstream unit 7 is assigned to
the output file RATES-XX/MONTHLY-WOL.

] IWSHP An integer variable used in WRITE statements to
3 identify the unit to which output is directed. IWSHP is
set to 8, From the runstream unit 8 is assigned to the
output file RATES-XX/MONTHLY-WL,

TCAUS A 12 character alphanumeric explanation of the cause
of the loss. TCAUS is dimensioned as an array of 10
occurrences. The 10 loss causes are:

Ty

| - DIRECT FIRE

2 - AREA FIRE

3 - MINES

4 - BOMBING

5 - STRAFFING

6 - ABANDONMENT
7 - WEAROQUT

8 - ACCIDL T

9 - PILFERAGE

10 - GUERRILLA

DEPFAC This is a variable used to accumulate losses of this
item suffered during inter-theater transit of replace-
ment equipment in the rear area. The value
accumulated is the product of the losses in the rear
area for this item's historical class and the current
combat posture multiplied by the loss rate for a
specific period and current combat posture suffered
during inter-theater transit of replacement
equipment, Unit of measure is items of equipment.

TOTAL A variable used in the utility to accumulate the total
losses suffered by this item. Unit of measure is
equipments,

PCTDEP This variable is calculated by the utility on line 405.
The value of this variable reflects the monthly depot
percentage loss rate for this item.

FRUNL This variable is calculated by the utility on line 406
and reflects monthly unit loss rates for this item
normalized to days of exposure. Unit of measure,
fraction of losses per month, of this item,

22
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PCTUNL This variable is simply FRUNL expressed as a
percentage.

PCTRPL This variable is calculated on line 427 of the u'ility
and reflects the loss percentage rate suffered by this
item during inter theater transportation.

i XXX A temporary variable which expresses for, in one
5.' instance (line 332), the ratio of the loss rate expet-
ienced during inter-theater transit of replacement
parts for a specific period (RPLOS(IPER)) divided by
the NON-loss Rate (i.e. 1 -RLOS). In another instance
it represents ratio of air losses, (RAIR) divided by non-
: losses. It assumes the loss rate will never equal 1.
r XXX may take on val.ies from 0 to 100.

LREEREY

ot e R Lt

YYY Same as XXX exc.pt it expresses the ratio for sea
losses (RSEA) divided by non losses.

RN S B2 Py RO

XLOC This is the loss rate for inter-theater transfer. This
rate is calculated for each period during a WARF set
for each item. For each period XLOC is calculated by:

Multiplying the item Density for this period by
the number of days in the period. The resulting
product will be the Days of exposure for this

T

theater LOC for this period, divided by the NON-
E ' loss rate of this item in this period. This
resulting product is then divided by the DAYS of
Exposure for this item for the entire WARF set.

; ’ period for this item, This product is then multi- !
E plied by the XXX ratio. This is the ratio of the F
- loss rate of replacement equipment on the inter- i
F]
!

sl Ll

PR P

If the loss rates are relatively small the XXX . g
ratio will not vary from the actual loss rate, f 3
however, as the rate grows larger, the XXX ratio ’

will grow dramatically. Refer to the following
table: 3
LOSS RATE XXX CHANGE ;
.001 .001001 +0.000001 ]
.01 .010101 +0.000101 ;
LOSS RATE XXX CHANGE R
. 11111 +0.011111

.2 .25 +0.05

.3 429 +0.129

A (RS RN U



'5 1.0 +0.5
7 2,33 +1.63
.8 4.0 +3.2
99 99.0 +98.01
1.2 OPERATING ENVIRONMENT: This program is implemented on the

UNIVAC EXECUTIVE-8 operating system.

1.2,1 SUPPORT SOFTWARE: This routine requires the FORTRAN 1V ;
compiler and the system editor. {

F 1.2,2 I/O DEVICES: The utility will receive its input from files resident on
disk and in turn writes its output to disk.

1.3 MAINTENANCE PROCEDURES: The program is maintained on the
system by the MPP analyst.

1.3.1 PROGRAMMING CONVENTIONS: Standard FORTRAN programming
: conventions are followed.

bl b eeme Lt o e st ettt TR

1.3,2 VERIFICATION PROCEDURES: Program verification is achieved
through visual inspection of and the hand calculations of specific data gleaned
from a sample program run,

RPN~ R

1.3.3 ERROR CORRECTION PROCEDURES: The utility is structured to
detect 4 error conditions during the reading of input data., These error conditions

their causes and solutions are detailed below,

et ..

ERROR I
Message: SEQUENCE # (item seq.no.) LARGER THAN MAX SPECIFIED
sa
Cause: The sequence number assigned to this equipment item is greater :

than the maximum specified by the user in the second field of the
Run Parameter Record of the CONTROL-XX {ile,

Solutions Using the system editor access the ITMID/FINAL file and "
determine the sequence number of the last equipment item of the
file. This number is denoted by the last field of the "A" or header
record of the equipment item. With this number again using the
system editor, access the Run Parameter Record of the
CONTROL-XX file and change the maximum sequence number.

I P

oo s e

ERROR II

Message: SEQUENCE # (item seq. no.) MARKED AS CEM ITEM W/O
CAT CEM
Cause: The header or "A" record of the item of equipment in the ITMID/-

FINAL file indicates that the combat losses for this item will |
come from CEM but the CEM category used to identify the type i
of equipment for losses from the theater model (CEM) has not i
been specified.

24
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Solution:

Message:

Cause:

Solution:

Message:

Cause;

Solution:

1.3.4

Notify CSSEM Operator/Analyst of discrepancy. If in fact this
item is a CEM item, user must determine the appropriate CEM
category and, using the system editor, enter in the appropriate.
CEM category type cocde for this item in th: third field (i.e.,
positions 40-41,left justified) of the item's header record of the
ITMID/FINAL f{ile.

If it is determined that the item is not a CEM item the user must
again access the header record of the item in the ITMID/FINAL
filo and change the last field (i.e., positions 53-54, left justified)
to a 2 (if combat losses are from artillery) or a 3 (if combat losses
are from historical data).

ERROR Il

SEQUENCE # (Item seq. no.) MARKED AS ARTY ITM W/O
CATART :

The header or "A" record of the item in the ITMID/FINAL file has
indicated in the ninth field (i.e., positions 53-54) that the losses of
this item will be from artillery but no artillery vulnerability class
has been specified for the item in the fourth field of the record
(i.e., positions 42-43),

Determine whether or not losses for this item are in fact to be
determined by artillery. If not using the editor, change the ninth
field (i.e., positions 33-54, left justified) to the appropriate loss
code | = theater simulation (CEM); 3 = historical.

If the loss is to be from artillery, determine the appropriate
vulnerability category for the item from the 22 available and
using the editor enter it into the fourth field on the header record
(i.e., positions 42-43, left justified),

ERROR IV
ITEM # (item seq. no.) HAS ILLEGAL HISTORICAL CLASS

For the program to reach this error message the ninth field (posi-
tions 53-54) of the header record of the ITMID/FINAL file must be
set to 3 (i.e., all losses are from history) and the historical class
identifier is not between 1 and 36 and is thus illegal. This error,
unlike the other 3, will not cause the program to stop execution.

Using the Item Sequence Number and the system editior examine
the header record for this item, determine the appropriate histor-
ical class (i.e., a number from 1 to 36) and enter it into columns
53-54 right justifying the entry,

Special Maintenance Procedures: There are no established special or

unique maintenance procedures for the program.
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ELCON STRUCTURE
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i
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3 g

FACTORS

- HISTORICAL i
: CONTROLXX ITMID/PINAL SYMWAR
{*HIBPAC)

Glah b b

ELCON

Y

RATES-XX/
MONTHLY:

RATESXX/ :
MONTHLY. 1
wL

RATES-XX/
88C1
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Figure IIL. 1.1

26

T T

oot W

. - - e mane- - - _— - e

. - " . . . N S . - . 3
N o - L v du T AR s By L N .At:‘_MlmﬂtM.,_ﬂ‘r N ‘!L



( START ) PROGRAM
- ELCON3

-

FOR
a4 JCL = 1,36
INITIALIZE 0o

oL bl B

:
E
1
- RgEg NCENCL, NPPRES, 3
1 NPER, i
] faeL = 1,36 MXITM, NSETS, IFRNT 1
DO WRITEF, M

] ‘ WRITE N CEMCL, :
FOR ;PER. NSETS ;
] 00

i
?
E
FALSE i
¥

FALSE

bae Lot i
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1

e T

Rt L Ealh

FOR 1 = 1,NSE PRt
- b0 AVEVHT(9)

6

WRITE
LABEL
1031

FOR
o) J=1, NPER
00

5

FOR Ji=1,4
READ

RELRT(1),J)

6 7

FOR JP=1,4
WRITE
RELPST(IP,

5 1

FOR J=1,NP
READ
RSEA(J)

_

5
FOR J=1,NP
READ
RLOC(J)

69

FOR
WRITE —ad 1POS=1,4
RAIR(Y) Do
6 )
R g FOR IVULN
WRITE = 1,22
RSEA(J) READ
ARTYK{TPOS JJVULR)
6 5
5
FOR FOR IVULN
WRITE v 1,22
RLOC(J) WRITE
ARTYX(1POS AVULN)
5
RE

OR +1.NPE FALSE ffb
AVEVNT(J) [ . [
/[ ___/Figure 11.1.2 (Cont) </
y
© S
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et bt TR OTTVRETOT ERTOT

A swememeT T

T T

T T

KFSIZE =
MXITM *
NPER * 4

Figure III.1.2 (Cont)
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f
E
L VIR N
FOR
o IPER = 1,NPE
| 00
. \
g DENS( 1PER)
t =
g COMP . VAL222
| :
i DE
x TRUE
, 0
|
DENS( IPER)
0
' %
ENS{IPER
~ TRuE TRUE | D _( )
* COMP,VAL225
OR IPER=1,APER 1 1
AD :
3
i
A
o FOR
1P NPER 5
o
3
¥
FOR %
@._.____._ IPER = 1,NPER 3
00 | 1
FR FND(PER) 1
COMP. VAL214 i |
: 1LOC = !
COMP.VAL234 i
d
i
2 3
FIND -
TRUE 1L0C
& |
Figure 1IL.1.2 (Cont) (j . 1
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T I Ry T, Ty v T W =

'r
x
(1% TRUE EH
- 1
1 st 1 -:r.m A
LRS! R ]
! I I @ J = 1, NSETS
: TOR SNZFAE(1E) DO
: °
2y FOR :i
» ol JC=1,10 i
Do ¢
4 Re A3t
3 t .4
3 ™ FOR ]
g o] IPOS = 1,4
°°
1 \
3 AISMAT{1C,1POY)
= 0
. tAUZO!(lI.lC) ;
3 com YN.280 4
] : }
] sm:c(u:) |
COMP. VAL 231
s @ k
1 ™ FALSE 3
3 L ‘ 1
KFIRST
1WP(1)
i
e
KLAST ]
LwP(1) | -
i
!
I
DAYSEX ; 31
0 |
] :
SUMDAY
0

|
Figure II1.1.2 (Cont) @
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i

R —T-
IPER = KFIRST
x%\sr Y
FOR
1POS = 1,4
00
X
DAYSE 2
COMP . VAL2765 OR IC=1,1
READ
THIS(1C,1P08)
SUMDAY
COMP  VAL277
0P VALZ7 1L0¢
IVAR
FALSE '
TRUE

FOR
» 1¢ = 1,10
00
DAYSEX
=1 FOR
T »| 1p0s = 1,4
00
COMBAT = 0 r’—j
HISNAT(1C,1P0})
COMP . VAL290
FOR
PER=KFIRST ,KLRST
00
\
1L0C
COMP. VAL282 FALSE
2 1
FIND
1Loc /
y Figure IIL.1.2 (Cont)
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SORREEREA T R e
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TRUE I COMBAT =
 er———eliiny
COMP.VAL298
|
_TRUE | com;nr
F FOR
: »1P0S = 1,4
00
3 [
g COMART =
4 COMP . VAL306
E
F
TOTHIS
3 0
i ¥
: FOR
i 1€ = 1,10
[ 00
1
1 CAUSES(1C)
] 0
FOR
IPOS = 1,4
A
CAUSES(IC)
COMP. VAL315

FALSE

TOTHIS
colP, VAL317
Figure 111.1.2 (Cont)
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‘ TRUE
——afine
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LDAY = 0

f

FOR
o 10 = 1,LAST
00

|

LOAY =
COMP VAL 326

——

FALSE EQ
LAST
TRUC

1DAY
COMP, VAL 328

LDAY
COMP,VAL335
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XLOC = 0
WITL = 0

REPLOS = O

IPER=KFIRST,
] KLAST

00

DEPFAC = 0
\
XXX =
COMP . VAL 382
]
XLOC =
COMP . VAL383
TRUE
- JRUE
UNFRAC
COMP . VAL 386
TRUE
——
UNITL =
COMP. VAL388
£0

KPER =
IPER - 1

y

XXX =
COMP. VAL 393

YYY =
COMP. VAL 394

1

REPLOS =
COMP, VAL395

FALSE

‘igure M. 1.2 (Cont)
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FOR
1POS = 1,4
DO

DEPFAC =
COMP. VAL 393

IPOS
EQ
4

‘ TRUE

DEPLOS =
COMP.VAL400

PCTDEP =
COMP . VAL40S

1

FRUNL =
COMP. VAL40S
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LA ol o gt o T ERTITTER w7y
i !
AN -
7 PCT UNL =
.- COMP . VAL408
: |
: PRIN ;
6T ;
0 ;
j
Y ]
PCTLOC = :
TOTAL E
L * XL0C i
3
22
iﬁ - 3
PRI ]
GT i
0 }
- i
TOTAL = i
COMP. VAL415 3
r | *
3
3 IPRINT )
; GT 3
3 : |
L
] .
i TOTAL = :
TOTAL + ;-
PCTUNL L
.
PCTRPL -
TOTAL * j
REPLOS )
. TOTAL = ;
TOTAL + |
PCTRPL :
3
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RENTED w14 T

W

NP FTETRITY

UNCLASSIFIED snef JLE NAMF2E2XQT EL EMENT NAMPIELCON/3eosUNCLASSIFTED

JIC P a0 0000 ¢80 9t RC RIS IR Rt TR SRRERARISENSRPRRARRSRAPERRRRENIEPIIORESRS
§§§ FLCON-FEGCIPMENT LCSS CONSCLTIDATOR
:;g.-.o.-....-.-.-....-o-.--......-...o..-...........oaoo..-...-.....
s;g ssovesss s DEFINITION OF VARIABLES *eevnesssnuststsnsssnevesene
g;g ~ TCAUS - ALPHANUMERIC CAUSE OF LOSS.

101C - ZONFACUIZsC) - THEAYER AREA WEIGHT FOR 20NE 2 AND CAUSE C.

11:C - CLRATI(C+PoCL) - HISTORIC (SYMWAR) LOSS RATE FOR CAUSE Ce POSTURE

12:¢C P+ AND HISTORIC CAT2 CLASSIFICATION CL.

132C ~ REARLU(CeP) - LOSSES IN REAR AREA (2O0NES 4 AND S) FOR HISTORICAL
143C CLASS € IN PERICD P. USED IN CALCULATION OF LOSSES

153C OF ITEMS IN DEPOYS - DCES NOT INCLUDT LOSSES FROM

182 MINES» WFAROUTe CR ACCIDENT.

173C - NAME = RUN TDENTIFIER (UF TO 30 CHARACTERS)

183C ~ NPER - # OF DISTINCT TIME PERIODS

133C - MXITM - MAXTMUM NUMBER OF EGUIPMENT ITEMS CCNSIDERED.

20:C - NODPER(P) - # OF DAYS IN TIME PERIOD P

213:C ~ NCEMCL - # OF CEM CATECOR IES,

223:C =~ NSETS - # OF SETS OF WARF RATES TO BE COMPUTED.

233C = IWP(S) — FIRST TINME PERIOC IN WARF SET S.

243C - LWP(S) - LAST TIME FERIOC IN WARF SET S.

26IC - RAIR(P) - INTER-THEATER L CSS RATYE FOR EQUIPMENT SHIPPED BY

26 :C AIR IN PERIOD P.
27:C - RSEA(P) - INTER-THEATER L CSS RATE FCR ESUTPMENT SHIPPED BY
283C SEA IN PERIOD P,

293C =~ RLOC(P) =~ LCSS RATE OF REFLACEMENT EQUIPMENT ON THE IN-THEATER
30:C LOC IN PERIOD P.

31:C - AVEUNT(F) - AVFRAGE ¥ OF MAJOR BLUE UNITS IM THEATER IN PERYOOD P.
323C - RELPST(POS»PER) - FPACTION CF TIME BLUE FCRCES SPENT IN POSTURE
33:C PCS DURING PERIOD PFF.

343C ~ ARTYK(P+V) ~ FRACTICN OF ARTY VULNERABILITY CATFEGCRY V LOST IN
35:C ONE DAY OF POSTURE P.

36:C - ARTYSC(P) =~ SCALING FACTGR FOR SIMULATED ARTY KILLS FOR PCSTURE P.
37 - CEMK(PeC) ~ LOSSES CF CEM CATEGORY C IN PERTOD P (EXPRESSED AS
I8:C PERCENT PER 30 DAYS.

29IC = LIN = LINE ITEM NUMBER.

403C - NOMEN -~ 30 CHARACTE® NAML OF ITEM OF EGUIPMENT.

413C - KATCEM ~ CEM CATESORY.

42:C - KATARY - ARTILLERY VULNERABILITY CLASS,

4ZIC ~ KATHIS - HISTORICAL DATA CLASS.

443C - NDDEF - ¢ OF DAYS OF SUPPLY KEPT IN IN-THEATER DEPOTS.

453C - AIRSHP - FRACTION OF RESUFPLY SHIPPED RY AIR.

46:C - IFPENS - 1y IF ACTUAL DENSITY I5 TO BE USED IN CALCULATTONS.

47:cC O« IF DENSTITY IS PROPORTIONAL TO MAJOR UNITS.
482C ~ LOSCOD - 1o IF COMBAT LOSSES ARE FROM CEM

43:C 2+ IF COMBAT LCSSES ARE FRCM ARTILLERY MODEL
sosc 3» IF COMBAT L OSSES ARE FRCM HISTORY.

513:C - ISEQ@ - ITEM SEQGUENCF NUMBER,.

52:C =~ KDENS(P) ~ ACTUAL CENSITY OF ITEM IN PERIOD P.

53:C - DENPRO(P+2) - FRACTION OF DENSITY WHICH IS IN ZONE Z DURING
S4:C PERION Pe

§52C ~ CAUZON(ZsC) - CAUSE BY ZOKNE WEIGHTS (FROM SYMWAR).

SEIC -~ SMIFACIC) - CAUZON SUMMED OVER ZONES FOR CAUSE C.

S7TIC - DENS(P) - FRACTION CF PEAK OENSITY IN THEATER DURING PFRIOD P

Figure IIL.1.3
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UNCLASSYIFIEDeeof ILE NAMEC 382X0T EL EMENT NAMFIELCON/3+esUNCLASSIFIED

583C
13- o
e0:C
t1:C
g2

63:C
gsiC
a5:C
€6:C
€7:C
&8:C
£9:C
nic
71:C
72:C
73:C
74:C
753C
7e:c
77
7813C
783C
an:C
81:C
23

23:¢
34:C
85:C
86:C
8732

883

892

a0
312
323
9332
42
352
9%
37
38:

9e:

1068C
101:¢C

1022
103:

TIMCS 10000 (SINCE SYMWAR LOSSES ARE PER 10000 ITEMS),
WRITEF — Oe¢ TIF LCSS MATRTX HAS NCT ALREADY QEEN CREATED.
1y IF PRE~CREATTC MATRIX (FILE 2) TS TO 8T vucseEn,
MATHIStCy®)y MATRIX OF HISTORICAL LCSSES FOP CAUSE C IN
PCSTURE P (READY FOR ACDITION CF LOSSES FROM SIMULATIONS),
EXFRESSEDR AS LOSSES PER 10000 PER 30 DAYS.

- HISMAT(CsP) - MATRIX OF HISTORICAL LCSSES FOR CAUSE C IN

POSTURE P FOR A PARTICULAR SET OF WARF®*S (SUMMED OVFR ALL
PERICDS CONSIDERED IN A WARF SETe EXPRESSED A5 FRACTICN
CF THOSE EXPOSED WHICH ARE LGST PER 30 DAYS.
DAYSEX - ITEM NAYS CF EXFCSURE.
SUMDAY -~ TOTAL DAYS CONSICERED IN 2 PARTICULAR SET OF WARFYS,
COMBAT — LOSSES FROM SIMULATIGK (PCT PER 30 DAYS).
CAUSES(ICY - HISTORIMAL LCSSES FROM CAUSE C (PCT PTR 30 "aYS).
TCTHIS - YOTAL HISTCRICAL LOSSCS (atl CAUSTS).
IPRNT - O+ IF SHORT FRINT IS DESIRED.
1+ IF COMPLETE LOUNC PRINT (1 PAGE PER WARF SLY PER LIN).
XINTHIS) - TCTAL IN-THEATER L(SS RATE FOR WARF SET S,
XWSHP(S) - TOTAL INCLUDINC INTER-THFAYER SHIPPING LOSSKS.
DEPLOS =~ LOSS RATE QOF £GQU IPMENT IN DEPCTS.
XLOC =~ LOSS RATE DU9INC I AN-THEATER TRANSIT.
UNFRAC — FRACTTON DF CURRENT THEATER STRENTTH WHICH IS CURRENTLY
IN TRANSIT TO THE THEA TER.

- UNITL = LOSS RATE DURING INTER-THEZATER TRANSIT OF REINFORCING

UNITS,
REPLOS — LOSS RATE CURING INTER-THECATER TRANSIT OF REPLACEMENT

EGUIPMENT.

s a2 8090 23BEGINNING OF CCDEnssssnsonsneennssaniesnoteresn
CIMENSION TCAUS(2+10) ¢ CNFACIS910))CLRATIID 14 ¢36) +NAME(L2)y
1 NOPERI(20)eIUPI2N1 oL WF (201 ¢RATRIZD)I+RSEAIZD) «RLOCI20)

2 AVEUNT(ZU ) RELPST(L 42 0) 2 ARTYX LU 922) s ARTYSCI20) 2 CEMKI2D25)
DIMENSICN NOMEN(E )Y s KDEN S{20)+CAUZONTS g2U) o SHZFACILIDY

1 MATHIS(10 64 e HISMAT(1 Ul ) oCAUSESILIN) »OFHPROIZ095) 0

2 DENS(20)+FRFWCI20)sRE ARL(36 e ) XINTH(20) ¢ XWSHP(20)
INTEGER WRITCF

IHIS= 4

INZS

10=6

INOSHP=T7

IWSHF =8

- READ SYMyaR HISTORTCAL RATE FACTORS.

DO 1 JC=1»10
READ(TIHTIS»I00L) ITCAUSIN «JC) oNT19 20y (ZONFAC(JZ20JC)9J25195)

10831003 FORMAT(UXe2AE +9Xe5EFGL2)

14088
1062
1073
108¢

CONTINUE

DO 2 JCL:=2436

DO 3 JPOS=1.4

READITHIS»1002) (CLRAT(ICoIPOSeJCL I JIC=1010)

10901002 FORMATIIGFB S sl X)

110°3
11192

1123
1132

CONTINUE

CONTINUE '

0O 45 JCL=1+36

READ(THIS»1038) (REARLIJCLIJPCS) o JPOST1 o 4)

11421038 FORMAT(UWF12.6)

Figure 111.1.3 (Cont)
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UNCLASSIFICCwesF ILE NAME $82XQT EL EMENT NAMEIELCCN/3essUNCLASSIFIED

115345
116 3C

CONTINUE

117:C -~ RFAD INPUTS FOR THIS RUN.

118:C
1193
1261002
1212
12011004
1232
1243
12R21024
1263
127%100¢
1282
1292
1101028
1313
13221026
1332
1348
1353
13E4
1373
1383
1383
14090
14121027
1422
14221028
1442
41029
14231006
1473
1483
14931030
1501007
151¢
12211631
1532
i562

A

o

G632

n

1033

L )
(=) a
w j=]
e -

L e o I T S I Sy Sy WP
- ]

[saABENG TN+ AN as B2 B os T S WL SRS IR T, |

NN LW D WOWw U

56 ©6 20 06 ¢8 00 68 +9 T4 24 o4 o0 48

1682156
1¢e93
170:1035
17182

READC IN«1003) NANME

FORMATI12AR)

WRITE (TCr 1004 INAME

FOGRMAT(1H1v12AC) .
READ(INo1DDSINPER eMXITM s NCEMCLoNSCTSeWRITEF ¢NPPRESSIFRNT
WRITE (ZCo1024 INPFOeMXIT MINCEMCLeNSETS

FTORMAT(///7/7% NFER MXITPF & CEM CLASSES 2WARF SETS/

1 IC oI 7o XeINeTXeI?)

FORMATL1ETIS)

READ( IN+10LS5) INDPER(NPY #NPZ1 9 NPER)

WRAITE {I0e1025 VI NCPERINP JoNP=1sNPER)

FCRMATL//% DAYS FER PERIOD®/101I5})

WRITE{ZI0+1026)

FORMAT(//* FIRST AND LAST PERYOC FOR EACH WARF SET®)
DC 4 T=1eMIETS

READ{ IN1005) INFUT) oL WP (1)

WRITC (TO2100S)HIWPII) LK FIT)

CONTINVE

REAC(INVI10UG) (RATRIJ) »J=1sNPER)
READCUINS10N6) (RSEALJY oJ Z19NPER)
PEADUINS100G) (RLOCIJ) oJ =1eNPER)
WRITL(IC»1027)IRATR(J Ve ST e NPER)

FORMAT{//7* ATR LOSS RATE RY PERICD*/1DF7.3)
WRITE(IOe1028)(RSEALU)e JT1 9 NFER)

FORMAT(//* SEA LOSS RATE 8Y PERICD®*/10F7.3)
WRITE(T0.1029)tRLOCLJDIv J=1 s NPER)

FORMAT(//* LOC LOSS RATE BY PERIOD'/10F7.3)
FORMAT(1EFE o4)

READCINGSJINDT) (AVEUNTL L) »JT2oNPER)

WRITE (I0+103U)1AVEUNT {J JoJI1vNPER)

FORMAT(//* AVERAGE LARGE UNITS 3Y PERIOC'/1DF7.2)
FORMATIIEFS.2)

WRITE (I1Qs1031)

FORMATIL//* FRACTICN CF FOOCE B8Y POSTURE 8Y PERIOD®/
1 " ATTACK NDEFEND WITTHIRAW INACTIVE?)

DC 5 JTLeNPER

READCING1IOGT7) (RELPSTHIF oJ)sIFZ1e4)

WRITFE (ICe1C32IIRELPSTITFod)oIPZ1yu)
FCRMAT(2FT. 44 2F10.1)

CONTINUE

WOITE (10910339

FORMAT(//°% ARTY YILLS (r PER DAY) BY VULK CLASS BY POSTURE®/)
DC & IPOS=1le4
READCING200L) (ARTYK(IPO SeIVULN) ¢ TVULNS1022)
FORMAT(11F643)
WRITC(XIC+1034)ICARTYKIIF LSy TVULNY o IVULNTL222)
FCRMAT(11FB.3/11FB.3/)

CONTINUE

READ(T"+15C) L ARTYSCI{IPE R)eIPFR=1+NPER)
FORMAT(1X».6F5.3)
WITE(T021U35)IARTYSCIT ETR) +IPERZLINPER)
FORMAT(//* ARTY SCALNG FACTORS 8Y PERICD®*/1Xs10F7.3)
WRITF (I0+1036)

Figure 111 1.3 (Cont)
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UNCLASSIFIEDsoeFr ILT NAMEZB2XQT  EL EMENT NAMEIELCON/®eesUNCLASSIFIED

SO TN SR TN

1723103
1732
1742
175218%
1762
2770103
17837
1792
1802
i31:C
1323104
1832
184:3C

3
E
E
E

6 FORMAT(//* CDM XILLS (2 PER 30 DAYS) BY CLASS RY PYRIOD®*)
DO 7 IPTRZ1eNFER
READ(INC1SS M CEMKCIPERY ICL) #» TCL=14NCEMCL)
FORMAT(1IXv13FE.2}

WRITE (TI0v1D3THIICEMKIIPY SoICLI«ICLE1oNCEMCL)

7 FORMATL/1X010F7.3)

CONTINUE

KFSIZESMXTTMs NFER o4 :
DEF INE FILE 2 UKFSIZEs10 +UeIVAR
IF(IFRNT.LESOIWRITEL(ICY 1046)

& FORMAT('Y ITEM OF EGUIPMENT o 1EX e "WARF IN-THEATFT®*,3IX,
1 *WITH INTER-*/40Xe°*SET LOSSES THEATER LCSSES*/)

1963C - BEGIN CGUIPMENT ITEM PRCCESSING. E

19€:C
137:8
1882
1893

19031008 FCAMATILIXvAGe1Xe5A6eLlXe 3T29T3eF2.242T291I4) ;

2281iC

CONTINUE
READUINVICUS+ENCTIU0ILI NoROMENOKATCEM o KATAR Ty KATHIS

1 NDNCPJATRSHF.IFNENS+L CSCODLISER

- IF LOSS MATRIX FOR FACH PERTOD HAS NOT ALREADY ALCEN

121:C
1922C - CHECK FOR 0BVIOUS INPUT E RRORS. 3
123:C
1943 IFLISECLLECMXITHI GO TC 9
1953 WRITE (10+10021ISEQ
19F 31009 FORMAT(® SEQUENCE %°,I5,* LARGER THAN MAX SPECIFIED®)
197: sToP i
19519 IF(LOSCOD.GTe1.0RKATCE MoGT0)GC TO 10 3
1992 WRITE (I0+101D1ISEQ ;
20021010 FORMATUY SEGUINCE #°2I5,% MARKED AS CEM IT